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(57) Abstract: A system includes an internal combustion engine having a number of cylinders, with at least one of the cylinders
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operating conditions of the engine.
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Box No. lll Observations where unity of invention is lacking

*Note: There are two claims numbered 28.A For purposes of this opinion, the initial claim 28 is numbered 28A and the second claim 28 is
numbered 28B. .

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-11, directed to an internal combustion engine and system for controlling a warmup operation.

Group II: Claims 12-15, directed to an internal combustion engine and system having a specific relationship between an exhaust gas
recirculation cylinder volume and exhaust cylinder displacement volume. ’

Group Ili: Claims 16-25, directed to an internal combustion engihe and system having an exhaust gas recirculation. stroke cycle that may
be distinct from an exhaust stroke cycle. ’

Group IV: Claim 26, directed to an internal combustion engine and system for controlling an exhaust gas recirculation fraction.

"Group V: Claims 27-28A, directed to a method of fueling an exhaust gas recirculation cylind_er‘in response to hydrogen produced by the
cylinder. ’ .

Group VI: Claims 28B-35, directed to an internal combustion engine and system to control combustion in an exhaust gas recirculation
cylinder in response to low fluid mass conditions in the cylinder.

Group VII: Claims 36-54, directed to an internal combustion engine and systém to modulate a fueling amount in an exhaust gas
recirculation cylinder in response to a target value.

The inventions listed as Groups |, I, i1, IV, V, VI and VIl do not relate to a single general inventive concept under PCT Rule 13.1
because, under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

The inventions of Groups I-VI do not include the special technical feature of a controller structured to interpret a target EGR fraction, and
to modulate a fueling amount in the dedicated EGR cylinder in response to the target EGR fraction as required by Group VI

The inventions of Groups I-V and VIl do not include the special technical feature of a system to operate the cylinders or modulate a
.| fueling amount in response to a low fluid mass condition in the dedicated EGR cylinder as required by Group VI.

The inventions of Gréups I-IV and VI-VII do nof include the special technical feature of interpreting a hydrogen amount produced by a -
dedicated EGR cyiinder; determining a fuel amount for the dedicated EGR cylinder in response to the hydrogen amount; and fueling the
dedicated EGR cylinder in response to the determined fuel amount as required by Group V. i

The inventions of Groups I-lll and V-Vl do not include the special technical feature of a means for providing an EGR fraction that differs
from the fraction defined by the ratio of the dedicated EGR cylinders to the tptal number of cylinders as required by Group IV.

The inventions of Groups I-ll and IV-VII do not include the special technical feature wherein the cylinders from the 'plurality.of. cylinders
that are not dedicated EGR cylinders each comprise an exhaust stroke cygle, and wherein the EGR stroke cycle may be distinct from
the exhaust stroke cycle as required by Group ll. - ‘ ’

The inventions of Groups | and 11-VIl do not include the speCial technical feature wherein the EGR displacement volume is distinct from
the exhaust cylinder displacement volume as required by Grogp . .

The inventions of Groups !1-VIl do not include the special technical feature of the dedicated EGR cylin.der comprising a dirgct i_njector; a N
controller structured to interpret a warmup condition, and in response to the warmup condition to provide a warmup operation command;
and the direct injector being responsive to the warmup operation command as required by Group |..

Groups |-VIi share the technical feature of a dedicated EGR cylinder. However, this shared technical feature d_oes qot represent a
contribution over prior art as being anticipated by US 2009/0308070 A1 to Alger ll et al. (hereinafter "Aiger’) which discloses a dedlcated
EGR cylinder (para [0012]). - ) . ) ]

Groups I-IV and VI-Vil share the technical feature of an internal combustion engine having a plurality of cylinders; at least one of Fhe
plurality of cylinders comprising a dedicated EGR cylinder. However, this shared technical feature does npt repre_sent a contribution ‘
over prior art as being anticipated by Alger which discloses an internal combustion engine having a plurality of cylinders (para [0013]); at
least one of the plurality of cylinders comprising a dedicated EGR cylinder (para [0012]). ’

Therefore, Groups'l—Vll lack unity under PCT Rule 13 because they do not share a same or corresponding technical feature.
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