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Agreements on unicast
1: For AS-level information required to exchange among UEs via sidelink for SL
unicast, RAN2 can consider the followings as a baseline and will check if the AS-
level information can be agreed and the details after some progress in RAN2,
SA2 and RAN1:
- UE ID, UE capability, Radio/Bearer configuration, PHY
information/configuration (e.g. HARQ, CSl), Resource 10
information/configuration and QoS info
2: AS-level information for SL unicast can be exchanged between gNB and UE for
RRC configuration. RAN2 assumes that a UE can provide network with QoS
related information and will check if the AS-level information can be agreed
and the details after some progress in RAN2, SA2 and RAN1.
3: AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among UEs 20
via sidelink for SL unicast. New logical channel (SCCH: SL Control Channel) in
addition to STCH (SL Traffic Channel) will be also introduced. SCCH carriers
PC5-RRC messages.
4: RAN2 will consider both options during Sl phase. Further discussion on the
definition, procedure and information for each option is needed.
- Option 1: AS layer connection establishment procedure by PC5-RRC is also
needed. 30
- Option 2: Upper layer connection establishment procedure is enough.
5: RAN2 will study a kind of RRM or RLM based AS level link management. RAN2
will not consider a kind of PC5-RRC level keep alive message based
management. Further discussion on possible detailed options is needed.
0oo0oooo
oooboooooooobooboboboooobDoboboboboooooDobob o 40
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6.11 Solution #11: Solution for unicast or multicast for eV2X

communication over PC5 reference point

6.11.1  Functional Description

This solution addresses Key Issue #1 on the support of eV2X Group Communication, Key Issue
#9 on the support of the unicast/multicast communication over PC5 and Key Issue #4 on the

support of PC5 QoS framework enhancement for eV2X, focusing on the following aspects:

Identifiers for the unicast communication, e.g. L2 ID;

Signalling protocol to support unicast/multicast communication;

QoS support and AS layer configurations;

Security associations;

Procedures for the link establishment and maintenance.

6.11.2 Solution description
6.11.2.1 ldentifiers for the unicast communication

6.11.2.1.1 Separate L2 ID address space for unicast and multicast

from those for broadcast

One of the essential identifiers for the unicast/multicast communication is the L2 ID. As of the
ProSe design in TS 23.303 [8], the destination L2 ID address space for one-to-one
communication and one-to-many communications are separate with AS layer mechanism, i.e.
MAC layer version number. This is done to avoid conflicts of the address used that may cause
harm to one-to-one communications. In a similar manner, V2X unicast should also use the

separate L2 IDs than that for the broadcast and multicast.

This separation applies to both destination L2 ID and source L2 ID. For a UE that has both
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broadcast and unicast/multicast traffic, different L2 |Ds should be used with corresponding
formats. The source L2 ID will be used by peer UE as the destination L2 ID in unicast
communication. Details of the related L2 ID management for unicast/multicast is described in

following clauses.

The UE may use distinct source L2 ID for different unicast one to one communication link e.g.

when different unicast links are associated with different upper layer indentifiers.

6.11.2.1.2 Deciding the Destination L2 ID to use for unicast/multicast

communication

6.11.2.1.2.1 Option A

In TS 23.285 [5], the Destination L2 ID is decided by the UE based on a configured mapping
between PSID/ITS-AID to the L2 ID. This suites for broadcast traffic, but does not work for
unicast or multicast traffic. In unicast or multicast, destination L2 ID would not be decided
based on PSID/ITS-AID. A V2X UE should be allowed to have multiple unicast connections or
multicast groups supported simultaneously for a particular service (PSID/ITS-AID). Therefore,
the destination L2 ID information in this case should come from the upper layer. This means
that the interface between the V2X layer and upper layer needs to be enhanced to allow such

information to be passed down together with the data packet.

It is expected that the actual V2X applications do not understand the notion of L2 ID, as the
applications can be built for cross technology or platforms. Therefore, some mid-ware layer
within the UE has to translate the identifier used by the application layer, e.g. Station ID, to the
V2X L2 ID. It means such mid-ware layer needs to maintain the mapping of application layer
destination identifiers and L2 IDs. Since this mid-ware layer is out of scope of SA2, in the
specification it can be noted as "upper layer"” in general, and the assumption that this "upper
layer" maintains the mapping and provides the L2 ID for unicast or multicast communication

should be documented.

6.11.2.1.2.2 Option B
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An alternative to the above solution is for the V2X layer to manage such unicast link/multicast

group to L2 ID mapping. In that case, the unicast link/multicast group can be allocated with a

flow identifier at the time of establishment. Corresponding connection profile information, e.g.

L2 IDs, transmission settings, QoS parameters, etc., could be associated with it. In such a case,
the upper layer only needs to use the flow identifier to indicate the destination and pass it
down with the data packet. V2X layer will apply the associated profile information, including
the L2 IDs, for the transmission. This would allow the reuse the Uu link handling mechanisms,
e.g. similar to that of the QoS Flows, and be more extensible. Again, the translation of the
application layer identifiers, e.g. Station ID, to this flow identifier has to be done by this mid-

ware layer, i.e. the "upper layer".
6.11.2.2 Signalling protocol to support unicast/multicast communication

For unicast or multicast communication, there is a need for some control message exchanged
between the UEs involved in order to establish the link or group. Therefore, some signalling

protocol is required.

In ProSe one-to-one communication defined in TS 23.303 [8], a PC5 Signalling Protocol
(clause 5.1.1.5.2) was introduced, which runs over PDCP layer. Although it is defined for ProSe
use, the messages could be extended in order to be used for V2X communication. The detailed

protocol design needs to be reviewed based on the actual unicast operation procedures.

Another alternative approach is to run RRC over PC5. As PC5 Signalling Protocol is used over
PDCP anyway, RRC protocol can be used to replace it. Although not all RRC features are
required for PC5 operation, those selected V2X relevant RRC messages can be extended and
used, e.g. SidelinkUEInformation, etc. The advantage of that is the potential unification of

control signalling protocols for Uu and PC5.

Therefore, in this solution a signalling protocol over PC5 for the unicast/multicast

communication management is introduced.

6.11.2.3 QoS support and AS layer configurations
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It is desirable that QoS can be support over the unicast and multicast communication as well.

In TS 23.285 [5], the QoS model for V2X communication is based on the per packet model, e.g.
PPPP and PPPR. With unicast or multicast communication, it should be discussed whether a

connection-oriented QoS model similar to that of Uu connection should be supported as well.

As also discussed in Key Issue #4 "Support of PC5 QoS framework enhancement for evV2X",

something more than existing PPPP and PPPR is expected be required.

Specifically for unicast or multicast, due to the link or group involved, most packets sent over
the same unicast link between a pair of peers should have the same QoS characteristics. This is
closer to the Uu connection model, rather than the normal broadcast based traffic. Therefore,
Uu type of QoS management concept can be reused here. This allow a unified model for Uu and

PC5.

In addition, there could be different AS layer features that may be optional or not backward
compatible. Therefore, when setting up the unicast link, such configuration could be also

negotiated and configured together with/or as part of the QoS profile.

NOTE: The QoS Model for unicast described in Solution #19 (clause 6.19) is used.
6.11.2.4 Security associations

The unicast or multicast communication may need protection at link layer as well. The ProSe

one-to-one communication supports secure L2 link establishment, as defined in TS 33.303 [11].

However, within V2X communication context, each UE has the corresponding certificates for
the security protection. Therefore, there may be a need to enhancement or adjust the existing

L2 secure link establishment protocol in order to support the use of such security associations.

The exact security handling should be analysed and decided by SA3. SA2 design needs to be

aligned with those decisions when available.

6.11.2.5 Procedures for the link establishment and maintenance
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TS 23.303 [8] has defined the procedures for the establishment and maintenance of secure L2
link over PC5, as in clause 5.4.5. These procedures can be enhanced and adapted for the V2X

use, subject to the decisions above regarding signalling protocol choice, security handling, etc.

Some addition considerations for the V2X for the link/group handling is required though. For
V2X communication, not all UEs will be supporting or use unicast communication. In addition,
not all services may be run over the same channel or RAT (e.g. LTE V2X vs. NR V2X). With V2X,
there is no discovery channel like that of ProSe (i.e. PC5-D), and there is no assumption on the
configuration from network as that of Public Safety use. Therefore, in order to support the link
establishment, there is a need for service announcement in order to inform the peer of the
existence of the UE and the capability of the UE for the unicast communication, e.g. channel to

operate, or the services supported, etc.

Such a service announcement should be made accessible to all the UEs that are interested in
using the service. For example, such announcement could be either configured to send over a
dedicate channel, similar to how WAVE Service Advertisement (WSA) is handled, or to be

piggybacked on the periodical messages from the supporting UEs.
NOTE 1: Service announcement is handled by upper layer and out of scope of SA2.

For layer 2 link maintenance, keep-alive functionality is needed to detect that when the UEs are

not in direct communication range, so that they can proceed with implicit layer 2 link release.

NOTE 2: It is left to Stage 3 to determine how keep-alive functionality is supported.

6.11.3  Procedures

6.11.3.1 Establishment of layer 2 link over PC5

Layer-2 link establishment procedure as defined in TS 23.303 [8] clause 5.4.5.2 can be reused

for the eV2X unicast link establishment, with the following adaptations:

- The messages may be converted to RRC signaling message instead of PC5 signaling

message, depends on RAN WG's decision.
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- "UE oriented layer 2 link establishment" operates as below and Figure 6.11.3.1-1 shows

the procedure:

- The Direct Communication Request message can be sent by UE-1 with broadcast
mechanism, i.e. to a broadcast address associated with the application instead of the
L2 ID of UE-2. The upper identifier of UE-2 is included in the Direct Communication
Request message to allow UE-2 to decide on if to respond to the request. The Source

L2 ID of this message should be the unicast 1.2 ID of the UE-1.

- The Direct Communication Request message should be transmitted using default AS

layer setting e.g. broadcast setting, that can be understood by UE-2.

- UE-2 uses the source L2 ID of the received Direct Communication Request message as
destination L2 ID in the subsequent signalling to UE-1, and uses its own unicast L2 ID as
the source L2 ID. UE-1 obtains UE-2's L2 ID for future communication, for signalling and

data traffic.

0 O UEO orientedO layerd 20 linkO establishmentd procedure0 O OO0 OO0 OO0 ODO0O
oo0o0oo0oooO0O000O0O0oooooooDOoODO0ODO0oU0DOoO0oooooDoooOoDoOO0On
oooo

- "V2X Service oriented layer 2 link establishment" operates same to the "UE oriented layer
2 link establishment" with the following differences and Figure 6.11.3.1-2 shows the

procedure:

- The information about V2X Service requesting L2 link establishment, i.e. information
about the announced V2X Service is included in the Direct Communication Request

message to allow other UEs to decide on if to respond to the request.

- The UEs that are interested in using the V2X Service announced by the Direct
Communication Request message can respond to the request (UE-2 and UE-4 in Figure

6.11.3.1-2).

- After establishing layer 2 link with other UE(s) as described above, new UE(s) can enter
proximity with UE-1, i.e. UE-1's direct communication range. In this case, UE-1 may
initiate V2X Service oriented layer 2 link establishment procedure as it is aware of new
UE(s) from Application Layer messages sent by the UE(s). Or the new UE may initiate
V2X Service oriented layer 2 link establishment procedure. Therefore, UE-1 does not
have to keep sending a Direct Communication Request message periodically to

announce the V2X Service it wants to establish L2 link with other UE for unicast.

O O v2XO Servicel orientedd layerd 20 linkO establishmentd procedured 0 O 0O O O
gcooooooOoOoOoOoOooooooooODOOoO0OoOoooooooooDooooOg
ooo
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The layer 2 link supports the non-IP traffic. No IP address negotiation and allocation procedure

would be carried out.
6.11.3.2 Contents of the signalling message for link establishment

The information carried in Direct Communication Request message defined in TS 24.334 [13]

requires at least the following updates:
- For "UE oriented layer 2 link establishment”,

- The User Info needs to include the target UE's ID (UE-2's upper layer ID), besides the
initiating UE's ID (UE-1's upper layer ID).

NOTE: Stage 3 can decide if these IDs can be carried in the same IE or separate |Es, for

example, the Station ID/Vehicle Temp ID only needs to be 4 octets.
- For "V2X Service oriented layer 2 link establishment",

- The Announced V2X Service Info needs to include the information about V2X Service
requesting L2 link establishment, e.g. PSID or ITS-AIDs of the V2X application. Sensor

Sharing, and etc can be the case for the V2X Service.

- The IP Address Config, which is specified as mandatory for ProSe, should allow an
indication that no IP is to be used, such that the receiving UE (e.g. UE-2) would not start

any IP configuration procedure for this particular link.

- The IEs dedicated for security need to be reviewed by SA3, as the security mechanism for

eV2X may be different and requires different iEs.

- Additional configuraiton information regarding the link, e.g. when RRC message is used
there may be AS layer configurations.
6.11.3.3 Link identifier update procedure for privacy protection of unicast

communication

0 O Layer-20 linkO identifierOd updatel procedure0 O OO0 OO0 O0D0OOCOOODDODOO
ooo0oo0DDDoDO0o00oo0oOoooooooODDoDoODOoOooooooooooooOoaOn
oooo
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This procedure is used to update the peer in the unicast communication of the impending
change of the identifiers used for this link. Due to the privacy requirements, in eV2X use, UE
should frequently change its identifiers in order to avoiding being trackable by 3rd party. When
the identifier change happens, all identifiers across all the layers, i.e. from application layer ID
to L2 ID, need to be changed. This signaling is required before the identifier changes happen, to

prevent service interruptions.

1. UE-1 decides the change of identifiers, e.g. due to the upper layer identifier change or a
timer, and includes the new identifiers to use (including the new upper layer identifiers,
new IP address/prefix if application, new L2 IDs) in the Link Identifier Update Request
message, and send to UE-2 before it changes the identifiers. The new identifiers to use

should be cyphered to protect privacy.
NOTE 1: The timer is running on a per Source L2 ID.

2. UE-2 respond with a Link Identifier Update Response message. Upon reception of the
message, UE-1 and UE-2 can start to use the new identifiers for the data traffic. UE-1 shall

receive traffic on its old L2 ID until it receives the Link Id Update Response from UE-2.

NOTE 2: If there are multiple links from UE-1 using the same upper layer identifiers or L2 IDs,
UE-1 needs to perform the update procedure over each of the link and for each link
needs to keep receiving traffic on its old L2 ID for that specific link until it receives

the Link Id Update Response.
6.11.3.4 Security aspects for layer 2 link

As the eV2X applications have associated security certificates, the unicast link can reuse those

to derive the security association for protecting the signalling or data of the unicast link.
6.11.4 Impact on existing entities and interfaces

Editor's note: Impacts on existing nodes or functionality will be added.
6.11.5 Topics for further study

None.
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6.11.6  Conclusions

Solution documented in clauses 6.11.1 to 6.11.4 addressed all the aspects of Key Issue #9
Support of unicast/multicast for sensor sharing over PC5, and should move to normative phase.

Following aspects will be further updated based on feedbacks from other Working Groups:

the signalling message definition for unicast link establishment and management, e.g. if

and how RRC signalling is used for unicast link;

- the choice of per packet QoS model or bearer based QoS model for broadcast, groupcast,

and unicast based on RAN decisions;

- signal to the base station regarding the service used when network scheduled mode is

used;

the potential security related procedure updates for unicast communication over PC5.

NOTE: The application layer may use unicast or groupcast communication mechanism for

different applications, e.g. platooning applications.

[...]

6.19 Solution #19: QoS Support for eV2X communication over PC5 interface
6.19.1  Functional Description

6.19.1.1 General description

This solution addresses Key Issue#4 (clause 5.4) Support of PC5 QoS framework enhancement
for eV2X. The QoS requirements for eV2X are different from that of the EPS V2X, and the
previous defined PPPP/ PPPR in TS 23.285 [5] are considered not to satisfy the needs.
Specifically, there are much more QoS parameters to consider for the eV2X services. This
solution proposes to use 5Ql for eV2X communication over PC5 interface. This allows a unified

QoS model for eV2X services over different links.
6.19.1.2 Solution description

The new service requirements were captured in TS 22.186 [4]. The new performances KPlIs
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were specified with the following parameters:

Payload (Bytes);

- Transmission rate (Message/Sec);

- Maximum end-to-end latency (ms);

- Reliability (%);

- Data rate (Mbps); 10

Minimum required communication range (meters).

1

Note that the same set of service requirements apply to both PC5 based V2X communication
and Uu based V2X communication. As analysed in Solution #2 (clause 6.2), these QoS

characteristics could be well represented with 5Ql defined in TS 23.501 [7].

It is therefore possible to have a unified QoS model for PC5 and Uu, i.e. also use 5Qls for V2X
communication over PC5, such that the application layer can have a consistent way of

20
indicating QoS requirements regardless of the link used. This does not prevent the AS layer

from implementing different mechanisms over PC5 and Uu to achieve the QoS requirements.

Considering the 5GS V2X capable UEs, there are three different types of traffic: broadcast,

multicast, and unicast.

The UE-PC5-AMBR is applied to all types of traffic and is used for the RAN for capping the UE

PC5 transmission in the resources management.

For unicast type of traffic, it is clear that the same QoS Model as that of Uu can be utilized, i.e. 30
each of the unicast link could be treated as a bearer, and QoS flows could be associated with it.

All the QoS characteristics defined in 5Qf and the additional parameter of data rate could apply.

In addition, the Minimum required communication range could be treated as an additional

parameter specifically for PC5 use.

For broadcast traffic, there is no bearer concept. Therefore, each of the message may have
different characteristics according to the application requirements. The 5Ql should then be

used in the similar manner as that of the PPPP/PPPR, i.e. to be tagged with each of the packet. 40
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5Ql is able to represent all the characteristics needed for the PC5 broadcast operation, e.g.
latency, priority, reliability, etc. A group of V2X broadcast specific 5Qls (i.e. VQIs) could be
defined for PC5 use.

NOTE 1: The 5Ql used for PC5 may be different from that used for Uu even for the same V2X
service, e.g. the PDB for the PC5 can be longer than that for the Uu as it is a direct
link. The 5Qls used for PC5 is named VQI for differentiation.

NOTE 2: A mapping between the EPS V2X QoS parameters, e.g. PPPP and PPPR, with the new
VQls, e.g. similar to the non-GBR 5Qls defined in TS 23.501 {7], will be defined in

normative phase for broadcast operation.
NOTE 3: The working assumption is that NR PC5 design support the use of V2X 5Qjs.

NOTE 4: AS layer may handle unicast, groupcast and broadcast traffic by taking all their

priorities, e.g. indicated by VQlI, into account.
6.19.1.3 V2X 5Ql (VQl) values for PC5 broadcast use

A set of new VQls for V2X use will be defined in normative phase reflecting the service

requirements documented in TS 22.186 [4].

NOTE 1: The working assumption is that non-standardized VQI is not supported in this

release.
NOTE 2: Whether per packet or per QoS flow QoS Model is used depends on RAN decision.

6.19.2 Procedures

Editor's note: This clause describes procedures to use the new QoS model for PC5

communication. It depends on RAN development as well.
6.19.2.1 QoS support for unicast communication over PC5 interface
6.19.2.1.0 General

To enable QoS support for eV2X one-to-one communication over PC5 interface, the followings

procedures need to be supported.
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Editor's note: The following procedures may be further updated depending on the

progress on PC5 QoS Model.
6.19.2.1.1 QoS parameters provision to UE and NG-RAN

The PC5 QoS parameters and PC5 QoS rule are provisioned to the UE as part of service
authorization parameters using the solution defined for Key Issue #5. The PC5 QoS rule is used

to map the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to the PC5 QoS flow.

The PC5 QoS parameters retrieved by the PCF from the UDR are provided to the NG-RAN via
AMF. The AMF stores such information as part of the UE context. For subsequent procedures
(e.g., Service request, Handover), the provision of the PC5 QoS parameters via N2 will follow

the description as per clause 6.6.2.

NOTE 1: The UE-PC5-AMBR is provided by the UDM and the details will follow the

description as per Solution #6.

The PC5 QoS parameters provisioning to the UE and NG-RAN could be triggered by the UE
Policy container included in the NAS message provided by the UE. The PCF sends to the AMF
the updated PC5 QoS parameters for NG-RAN when needed.

NOTE 2: The detailed PC5 QoS parameters used by NG-RAN will be identified during the

normative work phase.

NOTE 3: NG-RAN is configured with static parameters for network scheduled resources

allocation mode to support PC5 QoS.
6.19.2.1.2 QoS parameters negotiation between UEs

The PC5 QoS parameters are negotiated at the establishment of one-to-one communication
procedure, so the one-to-one communication establishment procedure defined in TS 23.303 [8]
is enhanced to support PC5 QoS parameters negotiation between two UEs. After the PC5 QoS

parameters negotiation procedure, the same QoS is used in both directions.

0 O Establishmentd ofd securel layer-20 linkO overO PC5O0 0 0 000 OO0ODO0ODO

ooooooooobooocooobooboooooboooobooOooooboboOboooooboooo

gooao
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UEs engaged in one to one communication negotiate PC5 QoS parameters during the link

establishment procedure.

1. UE-1 sends a Direct Communication Request message to UE-2 in order to trigger mutual

authentication. This message includes the requested PC5 QoS parameters.

2. UE-2 initiates the procedure for mutual authentication. The UE-2 includes the accepted

PC5 QoS parameters in the Response message.

NOTE: This procedure is aligned with Solution #11 (clause 6.11).
6.19.2.1.3 QoS handling for eV2X communication

When PC5 unicast is used for the transmission of eV2X messages, the following principles are
applied for both network scheduled operation mode and UE autonomous resources selection

mode:

- PC5 QoS parameters defined in clause 6.19.1.2 applies to the eV2X communication over

PC5.

- The eV2X message is sent on the PC5 QoS flow established using the procedure described

in clause 6.19.2.1.2.

- The mapping of application layer eV2X message to PC5 QoS parameters is based on the

PC5 QoS rule.
When the network scheduled operation mode is used, following additional principles apply:
- UE provides PC5 QoS parameter information to the gNB for resources request.

- When the gNB receives a request for PC5 resource from a UE, the gNB can authorize the

requested PC5 QoS parameter based on the PC5 QoS parameters received from AMF.
- gNB can use the PC5 QoS parameter information for PC5 QoS handling.
When the autonomous resources selection mode is used, following additional principle applies:

- The UE can use the PC5 QoS parameter for PC5 QoS handling based on the provisioned

information described in clause 6.19.2.1.1.
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6.19.2.2 QoS support for broadcast communication over PC5 interface

When PC5 broadcast is used for the transmission of eV2X messages, the following principles are
followed for both network scheduled operation mode and UE autonomous resources selection

mode:

- PC5 QoS parameters (e.g. VQI) defined in clause 6.19.1.2 applies to the eV2X

communication over PC5.

- The application layer sets the PC5 QoS parameters for each eV2X message when passing

it to V2X layer for transmission.
When the network scheduled operation mode is used, following additional principles apply:

- UE provides PC5 QoS information reflecting PC5 QoS parameters to the gNB for resources

request.
- gNB can use the PC5 QoS information reflecting PC5 QoS parameters for QoS handling.
When the autonomous resources selection mode is used, following additional principle applies:
- The UE can use the PC5 QoS parameters for PC5 QoS handling.

NOTE: The choice of per packet QoS model or bearer based QoS model for broadcast is

based on RAN decisions.
6.19.2.3 QoS support for group communication over PC5 interface

The procedure on QoS support for group communication over PC5 interface is described in

clause 6.21.2 (Solution #21).
6.19.3 Impact on existing entities and interfaces
Following are the impacts to the UE and other NFs:

- UE needs to support new QoS model for PC5 communication.

- AMF provides NG-RAN with the QoS parameters for PC5 communication fetched from

PCF in associating N2 messages for different procedures.
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NG-RAN receives QoS parameters for PC5 communication from AMF and enforces QoS

parameter for the network schedule mode.
- UDR stores QoS parameters for PC5 communication.

Editor's note: It is FFS if mapping of PPPP, PPPR to the new VQI would be necessary for

broadcast traffic.
6.19.4  Topics for further study
Editor's note: This clause describes topics for further study.
6.19.5 Conclusions
The solution captured in clauses 6.19.1 to 6.19.3 should move to normative phase.
gpboooo
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In some contributions {11]{12][13], it was pointed out that there might be the need for the
receiver UE to be informed of some receiver-side relevant parameters corresponding to the
SLRB(s) configured at the transmitter UE side, so as for the receiver to get aligned with the
transmitter and correctly receive the data sent from corresponding SLRB(s). Such receiver-side
related SLRB configurations may include sequence number space and RLC modes if they are
configurable [13], and the reason is easy to understand: if these parameters are configurable,
when a UE receives the data corresponding to an LCID, the UE has to be informed of the specific 10

values set for these parameters by the transmitter on the corresponding SL LCH {(and

corresponding SLRB), in order to process the reception of the data correctly.

However, there were also some other reasonable views which indicate that similar to UE
reception in DL there may be no QoS enforcement operation needed at the receiver in SL [11],
or which treated such enforcement of receiver-side SLRB configurations by the transmitter as

some forms of optimization [12]

In the following, therefore, it is worth discussing whether such receiver-side related SLRB 20
configuration(s) informed to the receiver UE by the transmitter UE in NR SL is needed or not.
Also, in LTE SL these receiver-side SLRB configurations are specified in STCH configuration in TS

36.331[17, 9.1.1.6]), so that they do not need to be informed by the transmitter.

= Question 5: Does the transmitter UE need to inform the receiver UE of any receiver-side

related SLRB configurations in NR SL (so as to align transmitter and receiver on these

configurations)? If yes, what are they?

a) Yes, the SN length used for reception of an SLRB needs to be informed (if configurable). 30

b} Yes, the RLC mode used for an SLRB needs to be informed (if configurable).

¢) No. No such receiver-side SLRB configuration informed by the transmitter in NR SL is

needed; they are specified configuration in the spec as in LTE SL.
d) Others. If selected, please clarify what other options are.
e) Yes, the PC5 QoS profile associated with each SLRB/SL LCH established at the transmitter

UE needs to be informed to the receiver UE. 40

f) Yes, SLRB-specific PHY configuration needs to be informed (e.g. HARQ/SFCI

configuration)
g) Yes, receiver-side SLRB configuration configured by transmitter UE (e.g. t-Reordering, t-

Reassemly, etc)

gboooood
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Appendix: Candidate options for NW configured/pre-configured SLRB

As per experience from LTE SL, UEs with different RRC states/resource allocation modes may
depend on different ways of signaling and procedures for their SL (pre-)configuration (i.e.
dedicated signaling, system information and pre-configuration). Therefore, options with

different signaling flows are given below.

® Option1l
0 O PC50 QoSO profiled based, UEO specificO configurationD0 0D 00 OO0 O0OODOO

gbobooooobooboboboboooobobao
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Since SA2 concluded to define VQI to represent the per-packet PC5 QoS parameters in TR
23.786 and indicates that the VQI of each V2X message (whenever applicable) is set by

application layer [1], this option is based on such conclusions and further assumes that the PC5

QoS parameters (e.g. VQJ, etc.”?, namely PC5 QoS profiles*z, tagged on each V2X packet is also
submitted to the AS (similar to legacy PPPP/PPPR) as in Step 2 above. In Step 3, the UE may
report the PC5 QoS profiles of the packet(s) to the gNB/ng-eNB, and requests the configuration
of the SLRB(s) associated with these PC5 QoS profile(s) reported. As a response, the gNB/ng-
eNB may signal the configurations of the SLRB(s) associated with the PC5 QoS profile(s)
reported; these SLRB configurations may include SLRB ID, PC5 QoS profile to SLRB mapping,
SDAP/PDCP/RLC/LCH configurations, etc. In Step 5, the UE in the AS establishes SLRB(s)
associated with the QoS profile of the packet(s) as per gNB/nb-eNB configuration, and maps the

packet(s) to the SLRB(s) established. Afterward, SL transmission happens.

Since SA2 assume that "non-standardized VQl is not supported in this release" in TR 23.786 [1], it
is quite likely that, similar to 5Ql used in NR Uu, the PC5 QoS parameters of each VQI are also
standardized in the specification. Also, if VQl itself is regarded as not sufficient to reflect all PC5
QoS parameters in Q2, other necessary QoS parameters will be used together with VQI to form
the PC5 QoS profile and reported to the RAN as well. Therefore, this option is characterized by
enabling the UE to directly "tell" the QoS parameters of available packets in RAN to the gNB/ng-
eNB which thus no longer needs to rely on CN to get aware of the QoS profiles of the UE's traffic

as in Uu.

Applicability: In this option, the gNB/ng-eNB configures SLRB depending on the PC5 QoS
parameters of the actually packets available as reported by the UE, so it works in a UE-specific

manner and is applied to RRC_CONNECTED UEs.

(*1) Here, the specific PC5 QoS parameters in the figure include VQI and other potential QoS parameters identified by Q2, so that the "etc."
placed here might be updated as per Q2 conclusion later (if the option itself is finally supported). This applies also to Option 3 &4 below

(*2) Similar to U, the term "PC5 QoS profile" here means a set of PC5 QoS parameters, i.e. VQI and other potential QoS parameters from Q2.

® Option 2

0 O PC50 QosO flowD based,] UED specificl configurationD 0 0 000000 O0OO0O
000000000000 ooooooooooooao
ooooano

10

20

30

40



27) JP 6902651 B2 2021.7.14

Option 2, as shown in Figure A-2, is to imitate the QoS flow based mechanism in NR Uu,
because, as per Solution #19 in TR 23.786 [1], SA2 is also proposing, at least for QoS support SL

unicast, to use the PC5 QoS flow based mechanism as follows [1]:

6.19.2.1.1 QoS parameters provision to UE and NG-RAN

The PC5 QoS parameters and PC5 QoS rule are provisioned to the UE as part of service
authorization parameters using the solution defined for Key Issue #5. The PC5 QoS rule is used to

map the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to the PC5 QoS flow.

The PC5 QoS parameters are provisioned to the NG-RAN as part of The PC5 QoS parameters
retrieved by the PCF from the UDR are provided to the NG-RAN via AMF. The AMF stores such
information as part of the UE context. For subsequent procedures (e.g., Service request,
Handover), the provision of the PC5 QoS parameters via N2 will follow the description as per

clause 6.6.2.

Particularly, in Step 0 the PC5 QoS parameters and PC5 QoS rules for each PC5 QoS flow are
provisioned to the UE in advance by service authorization and provisioning procedure as above
SA2 conclusions; similarly, PC5 QoS profiles for each QoS flows are also given to the eNB/ng-eNB
in advance in a provisioning way. Then, when packet(s) arrive, the UE can first derive the
identifier of the associated PC5 QoS flow(s) based on the PC5 QoS rules configured in Step O,
and may then report these PC5 QFI(s) to the gNB/ng-eNB in Step 3. At the gNB/ng-eNB side, it
can derive the QoS profile(s) of these reported PC5 QFI(s) based on the provisioning from 5GC in
Step 0, and thus may signal the configurations of the SLRB(s) associated with the PC5 QFI(s) UE
reported. In Step 5, the UE in the AS establishes SLRB(s) associated with the PC5 QFlI(s) of the
packet(s) as per gNB/ng-eNB configuration, and maps available packet(s) to the SLRB(s)

established.

The biggest difference from Option 1 is that, with only QFl used as in NR Uu, the specific QoS
parameters of each QoS flow may not be directly visible in the AS of the UE/RAN, so that the
gNB/ng-eNB still needs to depend on the configuration from CN to know the specific QoS profile
as in Uu (though the QoS profiles are provided in a provisioning way in advance)

Applicability: This option, similar to Option 1, is only applicable to RRC_CONNECTED UEs.

® Option3

0 O PC50 QoSO profiled based, celld specificl configurationd (e.g-0 1n0 V2XO sp
ecificlSIB) DO OODODDDODODODODODODODODODOODODDODODODODODODOOOoOOOoODOODOOO
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Option 3 is applied when one wants to apply NW-configured SLRB for RRC_IDLE/RRC_INACTIVE
UEs as well. Specifically, in this option, the gNB/ng-eNB uses V2X specific SIB to broadcast the
SLRB configuration associated with each possible PC5 QoS profiles. Then, when packet(s) with
specific PC5 QoS profile(s) arrive as in Step 1 and 2, the UE then establishes the SLRB(s)
corresponding to these QoS profile(s) as per the cell-specific configurations broadcast in the SiB

and maps the packet(s) to the SLRB(s) established.

Applicability: This option just turns the UE specific SLRB configurations, into cell-specific
configurations. Though it is mainly designed for RRC_IDLE/RRC_INACTIVE UEs, it is technically

usable for RRC_CONNECTED UEs as well.

oooooao
gboobooooooobgobobobooooboboboboobooooboobobobao
gboboooooooboobobobobod

ooooao

6 Layer 2

Layer 2 is split into the following sublayers: Medium Access Control (MAC), Radio Link Control
(RLC) and Packet Data Convergence Protocol (PDCP).

This subclause gives a high level description of the Layer 2 sub-layers in terms of services and
functions. The three figures below depict the PDCP/RLC/MAC architecture for downlink, uplink

and Sidelink, where:

- Service Access Points (SAP) for peer-to-peer communication are marked with circles at
the interface between sublayers. The SAP between the physical layer and the MAC
sublayer provides the transport channels. The SAPs between the MAC sublayer and the

RLC sublayer provide the logical channels.

- The multiplexing of several logical channels (i.e. radio bearers) on the same transport

channel (i.e. transport block) is performed by the MAC sublayer;

- In both uplink and downlink, when neither CA nor DC are configured, only one transport

block is generated per TTl in the absence of spatial multiplexing;

- In Sidelink, only one transport block is generated per TTI.

[...]

O O LayerO 20 Structured forO SidelinkD OO0 000000 OOODOODOODOOOO
oo0ooDDoDoODOoOooOoooooooooooood

ocooooao

0Oo000D0DDoDO0O000U0O0ooooDooDooDoDooOoooOoo

ooooao

10

20

30

40



(29) JP 6902651 B2 2021.7.14

5.10.2 Sidelink UE information

5.10.2.1 General

O O Sidelinkd UED informationD 0D 0 000 0O0OO0O0ODOCOOO0ODOOOOODODOOOO
gbobooooobooboboboooboooboao
goooao

The purpose of this procedure is to inform E-UTRAN that the UE is interested or no longer
interested to receive sidelink communication or discovery, to receive V2X sidelink
communication, as well as to request assignment or release of transmission resources for
sidelink communication or discovery announcements or V2X sidelink communication or sidelink
discovery gaps, to report parameters related to sidelink discovery from system information of
inter-frequency/PLMN cells and to report the synchronization reference used by the UE for V2X

sidelink communication.
5.10.2.2 Initiation

A UE capable of sidelink communication or V2X sidelink communication or sidelink discovery
that is in RRC_CONNECTED may initiate the procedure to indicate it is (interested in) receiving
sidelink communication or V2X sidelink communication or sidelink discovery in several cases
including upon successful connection establishment, upon change of interest, upon change to a
PCell broadcasting SysteminformationBlockTypel8 or SysteminformationBlockTypel9 or
SysteminformationBlockType21 including s/I-V2X-ConfigCommon. A UE capable of sidelink
communication or V2X sidelink communication or sidelink discovery may initiate the procedure
to request assignment of dedicated resources for the concerned sidelink communication
transmission or discovery announcements or V2X sidelink communication transmission or to
request sidelink discovery gaps for sidelink discovery transmission or sidelink discovery
reception and a UE capable of inter-frequency/PLMN sidelink discovery parameter reporting
may initiate the procedure to report parameters related to sidelink discovery from system

information of inter-frequency/PLMN cells.

NOTE 1: A UE in RRC_IDLE that is configured to transmit sidelink communication / V2X
sidelink communication / sidelink discovery announcements, while
SysteminformationBlockTypel8/ SysteminformationBlockTypel9/
SysteminformationBlockType21 including sl-V2X-ConfigCommon or
SysteminformationBlockType26 does not include the resources for transmission (in

normal conditions), initiates connection establishment in accordance with 5.3.3.1a.

Upon initiating the procedure, the UE shall:
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1> if SysteminformationBlockType21 including s/-V2X-ConfigCommon is broadcast by the
PCell:

2> ensure having a valid version of SysteminformationBlockType21 and

SysteminformationBlockType26, if broadcast, for the PCell;

2> if configured by upper layers to receive V2X sidelink communication on a primary
frequency or on one or more frequencies included in v2x-InterFreqinfolist, if included

in SysteminformationBlockTypeZ21 or SysteminformationBlockType26 of the PCell:

3> if the UE did not transmit a SidelinkUEInformation message since last entering

RRC_CONNECTED state; or

3> if since the last time the UE transmitted a SidelinkUEInformation message the UE
connected to a PCell not broadcasting SysteminformationBlockType21 including s/-

V2X-ConfigCommon; or

3> if the last transmission of the SidelinkUEInformation message did not include v2x-
CommRxinterestedFreqlist; or if the frequency(ies) configured by upper layers to
receive V2X sidelink communication on has changed since the last transmission of

the SidelinkUEInformation message:

4> initiate transmission of the SidelinkUEInformation message to indicate the V2X
sidelink communication reception frequency(ies) of interest in accordance with

5.10.2.3;
2>else:

3> if the last transmission of the SidelinkUEInformation message included v2x-

CommRxinterestedFreqlist:

4> initiate transmission of the SidelinkUEInformation message to indicate it is no
longer interested in V2X sidelink communication reception in accordance with

5.10.2.3;
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2> if configured by upper layers to transmit V2X sidelink communication on a primary
frequency or on one or more frequencies included in v2x-InterFreqinfolist, if included

in SystemInformationBlockType21 or SysteminformationBlockType26 of the PCell:

3> if the UE did not transmit a SidelinkUEInformation message since last entering

RRC_CONNECTED state; or

3> if since the last time the UE transmitted a SidelinkUEInformation message the UE
connected to a PCell not broadcasting SysteminformationBlockType21 including s/-

V2X-ConfigCommon; or

3> if the last transmission of the SidelinkUEInformation message did not include v2x-
CommTxResourceReq; or if the information carried by the v2x-CommTxResourceReq

has changed since the last transmission of the SidelinkUEInformation message:

4> initiate transmission of the SidelinkUEInformation message to indicate the V2X
sidelink communication transmission resources required by the UE in accordance

with 5.10.2.3;
2> else:

3> if the last transmission of the SidelinkUEInformation message included v2x-

CommTxResourceReq:

4> initiate transmission of the SidelinkUEInformation message to indicate it no
longer requires V2X sidelink communication transmission resources in

accordance with 5.10.2.3;
- SidelinkUEInformation

The SidelinkUEInformation message is used for the indication of sidelink information to the

eNB.
Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
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Direction: UE to E-UTRAN

SidelinkUEInformation message

SLoNSNISTART

SldellnkUEIanrmatlon~vl430 IES
v2x Co ijInterestedFreqL1/‘4

SEQUENCE | ...
‘ ;T‘SL-vzx CcmmFrequst . g,
ffENUMERATED (tre)  oPTIONAL,

‘ :L»v2x~c,ommfrxf‘requst r14 - 3;091@6@;; .
VJfSLdellnkUEInformatlon v153@ IEs .

: ‘4p2x—CommeType r14

: v2x CommeReseurceReq~rl4

f‘:nQnCrltlcalExtgn31on .

e SEQUENCE { ‘
"rellabll1tylnfoLlstSL-rla ’:;f~: SL~Rellab111tyList~r15
- SEQUE‘.NCE { i

. OPTIONAL,
OPTIONAL -

nonCr tlcalExteDSLonl‘

§ﬁ4V2XiCommffeqLié§—;l4

SL~V2X CommeFrequst r14
r14 ‘ ' -

SEQUENCE {

i LVZX/CoﬁﬁTxReSéﬁrcéRéq-rlé

carrlerFrequmme 4 INTEGER (.. maxFrequx 1 rl4) - OPTIONAL,:~;:
V2% TypeTxSyno r14 i ’ SL-TypeTXSync-rl4 Z'~’V* : - OPTIONAL,"

’:‘ VZX DestlnatlonlnfoLlst-rl4 . SL—DestlﬂatlonInfoLlst r12 - QPTIONALe

SidelihkUEinformdtion field déscriptions

carrierFreqCommTx

Indicates the index of the frequency on which the UE is interested to transmit V2X sidelink
communication. The value 1 corresponds to the frequency of first entry in v2x-InterFreqinfolist
broadcast in SIB21, the value 2 corresponds to the frequency of second entry in v2x-

InterFreqinfolist broadcast in SIB21 and so on. The value 0 corresponds the PCell's frequency.
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SidelinkUEInformation field descriptions

carrierFreqCommTx

Indicates the index of the frequency on which the UE is interested to transmit V2X sidelink
communication. The value 1 corresponds to the frequency of first entry in v2x-InterFreqinfolList
broadcast in SIB21, the value 2 corresponds to the frequency of second entry in v2x-

InterFreqinfolist broadcast in SIB21 and so on. The value 0 corresponds the PCell's frequency.

commRxInterestedFreq

Indicates the frequency on which the UE is interested to receive sidelink communication.

commTxResourceReq
Indicates the frequency on which the UE is interested to transmit non-relay related sidelink
communication as well as the one-to-many sidelink communication transmission destination(s)

for which the UE requests E-UTRAN to assign dedicated resources. NOTE 1.

reliabilityinfolistSL
Indicates the reliability(ies) (i.e., PPPRs [9]) associated with the reported traffic to be

transmitted for V2X sidelink communication.

v2x-CommRxInterestedFreqlist

Indicates the index(es) of the frequency(ies) on which the UE is interested to receive V2X
sidelink communication. The value 1 corresponds to the frequency of first entry in v2x-
InterFreqinfolist broadcast in SIB21, the value 2 corresponds to the frequency of second entry in
v2x-InterFreqinfolist broadcast in SIB21 and so on. The value 0 corresponds the PCell's

frequency.

v2x-Destinationinfolist

Indicates the destination(s) for V2X sidelink communication.

v2x-TypeTxSync

Indicates the synchronization reference used by the UE.

oooooo
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PC5 Signalling Protocol

The PDCP/RLC/MAC/PHY functionality is specified in TS 36.300 [17].

|"

PC5 Signalling Protocol” is used for control plane signalling over PC5 (e.g.
establishment, maintenance and release of secure layer-2 link over PC5, TMGI
monitoring requests, Cell ID announcement requests etc. as described elsewhere in

this specification).

The SDU Type field (3 bits) in the PDCP header is used to discriminate between IP,
ARP and PC5 Signalling Protocol. ARP is not supported for one-to-one

communication.

PC5 Signalling Protocol messages are sent on a unicast Destination Layer-2 ID.

PC50 Signallingd ProtocolO stackD 0 O 0D 00 O0D0DODODODOODODODODOODOO
0000000000000 ooo0DoDoDo0oDooooooooao

oooao

00D0DDOD0OD0D000O00oooooooDoDooOoooog

oogd

10

20



(35) JP 6902651 B2 2021.7.14

For SL unicast, between the same UE pair, it is allowed to establish multiple links using same or

different source IDs.

SA2 TS 23.287:
5.6.1.4 Identifiers for unicast mode V2X communication over PC5 reference point

A UE may establish multiple unicast links with a peer UE and use the same or different source

Layer-2 IDs for these unicast links.

Editor's note: Further updates of the identifier description may be required based on

RAN WG feedback.

The purpose of such design is to keep certain flexibility for upper layer link management.
However, we foresee some critical impacts to link management at access stratum. For instance,
it is not clear that whether the peer UE can understand if different source IDs are referring to
the same transmitter UE. Thus, it will be problematic for a UE to know if the UE capability
received via one link can be applied to other links as well. Besides, having link management at

access stratum, e.g. RLM/RLF, for all links between the same UE pair seems to be unnecessary.

As for L1 ID, between the same UE pair for different links with different source L2 IDs the
corresponding L1 IDs can also be different. However, in our view, this is not necessary and may
cause issues for other procedures e.g. CSl report. First of all, from packet filtering perspective,
the receiver UE will decode all packets from the peer UE even if those packets belong to
different links. Secondly, among different links between the same UE pair, the channel condition
is always the same. Therefore, it makes no sense to aqcuire CSI report for different links

deduced from different source/destination L1 ID pairs between the same UE pair.

Observation4  For SL unicast, a UE may establish multiple unicast links with a peer UE and
use the same or different source Layer-2 IDs for these unicast links. Impacts
to access stratum design are foreseen with respect to UE capability exchange,

RLM/RLF procedure, and CSI report.

Proposal 5 RAN2 investigates the impacts of allowing one UE to use multiple L2 source
IDs for communication with the same peer UE. If needed, RAN2 sends LS to

SA2 to clarify and feedback RAN2’s view.
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2.1 Preliminaries for RB modelling in NR Uu and in LTE SL

In NR Uu, the radio bearer configured with RLC AM is a bi-directional bearer, which include one

PDCP entity, one RLC entity and one logical channel*3. The RLC entity consists of a transmitting
side and a receiving side. The RLC data PDU and the RLC status report (SR) are transmitted and
received via the same RLC entity and the same logical channel (i.e. with same LCID). The

modelling of such bi-directional radio bearer is illustrated in Figure.1.
(*3) For simplicity, the PDCP duplication case is not considered throughout this paper

O O Bi-directionalJ UWwO RBO withO RLCOAMO O OO OOOOODODDOOOOOOO
oooooooooobooooooao
ooooan

In LTE SL, only RLC UM is supported for the SLRB. The LCID of each SLRB is unique within the
scope of one Source Layer-2 ID (SRC L2 ID) and Destination Layer-2 ID (DST L2 ID) combination,
no matter for unicast and groupcsat in D2D communication or for broadcast in V2X SL
communication. So it can be understood that each SL radio bearer is identified by the
combination of {LCID, SRC L2 ID, DST L2 ID} of its associated SL LCH. This means that, within a
UE, any SLRB used for Tx and that used for Rx in a unicast link can never be the same, because
the former is identified by the {SRC L2 ID, DST L2 ID} = {UE ID of the UE’s own, UE ID of the peer}
but the latter is identified by {SRC L2 ID, DST L2 ID} = {UE ID of the peer, UE ID of the UE’s own}
(i.e. in different order). For example, with respect to UE1 in Figure 2, the SLRB used for Tx to
UE2 is identified by {UE1 ID, UE2 ID}, whereas the SLRB used for Rx from UE2 is identified by
{UE2 ID, UE1 ID}. This means that an SL radio bearer, along with its associated PDCP/RLC entity
and SL LCH in LTE SL unicast is uni-directional, either used for transmission only or reception

only. The modelling of such uni-directional bearer is illustrated in the Figure.2.

Such uni-directional modelling is feasible in LTE SL, with one important reason that only RLC UM
is applied for STCH, so that an RLC entity needs to be used only for transmission or reception

without the need to performing both.

O O Uni-directionald SLORBO withO RLCOUMO OO OO0 O0O0QOOOOODOOOOOO
ooobooooooboocooooao
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2.2 Bi-directional vs. uni-directional SLRB for RLC AM in SL

To support RLC AM for NR SLRB (including SL DRB for UP data and SL SRB for PC5 RRC) in NR
unicast, the first issue needs to be discussed is whether the SLRB with RLC AM should be
modelled as uni-directional bearer or bi-directional bearer. This functions as the essence for all

other detailed stage-3 designs subsequently.
B Option 1: Uni-directional SLRB for RLC AM

This option is trying to reuse as much as possible the modelling of uni-directional SLRB with RLC
UM in LTE SL, which is also the only RLC mode agreed to be supported for NR SL groupcast and
broadcast. To be specific, each SL RB includes one PDCP entity, one uni-directional RLC entity
and one SL logical channel. Moreover, the principle of LTE SL that the LCID of the logical channel
is unigue within one Source Layer-2 ID/Destination Layer-2 ID combination is still kept, meaning
that the SLRB/SL LCH/PDCP entity/RLC entity used for Tx and those for Rx are still distinguished
by the associated{SRC L2 ID, DST L2 ID} pair.

Assuming UE1 is transmitting data to UE2 and the UE2 feedback the associated RLC SR to UEL,

Figure 3 shows the modelling of this option.
O O Uni-directionald SLO RBO forO RLCOAMO OO DO OODODOOODOODODOODO
Oo0oOooooooooooooob
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(*4) The naming “SLRBx” in Figure 3 and 4 just corresponds to the “SLRB with LCIDx” used in the discussion texts.

Such uni-directional modelling is inherently applied for RLC UM, because there is no association
between the RLC data PDU transmitted on the TX bearer and the RLC data PDU received on the
RX bearer, so that there is no need to have any relationship between any TX bearer and RX
bearer. However, if we also apply such unidirectional SLRB model for RLC AM, the situation
becomes different, because there may need to be the association between the RLC data PDU
and its RLC SR, i.e.: whether a RLC data PDU in a Tx RLC entity needs to be (re)transmitted
depends on the RLC SR received in a corresponding Rx RLC entity (e.g. at UE1 side), and the SR
derived by an Rx RLC entity needs to be submitted to the corresponding Tx RLC entity for its
transmission (e.g. at the UE2 side). As a consequence, there should be an linkage between the
TX SLRB used to transmit the RLC data PDU (RLC SR) and the RX SLRB used to receive the
corresponding RLC SR (RLC data PDU), when the involved SLRBs are configured as RLC AM.

Based on the example shown in Figure 1, when UE1 initiates the unicast traffic configured with

RLC AM to UE2, UE1 may need to establish both a Tx SLRB and an associated Rx SLRB with UE2:

a) Assume that the LCID of the SL LCH associated with this Tx SLRB established by UE1
(according to NW configuration/pre-configuration) is LCID1, and UE1 tells UE2 in SL that
the SL LCH of this SLRB (marked with LCID1) is configured with RLC AM as per the

conclusion of the Sl phase [2];

b) UE2 may establish an Rx SLRB with LCID1 for the data reception, and accordingly decide
that a Tx SLRB with LCID2 is linked to this Rx SLRB and used to transmit the RLC SR for it,
i.e. Rx SLRB with LCID 1 is linked with Tx SLRB with LCID2 in UE2. This also means that,
from UE1’s perspective, it will receive the RLC SR by the RLC entity on the Rx SLRB with
LCID2 for its data sent on the 7x SLRB with LCID1;

c) When UE1 transmits RLC data PDU to UE2 with LCID 1, UE2 (when needed) will use the
RLC entity of the Tx SLRB with LCID2 to transmit the SR corresponding to the MAC SDU
received with LCID1 from UEL, i.e. transmitting the SR as a MAC SDU marked with {LCID2,
SRC L2 ID of UE2, DST L2 ID of UE1};

d) After UELl is made aware of the above “Tx-Rx” SLRB linkage made by UE2, UE1, after
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receiving that MAC SDU carrying RLC SR, knows that it is delivered from UE2 and should
be delivered to the RLC entity of the Rx SLRB with LCID2. Then, based on the linkage UE1
got aware of before, the RLC SR is identified by RLC entity of the Rx SLRB with LCID2 and
submitted to the Tx SLRB with LCID1 as the feedback.

Based on above analyses, we see that at least the following issues need to be solved in order to
support such uni-directional SLRB modelling for RLC AM: 1) how a UE links an Rx SLRB to a Tx
SLRB configured with RLC AM to enable the RLC entity of the later to send RLC SR generated by
the former; 2) how the two UEs in a unicast link be aligned with such “Tx-Rx” SLRB linkage (as in

above bullet b and d).

Observation 1: If RAN2 intends to adopt the uni-directional SLRB modelling to support RLC

AM in unicast, at least the following issues should be addressed first:

* How does a UE link an Rx SLRB to a Tx SLRB configure with RLC AM to enable the RLC

entity of the later to send RLC SR generated by the former;

* How do the two UEs in a unicast link get aligned with each other on such “Tx-Rx” SLRB

linkage?

Also note that above operations inevitably needs some forms of interactions between SLRBs
within one UE. This factor may also need to be considered when we make the final decision on

whether to adopt uni-directional SLRB modelling for RLC AM.

Observation 1a: Inter-SLRB operations within one UE may inevitably be needed for the uni-

directional SLRB modelling to support RLC AM in unicast.
W Option 2: Bi-directional SLRB modelling for RLC AM

This option is to trying to reuse the modelling of the bi-directional RB with RLC AM in Uu. To be
specific, each SLRB includes one PDCP entity, one bi-directional RLC entity and one SL logical
channel. Moreover, the LCID of the logical channel is no longer uniguely identified by {SRC L2 ID,
DST L2 ID} combination which differentiates who is the source and who is the destination
between the two UEs; instead, it should be unique within one unicast connection, e.g. no more

differentiation on the order of UE1 ID and UE2 ID included in the {SRC L2 ID, DST L2 ID}

combination.

Assuming UE1 is transmitting data to UE2 and UE2 feedback the associated RLC SR to UE1,

Figure 4 shows the modelling of this option.

O O Bi-directionall SLO RBO forO RLCOAMO O OO O DOOODOOODOOOODODOO

gbooboooooboobooaobaoado
goooao
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Such bi-directional SLRB modelling has never been applied in LTE SL, so below we may need to
analyze how it works with an analogy to NR Uu and based on the agreements we made for NR-

configured/pre-configured SLRBs during Si phase.

Based on the example shown in Figure 4, when UE1 initiates the unicast traffic configured with
RLC AM to UE2, UE1 established one bi-directional SLRB which includes the Tx side and Rx side

as in Uu with UE2, instead of two SLRBs respectively for Tx and Rx as in above Option 1:

a) Assume that the LCID of the SL LCH associated with this SLRB (as per NW
configuration/pre-configuration) established by UE1 is LCID1 which is unique within the
unicast connection between UE1 and UE2, and UE1 indicates UE2 in SL that the SL LCH of
this SLRB (marked with LCID1) is configured with RLC AM as per the conclusion of the Si

phase [2];

b) Then, UE2 needs to establish a corresponding SLRB with RLC AM and LCID1 also, as per
the NW configuration/pre configuration. This SLRB with LCID1 in UE2 not only receives
data (i.e. RLC data PDU) with its RLC entity from, but also sends RLC SR to the SLRB with
LCID1 in UEL. Additionally, at the UE1 side, the SLRB with LCID1 will receive, by its Rx side,
the SR for its own data transmission. These mean that UE2 needs to be ensured to have
also RLC AM on the SLRB with LCID1, i.e. being aligned with UE1 on the SLRB with the

same LCID;

¢) When UE1 transmits RLC data PDU to UE2 with LCID1 , UE2 (when needed) will use the
RLC entity of the SLRB with LCID1 to transmit the SR corresponding to the RLC PDU with
the same LCID value from UE1, i.e. transmitting the SR as a MAC SDU marked with LCID1
and the connection ID between UE1 and UE2 (e.g. identified by the combination of {UE1
ID, UE2 ID} without order);

d) Since in this bi-directional SLRB option the SR received with an LCID automatically applies
to the RLC entity associated with the same LCID, UE1 after receiving that MAC SDU, first
knows this MAC SDU is delivered from UE2 to itself, and should be delivered to the RLC
entity of the SLRB with LCID1. Then, the RLC SR is identified by the RLC entity of SLRB with

LCID1 inside UE1 as the feedback for the previous data transmission.
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Based on the above analyses, we see that at least an issue as follows needs to be solved, i.e: if a
UE has already established a bi-directional SLRB with RLC AM, how to ensure its peer UE to have
the same RLC mode on the SLRB with the same LCID as per also NW-/pre-configuration (i.e. to
avoid RLC mode misalignments)? This is crucial, since if the peer UE is configured by the NW or
following pre-configuration to establish an RLC UM based SLRB with the same LCID, no ARQ
feedback would be able to be transmitted, so that the RLC AM is then not actually supported on

this SLRB.

Observation 2: If RAN2 intends to adopt the bi-directional SLRB modelling to support RLC AM
in unicast, at least this issue should be first addressed: if one of the UEs has already
established a bi-direction SLRB with RLC AM via NR-configuration/per-configuration, how to

ensure its peer UE to be also (pre-)configured with RLC AM on the SLRB with the same LCID?

It is further noted that, specifically for the case a UE requests dedicated SLRB configurations
from the gNB (e.g. when the UE is in RRC_CONNECTED), it may require the gNB of the UE to
configure an SLRB by following the RLC mode of its peer UE, if the peer UE had already
established the SLRB of the same LCID with RLC AM before and indicated this to that UE in SL.

Observation 2a: In bi-directional SLRB modelling, when the gNB configures an SLRB to a UE as
requested (e.g. when the UE is in RRC_CONNECTED), it may inevitably has to follow the RLC
mode already adopted and indicated by its peer UE on the SLRB with the same LCID.

Above, the basic issues on supporting uni-directional or bi-directional SLRBs for SL unicast RLC
AM were elaborated respectively. RAN2 is suggested to choose the SLRB modelling for SL RLC

AM support by taking into account the above issues.

Proposal 2: RAN2 to decide whether to adopt uni-directional or bi-directional SLRB modelling
for RLC AM support in SL unicast, by taking into account their issues as shown in above
Observations.

gbooooao
uybooooouobobobooouobouobobooboaoadao
goooao

If the Rx UE needs to transmit traffic, it can configure the (original) Tx UE with a reception
configuration using a new configuration message. This leads to the flow shown in Figure 1,

where UE1 is the initial Tx UE and UE2 is the initial Rx UE.

0 O PC5-RRCO configuration in0 bothO direction0 O 0000000 OODODOOO

ugboobooooobooboboboaoboodo
goooao

Proposal 4: If the Rx UE needs to transmit data, it sends a new configuration message to the

(previous) Tx UE with a reception configuration.
goboooo
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gbooooooobooboobobobooooboobobobooboooooboobobao
oooooogoobooooonn
goooao

2.2 Issue-2: AS-layer configuration

According to the conclusion from RAN2#105, there is just one option for AS-layer configuration.

O SLO ASO layerd configurationO informationO flow,0 successtulO 0D OO OO 0OO
oo oo b oo booboobooan
dooooooooooooan

Ooooao

The first issue is the necessity of a failure case, if see the above case as a successful case (The

O Oooo

annotation in the figures are just for illustration, but not to conclude on the naming of the
procedure).
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