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[bookmark: _Hlk47602131]Introduction
In this contribution, we discuss necessary corrections for NR sidelink. 
[bookmark: _Ref68613271][bookmark: _Ref83998487][bookmark: _Ref71573374]Scheme 1 with Non-preferred Resource Indication
RAN1 agreed to support two conditions to determine a non-preferred resource. These are Condition 1-B-1 where the resources are reservations from UEs other than UE-A and Condition 1-B-2 where UE-A cannot perform SL reception from UE-B due to half-duplex:
Agreement 
In scheme 1, at least the following is supported to determine inter-UE coordination information of non-preferred resource set:
· UE-A considers any resource(s) satisfying at least one of the following condition(s) as set of resource(s) non-preferred for UE-B’s transmission
· Condition 1-B-1:
· Reserved resource(s) of other UE identified by UE-A from other UEs’ SCI (including priority field) and RSRP measurement
· FFS: Other details (if any) 
· FFS: Condition 1-B-2:
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)

Working Assumption
For Scheme 1 with non-preferred resource set, support following condition:
· Condition 1-B-2:
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation

UE-B needs to distinguish which non-preferred resources were generated according to which condition since non-preferred resources excluded due to Condition 1-B-1 should be applied to all UE-B’s transmissions whereas those excluded due to Condition 1-B-2 should only be applied to UE-B’s transmissions to the UE-A that indicated the non-preferred set. Current specifications do not allow UE-B to make this distinction.
When UE-A is indicating a non-preferred resource according to Condition 1-B-2 due to its upcoming SL transmission, a key observation is that most of the half duplex loss happens at the initial transmission. The following simulation results below show this point. 
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[bookmark: _Ref84006027]Figure 1: Effectiveness of Half Duplex Avoidance Technique
For this reason, the 1-B-2 indication needs to happen before the initial transmission starts. Ideally, UE-A needs to let UE-B know its resource selection change as soon as possible so that UE-B has enough time to react. So, it is natural that UE-A triggers an IUC transmission after it finished its own resource selection procedure. In this case, the IUC can contain the resources of the1-B-2 condition in the first TRIV, so UE-B can differentiate between resource(s) included due to condition 1-B-2 and resource(s) included due to Condition 1-B-1. Such differentiation is needed because UE-B behavior is different in the two cases as discussed earlier.
Different approaches can be used to achieve this differentiation between the two conditions. One approach that does not require changing the IUC MAC CE format is to use the first TRIV/FRIV field to indicate non-preferred resources included due to Condition 1-B-2, the rest of the TRIV/FRIV fields are used to indicated resources included due to Condition 1-B-1.
When IUC is multiplexed with data or when data is transmitted without multiplexed with IUC, the future resource selected for UE-A retransmission is already included in the content of SCI-1. In that case, UE-B can simply avoid the slot(s) indicated by TRIV field in UE-A SCI-1 to fulfill 1-B-2 condition.
The text changes necessary to correct the issue are included in the companion draft CR [3].
[bookmark: _Toc115422765]Proposal 1. When IUC is not multiplexed with data, UE-A includes resource(s) selected for its future transmission in the first TRIV/FRIV entry. UE-B applies condition 1-B-2 to the subset of slots indicated in the first TRIV entry in an IUC that is not multiplexed with data.
[bookmark: _Toc115422766]Proposal 2. When IUC is multiplexed with data or when data is transmitted not multiplexed with IUC, UE-A does not include resource(s) selected for its future transmission in the set of resources. UE-B applies condition 1-B-2 to the slots indicated in SCI-1 of UE-A transmission.
Resource Pool Index in DCI 3_0
In their LS [2], RAN2 notified RAN1 DCI format 3_0 cannot schedule a transmission in discovery resource pools since such pools are listed in sl-DiscTxPoolScheduling, whereas RAN1 specifications define the resource pool index field in DCI format 3_0 as index into sl-TxPoolScheduling. To address this issue, RAN2 agreed that the resource pool index field points to the concatenation of sl-TxPoolScheduling and sl-DiscTxPoolScheduling and requested that RAN1 make the necessary changes in specifications.
There are two aspects to discuss, the changes necessary in RAN1 specifications and the introduction of a corresponding UE capability to distinguish between Rel-17 that support the change in signaling and those that do not.
Changes to TS 38.212 are needed to update how the resource pool index field is calculated in DCI format 3_0, including padding. This change is included in the companion draft CR [4].
Since RAN2’s agreed change changes the DCI size based on whether sl-DiscTxPoolScheduling is configured or not, it is important for the gNB to know which DCI 3_0 size the UE expects. This can be achieved by introducing a UE capability. Without such a capability, the change introduced by RAN2 could be non-backwards compatible, where the gNB transmits DCI format 3_0 using one size while the UE expects another.
[bookmark: _Toc115422793]Observation 1: Changing the resource pool index field in DCI format 3_0 to index into both sl-TxPoolScheduling and sl-DiscTxPoolScheduling instead of only sl-TxPoolScheduling is a non-backwards compatible change.
[bookmark: _Toc115422767]Proposal 3: Introduce an optional UE capability to indicate whether the UE supports the pool index field in DCI format 3_0 to indexing into both sl-TxPoolScheduling and sl-DiscTxPoolScheduling instead of only sl-TxPoolScheduling.
Conclusion
Observation 1: Changing the resource pool index field in DCI format 3_0 to index into both sl-TxPoolScheduling and sl-DiscTxPoolScheduling instead of only sl-TxPoolScheduling is a non-backwards compatible change.

Proposal 1. When IUC is not multiplexed with data, UE-A includes resource(s) selected for its future transmission in the first TRIV/FRIV entry. UE-B applies condition 1-B-2 to the subset of slots indicated in the first TRIV entry in an IUC that is not multiplexed with data.
Proposal 2. When IUC is multiplexed with data or when data is transmitted not multiplexed with IUC, UE-A does not include resource(s) selected for its future transmission in the set of resources. UE-B applies condition 1-B-2 to the slots indicated in SCI-1 of UE-A transmission.
Proposal 3: Introduce an optional UE capability to indicate whether the UE supports the pool index field in DCI format 3_0 to indexing into both sl-TxPoolScheduling and sl-DiscTxPoolScheduling instead of only sl-TxPoolScheduling.

[bookmark: _Ref61809071][bookmark: _Ref47612985]References
[1] 3GPP TS 38.214 V17.3.0, NR, Physical Layer Procedures for Data (Release 17)
[2] [bookmark: _Ref115281842]R1-2208329 (R2-2209207), “LS on resource pool index in DCI Format 3_0,” RAN2.
[3] [bookmark: _Ref115343820]R1-22xxxxx, “Draft CR on Non-preferred Resources,” Qualcomm, RAN1 110-bis-e.
[4] [bookmark: _Ref115357952]R1-22xxxxx, “Draft CR on Resource Pool Index in DCI 3_0 for Discovery,” Qualcomm, RAN1 110-bis-e.
image1.png
PRR

0ss

09

615 UE, Highway.

085

Schema 1 (esere ol resourca + o ohers resared esources)
| —— + Schome 2 (epectod conic)
« Ha Duplex Avidance
Schemo 1 (csorvo it esourc + forwird ohers rosoved resources)
+ Schemo 2 (opeced conic)
| —— Hat Dupiex vt
- Basoine (R16)

Distance(m)





