Page 3

3GPP TSG RAN WG2 Meeting #125      
                           R2-2401785
Athen, Greece, 26th Feb. – 1st March, 2024                                 
Agenda item:
7.15.3
Source:
Apple(rapporteur)
Title:
Text Proposal for Offline-103 on IUC MAC CEs in Rel-18 
WID/SID:
NR_SL_enh2 – Release 18
Document for:
Discussion and Decision

1 Introduction
RAN1#114[1] has agreed that the IUC Scheme 1 need to be supported for SL-U, as shown below:

	Agreement
When interlace RB based PSCCH/PSSCH transmission is used, R17 SL inter-UE coordination Scheme 1 (preferred/non-preferred resources) is supported
· SCI format 2C is updated to include RB set related information


In Re-17 design of Inter-UE Coordination, IUC MAC CEs are defined based on SCI format 2C. Then, In Rel-18 when new SCI format 2C has been updated for the sake of supporting SL-U, the IUC MAC CE formats in MAC spec TS 38.321[2] should be updated accordingly.
Based on the summary of offline-103 [3, we provide the Text Proposal in this paper.
2 Text Proposal to 38.321

START OF CHANGE

5.22.1.9
IUC-Request transmission

The Sidelink Inter-UE Coordination Request transmission procedure is used to trigger a peer UE to transmit Sidelink Inter-UE Coordination Information as specified in clause 8.4.1.3 of TS 38.212 [9].
RRR configures “sl-TransmissionStructureForPSCCHandPSSCH" parameter to control the SL-UE Information request procedure. For a resource pool in a SL BWP where sl-TransmissionStructureForPSCCHandPSSCH is configured as “interlaceRB”, the Enhanced Inter-UE coordination Request MAC CE is used. Otherwise, the Inter-UE coordination Request MAC CE is used”.
5.22.1.10
IUC-Information Reporting

5.22.1.10.1
General

The Sidelink Inter-UE Coordination Information reporting procedure is used to provide a peer UE with inter-UE coordination information as specified in clause 8.1.4 of TS 38.214 [7]. The Sidelink Inter-UE Coordination reporting procedure can be triggered by Inter-UE Coordination Request MAC CE or condition (See TS 38.331 [5] and TS 38.214 [7]). Unicast for preferred resource set and non-preferred resource set and Groupcast/Broadcast for non-preferred resource set are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception.
RRC configures the following parameter to control the SL-IUC Information reporting procedure:

-
sl-LatencyBoundIUC-Report, which is maintained for each PC5-RRC connection.

RRR also configures “sl-TransmissionStructureForPSCCHandPSSCH" parameter to control the SL-UE Information reporting procedure. For a resource pool in a SL BWP where sl-TransmissionStructureForPSCCHandPSSCH is configured as “interlaceRB”, the Enhanced Inter-UE coordination Information MAC CE is used. Otherwise, the Inter-UE coordination Information MAC CE is used”.
The MAC entity maintains an sl-IUC-ReportTimer for each pair of the Source Layer-2 ID and the Destination Layer-2 ID corresponding to a PC5-RRC connection. sl-IUC-ReportTimer is used for an SL-IUC Information reporting UE to follow the latency requirement signalled from an IUC-Information triggering UE. The value of sl-IUC-ReportTimer is the same as the‎ latency requirement of the SL-IUC Information in sl-LatencyBoundIUC-Report configured by RRC.

The MAC entity shall for each pair of the Source Layer-2 ID and the Destination Layer-2 ID corresponding to a PC5-RRC connection which has been established by upper layers:

1>
if the SL-IUC Information reporting has been triggered by an SL-IUC Request MAC CE (and/or an SCI) and not cancelled:

2>
if the sl-IUC-ReportTimer for the triggered SL-IUC Information reporting is not running:

3>
start the sl-IUC-ReportTimer.

2>
if the sl-IUC-ReportTimer for the triggered SL-IUC Information reporting expires:

3>
cancel the triggered SL-IUC Information reporting.
2>
else if the MAC entity has SL resources allocated for new transmission and the SL-SCH resources can accommodate the SL-IUC Information MAC CE and its subheader as a result of logical channel prioritization:

3>
instruct the Multiplexing and Assembly procedure to generate a Sidelink Inter-UE Coordination Information MAC CE as defined in clause 6.1.3.53;

3>
stop the sl-IUC-ReportTimer for the triggered SL-IUC Information reporting;

3>
cancel the triggered SL-IUC Information reporting.
5.22.1.10.2
Reception of IUC-Information Reporting

Upon the reception of SL-IUC Information MAC CE from another UE, the MAC entity shall:

1>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC:
2>
if the SL-IUC Information MAC CE contains a non-preferred resource set and if the UE is configured to use full sensing or partial sensing in the resource pool where the non-preferred resource set is located:

3>
indicate the received non-preferred resource set to physical layer.

START OF CHANGE

6.1.3.53
Inter-UE Coordination Information MAC CE

The regular format is used for a resource pool in a SL BWP where sl-TransmissionStructureForPSCCHandPSSCH is not configured or configured as “contigousRB”, while the enhanced format is used for a resource pool located in a SL BWP with sl-TransmissionStructureForPSCCHandPSSCH configured as “interlaceRB”.
The Inter-UE Coordination Information MAC CE or Enhanced Inter-UE Coordination Information MAC CE is identified by a MAC subheader with corresponding LCID as specified in Table 6.2.4-1. The priority of the Inter-UE Coordination Information MAC CE or Enhanced Inter-UE Coordination Information MAC CE is fixed to '1' for Logical Channel Prioritization (LCP) procedure. The Inter-UE Coordination Information MAC CE (as shown in Figure 6.1.3.53-1) or the Enhanced Inter-UE Coordination Information MAC CE CE (as shown in Figure 6.1.3.53-2) has a variable size with following fields:
-
RT: This field indicates the resource set type, i.e., preferred resource set or non-preferred resource set, as the codepoint value of the SCI format 2-C resourceSetType field as specified in TS 38.212 [9].

-
RSL: This field indicates the location of reference slot, as the codepoint value of the SCI format 2-C referenceSlotLocation field as specified in TS 38.212 [9]. The length of the field is 17 bits. If the length of referenceSlotLocation field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 17 bit, this field contains referenceSlotLocation field using the LSB bits;

-
LSIi: This field indicates lowest subchannel indices for the first resource location of each TRIV, as the codepoint value of the SCI format 2-C lowestIndices field as specified in TS 38.212 [9]. LSI0 indicates lowest subchannel indices for the first resource location of TRIV within the first resource combination, LSI1 indicates lowest subchannel indices for the first resource location of TRIV within the second resource combination and so on. For Inter-UE Coordination Information MAC CE, the length of the field is 5 bits. If the length of lowestIndices field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 5 bit, this field contains lowestIndices field using the LSB bits; For Enhanced Inter-UE Coordination Information MAC CE, the length of the field is 4 bits. If the length of lowestIndices field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 4 bit, this field contains lowestIndices field using the LSB bits;
-
LRIi: This field is only included in the Enhanced Inter-UE Coordination Information MAC CE. It indicates the lowest RB set indices for the first resource location of each TRIV, as the codepoint value of the SCI format 2-C "lowest RB Set Indices" field as specified in TS 38.212 [9]. LSI0 indicates lowest subchannel indices for the first resource location of TRIV within the first resource combination, LRI1 indicates lowest RB set indices for the first resource location of TRIV within the second resource combination and so on. The length of the field is 3 bits. If the length of "lowest RB Set Indices" field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 3 bits, this field contains "lowest RB Set Indices" field using the LSB bits;
-
RCi: This field indicates resource combination, as the codepoint value of the SCI format 2-C resourceCombination field as specified in TS 38.212 [9]. The number of RC is based on upper bound of the L field in the MAC subheader as indicated in clause 6.2.1. RC0 indicates the first resource combination, RC1 indicates the second resource combination and so on. For Inter-UE Coordination Information MAC CE, the length of the field is 26 bits. If the length of resourceCombination field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 26 bit, this field contains resourceCombination field using the LSB bits; For Enhanced Inter-UE Coordination Information MAC CE, the length of the field is 28 bits. If the length of "Resource Combination" field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 28 bits, this field contains "Resource Combination" field using the LSB bits;
-
First resource locationi-1: This field indicates first resource location, as the codepoint value of the SCI format 2-C firstResourceLocation field as specified in TS 38.212 [9]. First Resource Location0 indicates the first resource location for the second resource combination, First Resource Location1 indicates the first resource location for the third resource combination and so on. The length of the field is 13 bits. If the length of firstResourceLocation field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 13 bit, this field contains firstResourceLocation field using the LSB bits;
-
R: Reserved bit, set to 0.

NOTE:
It is up to UE implementation to determine whether and how to select a subset of RCs to be included in the Inter-UE Coordination Information MAC CE.
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Figure 6.1.3.53-1: Inter-UE Coordination Information MAC CE
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Figure 6.1.3.53-2: Enhanced Inter-UE Coordination Information MAC CE

NEXT CHANGE

6.1.3.54
Inter-UE Coordination Request MAC CE

The Inter-UE Coordination Request MAC CEs consists of either:

· Regular IUC Request format; or
· Enhanced IUC Request format.
The regular format is used for a resource pool in a SL BWP wehre sl-TransmissionStructureForPSCCHandPSSCH is not configured or configured as “contigousRB”, while the enhanced format is used for a resource pool located in a SL BWP with sl-TransmissionStructureForPSCCHandPSSCH configured as “interlaceRB”.
The Inter-UE Coordination request MAC CE or Enhanced Inter-UE Coordination Request MAC CE is identified by a MAC subheader with corresponding LCID as specified in Table 6.2.4-1. The priority of the Inter-UE Coordination Request MAC CE or Enahnced Inter-UE Coordination Request MAC CE is fixed to '1' for Logical Channel Prioritization (LCP) procedure. The Inter-UE Coordination MAC CE  has a fixed size of 48 bits (as shown in Figure 6.1.3.54-1), and the Enhanced Inter0UE Coordination Request MAC CE has a fixed size of 56 bits (as shown in Figure 6.1.3-54-2),  The  fields are defined as follow:

-
RT: If the value of sl-DetermineResourceType (as specified in TS 38.331 [5] clause 6.3.5) is set to ueb, this field indicates the resource set type, i.e., preferred resource set or non-preferred resource set, as the codepoint value of the SCI format 2-C resourceSetType field as specified in TS 38.212 [9]. This field is ignored if the value of sl-DetermineResourceType is set to uea;
-
RP: This field indicates the resource reservation period, as the codepoint value of the SCI format 2-C resourceReservationPeriod field as specified in TS 38.212 [9]. The length of the field is 4 bits. If the length of resourceReservationPeriod field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 4 bit, this field contains resourceReservationPeriod field using the LSB bits;

-
Priority: This field indicates the priority, as the codepoint value of the SCI format 2-C priority field as specified in TS 38.212 [9]. The length of the field is 3 bits;

-
RSWL: This field indicates resource selection window location, as the codepoint value of the SCI format 2-C resourceSelectionWindowLocation field as specified in TS 38.212 [9]. The length of the field is 34 bits. If the length of resourceSelectionWindowLocation field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 34 bit, this field contains resourceSelectionWindowLocation field using the LSB bits;
-
Number of Subchannel: This field indicates the number of subchannels, as the codepoint value of the SCI format 2-C numberOfSubchannel field as specified in TS 38.212 [9]. For Inter-UE Coordination Request MAC CE, the length of the field is 5 bits. If the length of numberOfSubchannel field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 5 bits, this field contains numberOfSubchannel field using the LSB bits; for Enhanced Inter-UE Coordination Request MAC CE, the length of the field is 4 bits. If the length of "Number of Subchannel" field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 4 bits, this field contains "Number of Subchannel" field using the LSB bits;
-
Number of RB Set: This field is only included in the enhanced format. It indicates the number of RB sets, as the codepoint value of the SCI format 2-C “Number of RB Set” field as specified in TS 38.212 [9]. The length of the field is 3 bits. If the length of "Number of RB Set" field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 3 bits, this field contains "Number of RB Set"  field using the LSB bits;
-
R: Reserved bit, set to 0.
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Figure 6.1.3.54-1: Inter-UE Coordination Request MAC CE
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Figure 6.1.3.54-2: Enhanced Inter-UE Coordination Request MAC CE
NEXT CHANGE

6.2.4
MAC subheader for SL-SCH

The MAC subheader consists of the following fields:

-
V: The MAC PDU format version number field indicates which version of the SL-SCH subheader is used. In this version of the specification, the V field is set to 0. The size of the V field is 4 bits;

-
SRC: The SRC field carries the 16 most significant bits of the Source Layer-2 ID set to the identifier provided by upper layers as defined in TS 23.287 [19] or TS 23.304 [26]. The length of the field is 16 bits;

-
DST: The DST field carries the 8 most significant bits of the Destination Layer-2 ID set to the identifier provided by upper layers as defined in TS 23.287 [19] or TS 23.304 [26]. The length of the field is 8 bits;

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE within the scope of one Source Layer-2 ID and Destination Layer-2 ID pair or padding as described in Tables 6.2.4-1 for SL-SCH. There is one LCID field per MAC subheader except for SL-SCH subheader. The values of LCID from 21 to 36 identify the logical channels used to send duplicated RLC SDUs from logical channels of which the values of LCID from 4 to 19 respectively in sequential order. The size of the LCID field is 6 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for SL-SCH subheader and subheaders corresponding to the fixed-sized MAC CE or padding. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for SL-SCH subheader and subheaders corresponding to the fixed-sized MAC CE or padding. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-
R: Reserved bit, set to 0.

The MAC subheader is octet aligned.
Table 6.2.4-1: Values of LCID for SL-SCH

	Index
	LCID values

	0
	SCCH carrying PC5-S messages that are not protected

	1
	SCCH carrying PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete","ProSe direct link security mode command" and "ProSe direct link security mode complete"

	2
	SCCH carrying other PC5-S messages that are protected

	3
	SCCH carrying PC5-RRC messages

	4–19
	Identity of the logical channel

	20
	SCCH carrying PC5-S messages ("Direct Security Mode Command" and "Direct Security Mode Complete") which is used for duplication

	21
	SCCH carrying other PC5-S messages that are protected which is used for duplication

	22
	SCCH carrying PC5-RRC messages which is used for duplication

	23-38
	Identity of the logical channel which is used for duplication

	39–52
	Reserved

	53
	Enhanced Sidelink Inter-UE Coordination Request

	54
	Enhanced Sidelink Inter-UE Coordination Information

	55
	SCCH carrying end-to-end SL-SRB0/1/2/3 messages delivered via SL-U2U-RLC as specified in TS 38.331 [5]

	56
	SCCH carrying RRC messages delivered via SL-RLC0 as specified in TS 38.331 [5]

	57
	SCCH carrying RRC message delivered via SL-RLC1 as specified in TS 38.331 [5]

	58
	SCCH for Sidelink Discovery Messages

	59
	Sidelink Inter-UE Coordination Request

	60
	Sidelink Inter-UE Coordination Information

	61
	Sidelink DRX Command

	62
	Sidelink CSI Reporting

	63
	Padding


END OF CHANGE
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�The first “R” needs to be changed to “RSL” by MAC rapporteur in the final MAC CR
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