3GPP TSG-RAN WG2 Meeting #119 electronic
R2-2207890
Online, August 17 – August 26, 2022

Agenda item:

6.15.4
Source:

Lenovo
Title:

LCP impacts for SL inter-UE coordination
Document for:

Discussion and Decision

1. Introduction

In RAN2#118 e-meeting, major decision regarding IUC reporting have been made. However, there are still some open issues which needs to be resolved within Rel-17. 
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In this contribution, we provide our views on the impacts of IUC reporting to the LCP procedure.
2. Discussion
Considering IUC information during the LCP procedure
According to RAN1, UE-B should use the IUC report received from UE-A only for transmissions to UE-A. PHY layer of UE-B may trigger the sensing/resource selection procedure upon receiving an inter-UE coordination message from UE-A. It is assumed that UE-B requests UE-A to send some inter-UE coordination message by some explicit request, i.e., explicit request message. When performing the sensing/resource selection procedure, e.g., determining some set of candidate resources for SL transmission(s), UE-B/PHY considers the inter-UE coordination information received from UE-A. In order to ensure that a SL transmission is sent to UE-A when using the inter-UE coordination (IUC) information from UE-A, RAN2 should discuss how the LCP procedure should account for the used IUC information from UE-A. We think that PHY indicates to MAC layer, that IUC information from UE-A is taking into account for the sensing/resource selection procedure. Correspondingly MAC would set the destination to the destination ID of UE-A while performing the LCP procedure respectively when generating the transport block for transmission according to the set of candidate resource provided by PHY. It may happen that new higher priority data for a different destination has arrived in UE-B’s buffer after having requested IUC information from UE-A. Furthermore, a UE may also receive IUC messages from multiple different UEs. Therefore, it is important to ensure that the sensing operation when considering IUC information and destination selection during LCP are synchronized. 
Proposal 1: sensing operation when considering IUC information and destination selection during LCP needs to be synchronized. 
One of the discussions point in the last RAN2 meeting was, how to specify the intended UE behaviour, i.e. considering IUC information during the sensing/destination selection step. We think that it would be best to use a similar approach as for SL DRX, i.e. specifying that the UE should select a SL destination that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination. Similarly, we propose that it should be specified that UE should select a destination that is matching the source of the IUC information MAC CE considered when selecting a sidelink grant if IUC information has been considered. A corresponding TP is given in the annex.
Proposal 2: When using IUC information during selection of SL grant, UE shall select a destination that is matching the source of the IUC information MAC CE considered when selecting the SL grant. 
3. Conclusion

In this contribution, we focused on the open issues for inter-UE coordination in mode 2, and following observations and proposals are concluded as following:  
Proposal 1: sensing operation when considering IUC information and destination selection during LCP needs to be synchronized.

Proposal 2: When using IUC information during selection of SL grant, UE shall select a destination that is matching the source of the IUC information MAC CE considered when selecting the SL grant.
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5. Annex
TP for TS38.321

5.22.1.4
Multiplexing and assembly

5.22.1.4.0
General

For PDU(s) associated with one SCI, MAC shall consider only logical channels with the same Source Layer-2 ID-Destination Layer-2 ID pair for one of unicast, groupcast and broadcast which is associated with the pair. Multiple transmissions for different Sidelink processes are allowed to be independently performed in different PSSCH durations.

NOTE:
Sidelink data for discovery and sidelink data for non-discovery transmitted by a UE cannot be multiplexed into the same TB because they are always associated with different destination L2 IDs (see TS 23.304 [26]).

5.22.1.4.1
Logical channel prioritization

5.22.1.4.1.1
General

The sidelink Logical Channel Prioritization procedure is applied whenever a new transmission is performed.

RRC controls the scheduling of sidelink data by signalling for each logical channel:

-
sl-Priority where an increasing priority value indicates a lower priority level;

-
sl-PrioritisedBitRate which sets the sidelink Prioritized Bit Rate (sPBR);

-
sl-BucketSizeDuration which sets the sidelink Bucket Size Duration (sBSD).

RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:

-
sl-configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for sidelink transmission;

-
sl-AllowedCG-List which sets the allowed configured grant(s) for sidelink transmission;

-
sl-HARQ-FeedbackEnabled which sets whether the logical channel is allowed to be multiplexed with logical channel(s) with sl-HARQ-FeedbackEnabled set to enabled or disabled.
The following UE variable is used for the Logical channel prioritization procedure:

-
SBj which is maintained for each logical channel j.

The MAC entity shall initialize SBj of the logical channel to zero when the logical channel is established.

For each logical channel j, the MAC entity shall:

1>
increment SBj by the product sPBR × T before every instance of the LCP procedure, where T is the time elapsed since SBj was last incremented;

1>
if the value of SBj is greater than the sidelink bucket size (i.e. sPBR × sBSD):

2>
set SBj to the sidelink bucket size.

NOTE:
The exact moment(s) when the UE updates SBj between LCP procedures is up to UE implementation, as long as SBj is up to date at the time when a grant is processed by LCP.

5.22.1.4.1.2
Selection of logical channels
The MAC entity shall for each SCI corresponding to a new transmission:

1>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:

2>
if the new transmission is associated to a sidelink grant in sl-DiscTxPoolSelected or sl-DiscTxPoolScheduling configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon:

3>
select a Destination associated with sidelink discovery as specified in TS 23.304 [26], among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data for discovery is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant.

2>
else:

3>
select a Destination associated to one of unicast, groupcast and broadcast (excluding the Destination(s) associated with sidelink discovery as specified in TS 23.304 [26]), having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:

4>
SL data for non-discovery is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

4>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.

1>
else:

2>
select a Destination associated to one of unicast, groupcast and broadcast, that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination and that is matching the source of the IUC information MAC CE considered when selecting a sidelink grant if IUC information has been considered, and having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:

3>
SL data is available for transmission; and

3>
SBj > 0, in case there is any logical channel having SBj > 0; and
3>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

3>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

3>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.
NOTE 1:
If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority or if multiple Destinations have either the MAC CE and/or the logical channels satisfying all conditions above with the same priority as the MAC CE, which Destination is selected among them is up to UE implementation.

1>
select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination:

2>
SL data is available for transmission; and

2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and.

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

3>
if PSFCH is configured for the sidelink grant associated to the SCI:

4>
sl-HARQ-FeedbackEnabled is set to enabled, if sl-HARQ-FeedbackEnabled is set to enabled for the highest priority logical channel satisfying the above conditions; or
4>
sl-HARQ-FeedbackEnabled is set to disabled, if sl-HARQ-FeedbackEnabled is set to disabled for the highest priority logical channel satisfying the above conditions.

3>
else:

4>
sl-HARQ-FeedbackEnabled is set to disabled.

NOTE 2:
HARQ feedback enabled/disabled indicator is set to disabled for the transmission of a MAC PDU only carrying CSI reporting MAC CE or Sidelink DRX Command MAC CE or Sidelink Inter-UE Coordination Request MAC CE or Sidelink Inter-UE Coordination Information MAC CE.
Discussion on LCP impacts for Inter-UE coordination:


IUC-based resource allocation and LCP (e.g. in R2-2204968)? 


R2-2204968:


Proposal 4: Destination selection step within the LCP needs to consider the IUC information used for sensing/resource selection. For example, PHY of UE-B indicates to MAC layer, that IUC information from UE-A was taking into account during the sensing/resource selection procedure. Correspondingly MAC would set the destination to the destination ID of UE-A while performing the LCP procedure.





We can revisit it next meeting. 





[Session chair]: Does it propose a kind of LCP restriction considering IUC information (e.g. as part of destination id selection)? [Lenovo]: Could be a one way, but it’s also possible simply to have guideline (e.g. note). [OPPO, ZTE, LG, Qualcomm]: Seems the issue is valid, but not support LCP impact. It will make the current LCP procedure complicated. LCP is key aspect of QoS handling in MAC, so we should be very careful. Instead, we can reuse similar solution as what decided for SL DRX. [ZTE]: We should ask RAN1 to revert back their agreement, otherwise ok with OPPO’s suggestion. [Ericsson]: If MAC indicates IUC information for UE-A, UE-B should have data for UE-A. LCP modification may not be so complicated. [Apple]: It was discussed in [706] email discussion and no conclusion was made. The best way this meeting would be either to follow OPPO’s suggestion or to have more time. [Session chair]: It will be good to see TP/CR for proposed option to help people to see what the specification impacts.
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