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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss some left issues on SL DRX for configuration aspects.
Discussion
Tx profile related issues
The following WAs/agreements have been made in last RAN2 meeting and have been sent to SA2 
	1: 	The default SL DRX configuration for BC/GC [(including at least DRX cycle, start offset and on-duration timer)] can be used for both BC-based and UC-based DCR message.
12: For GC, we will check with SA2 whether the mapping from L2 id to TX profile is feasible in the gNB (like what we did in LTE). Working assumption: no additional RAN2 work if SA2 confirms it’s feasible.
20:	Check with SA2 whether a same L2 ID may associate with multiple Tx profiles, and thus may associate with both DRX-based Tx profile and non-DRX based Tx profile in Rel-16. Then also check with SA2 if feasible for Rel-17 SL DRX operation, L2 id is only associated with either DRX-based TX profile(s) or non-DRX based TX profile(s). DCR issue raised by ZTE can be discussed as part of LS preparation. If the question is valid to companies, we’re also adding that question otherwise we’re not adding it. Working assumption: no additional RAN2 work if SA2 confirms it’s feasible for Rel-17 SL DRX operation, L2 id is only associated with either DRX-based TX profile(s) or non-DRX based TX profile(s).


For the 1st question on the feasibility of 1:1 mapping between L2 ID and Tx profile, their answer is as follows
	[SA2 answer] SA2 would like to answer that an L2 ID may associate with both DRX-based Tx profile and non-DRX based Tx profile due to the reason as described below. 
Considering the configurations of destination Layer-2 ID for broadcast and groupcast as well as the mechanisms to determine destination Layer-2 ID for groupcast specified in TS 23.287 for V2X services and TS 23.304 for ProSe services, it is hard to limit that an L2 id is only associated with one NR Tx Profile, i.e. either DRX-based TX profile or non-DRX based TX profile. For example, two V2X service types can be mapped to an L2 ID where NR Tx Profile for one V2X service type is DRX-based TX profile while NR Tx Profile for the other V2X service type is non-DRX based TX profile.
SA2 had discussed several potential approaches to pass only one type of Tx Profile to AS layer but could not agree any solution, because those approaches require either V2X/ProSe layer to understand the Tx Profile contents, or mandating some deployment assumptions that destination Layer-2 ID(s) mapped from V2X service types associated with DRX-based NR Tx Profile do not overlap with destination Layer-2 ID(s) mapped from V2X service types associated with non-DRX based NR Tx Profile where configuring/setting the mappings from service type(s) to L2 ID(s) are not controlled by 3GPP standardization.


According to their answer, an L2 ID may associate with both DRX-based Tx profile and non-DRX based Tx profile which means the WA made in RAN2 cannot be confirmed and thus RAN2 work on defining UE behaviour when different Tx profiles are mapped to the same L2 ID is needed.
[bookmark: _Toc101810752]Drop the WA “no additional RAN2 work if SA2 confirms it’s feasible for Rel-17 SL DRX operation, L2 id is only associated with either DRX-based TX profile(s) or non-DRX based TX profile(s).” due to the SA2 LS reply.
Then, for the AS solution on the issue that both DRX-based and non-DRX based Tx profile are associated with the same L2 ID.
For Rx UE, it can only perform DRX reception for a L2 destination ID when all the Tx profiles associated with the L2 destination ID are DRX-based Tx profiles to ensure no sidelink transmission missed.
[bookmark: _Toc101810753]For groupcast and broadcast, for Rx UE, DRX is enabled for a L2 destination ID only if all the associated Tx profiles are drx-Compatible.
While for Tx UE, it needs to decide how to perform transmission for a L2 ID associated with both DRX-based and non-DRX-based Tx profile considering there may be a case that some Rx UEs are only interested in DRX-based services while some others are only interested in non-DRX-based services, i.e.,
· From Tx UE perspective, the L2 destination ID is associated with both DRX-based and non-DRX-based Tx profiles;
· But from different Rx UE perspective, the L2 destination ID may be associated with only one Tx profile, either DRX-based or non-DRX-based.
For this issue, the key point is what granularity should Tx UE apply for Tx profile differentiation. More specifically, will Tx UE perform both DTX and non-DTX based transmission for a single L2 ID due to multiple Tx profiles. 
For this issue, from AS (mainly at LCP) perspective, the granularity of Tx profile can be either per-destination or per-logical channel.
[bookmark: _Toc101810746]From AS (mainly at LCP) perspective, the granularity of Tx profile can be either per-destination or per-logical channel.
Then for these 2 approaches,
For per-destination approach, it is aligned with the current specification. Tx UE should perform DTX transmission for a L2 destination ID when at least one Tx profiles associated with the L2 destination ID is DRX-based Tx profile to secure the Rx UE(s) who is performing SL DRX can hear. The consequence is all the traffic is performed based on the DRX-restriction, i.e., cause delay to the non-DRX based traffic. But from our understanding, the delay is not a critical issue since anyway the PDB requirement can be ensured.
For per-logical channel approach, it is “somehow” considered in LTE approach, i.e., during LCP, Tx UE will consider the Tx-profile for logical channels (except the NOTE).
<firstly, for a grant, select a Tx profile based on the LCH of highest prio>
-	consider the selected transmission format to be SL-V2X-TxProfile for the highest priority of the sidelink logical channel(s) in the MAC PDU (TS 36.331 [8]);
<Secondly, during LCP, select destination based on the >
-	Step 0: Select a ProSe Destination, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission and having the same transmission format as the one selected corresponding to the ProSe Destination;
NOTE:	The sidelink logical channels belonging to the same ProSe Destination have the same transmission format.
However, for NR sidelink, before adopting this per-LCH approach, we need to confirm the assumption that there is a per-logical channel Tx profile configuration. In NR, multiple services may map to one QoS flow and multiple QoS flows may mapped to one DRB…, i.e., N-to-1 mapping between service and logical channel may lead to different Tx profiles associated to the same logical channel. So, the assumption (same Tx profile for flows in a same LCH) also has SA2 impact since the mapping between service and QoS flow is in the scope of SA2 work.
[bookmark: _Toc101810747]Although LCH is of finer granularity than destination ID, one cannot ensure the Tx profiles that associated to a single LCH would be the same, and thus coordination with SA2 would be needed.
After confirming the assumption, if RAN2 decide on the per-logical channel approach, some updates on MAC specification are needed regarding the LCP procedure, i.e., since different LCHs for a same destination may have different Tx profiles, it must consider the selected Tx profile during both destination-selection and LCH-selection step.
[bookmark: _Toc101810748]Per-LCH approach requires some updates on LCP procedure to consider Tx profile at both destination-selection step and LCH-selection step.
Therefore, according to the above analysis, the per-destination approach is preferred since it is feasible and require less specification work for both RAN2 and SA2 (especially considering according to SA2 reply in [1], they tend to avoid specification impact due to this issue).
[bookmark: _Toc101810754]For groupcast and broadcast, for Tx UE, DTX is enabled for a L2 destination ID when at least one of the associated Tx profiles is drx-Compatible.
[bookmark: _Toc101447636][bookmark: _Toc101447637]For the 2nd question on whether the mapping from L2 id to TX profile is feasible in the gNB, their answer is as follows
	[SA2 answer] First, for Broadcast, the mapping from destination Layer-2 ID to NR Tx Profile can be configured in the NG-RAN like for LTE PC5 broadcast.
For Groupcast, there is the case using the destination Layer-2 ID mapped to service (i.e. V2X service type for V2X and ProSe service for ProSe). For this case, configuring the mapping from destination Layer-2 ID to NR Tx Profile in the NG-RAN is considered feasible.
There is also the case that a destination Layer-2 ID is generated with the group identifier information provided by the application layer. In this case, configuring the mapping from destination Layer-2 ID to NR Tx Profile in the NG-RAN is considered unfeasible without additional SA2 work. 
SA2 understanding is that the decision on how the NG-RAN can know the mapping from destination Layer-2 ID to NR Tx Profile for Groupcast is within RAN2 remit and would like to request RAN2 to provide feedback to SA2 when this aspect is decided.


According to the above reply, the mapping from destination Layer-2 ID to NR Tx Profile cannot be configured in the NG-RAN for the case where the groupcast destination Layer-2 ID is generated with the group identifier information provided by the application layer, which means the RAN2 WA on “For GC, we will check with SA2 whether the mapping from L2 id to TX profile is feasible in the gNB (like what we did in LTE). Working assumption: no additional RAN2 work if SA2 confirms it’s feasible.” cannot be confirmed.
[bookmark: _Toc101810755]Drop the WA of “For GC, we will check with SA2 whether the mapping from L2 id to TX profile is feasible in the gNB (like what we did in LTE). Working assumption: no additional RAN2 work if SA2 confirms it’s feasible.” due to SA2 LS reply.
Then, regarding RAN2 work on the solution for gNB of the Tx UE to know whether SL DRX is applied for a groupcast destination L2 ID, as proposed by some companies before, UE could report Tx profile(s) associated groupcast L2 destination to gNB. 
With this solution, i.e., for groupcast, Tx UE reports Tx profiles to gNB in mode 1, it can be further discussed whether to limit it to when L2 ID is generated with the group ID provided by the application layer or also in the other cases. For this issue, since AS layer cannot differentiate how the L2 destination ID is generated, i.e., whether based on service or group identifier information from application layer, so Tx UE should report Tx profile to gNB for all groupcast transmissions.
[bookmark: _Toc101428343][bookmark: _Toc101434109][bookmark: _Toc101810756][bookmark: _Toc101428344][bookmark: _Toc101434110][bookmark: _Toc101447614][bookmark: _Toc101428345][bookmark: _Toc101434111][bookmark: _Toc101447615][bookmark: _Toc101428346][bookmark: _Toc101434112][bookmark: _Toc101447616]For all the groupcast transmissions, Tx UE reports per-destination Tx profile to gNB in mode 1.
RTT timer value
Regarding RTT timer, there is one FFS point as follows
	Recommendation 2.3.1-3a [15/17]: For resource pool without PSFCH, if SCI does not indicate re-transmission resource, allow sl-drx-HARQ-RTT-Timer timer length configuration different from the value for resource pool with PSFCH. The value of the RTT timer length (fixed to be zero, or allow non-zero value configuration as well) is FFS.


Together with the Editor’s Note in RRC running CR on how to capture the RTT timer value
	Editor’s Note 3: FFS on whether the “RTT-Timer2” for UC/GC is needed, as “The value of the RTT timer length (fixed to be zero, or allow non-zero value configuration as well) is FFS” and how MAC spec can capture it.


For these 2 FFS points on the RTT timer value in different cases, besides the above agreement on different sl-drx-HARQ-RTT-Timer timer length configuration for resource pool with and without PSFCH, we had the following conclusion in RAN2 on different RTT values for HARQ enabled and disabled cases
	HARQ RTT is supported for both HARQ enabled and HARQ disabled cases by allowing HARQ RTT timer to be set to different values.  FFS on the specific values that can be used for HARQ disabled case.


I.e., there will be always 2 different RTT timer values for HARQ enabled and HARQ disabled case. 
[bookmark: _Toc101810749]RAN2 already agreed RTT timer values for FB enabled and disabled case are different.
On top of that, for HARQ disabled case, there is further differentiation of resource pool with PSFCH and resource pool without PSFCH cases, for which we have decided the RTT timer length should also be different. In summary, in case RTT timer cannot be derived from SCI information, there should be 3 different RTT timer values
· RTT-timer value1 for HARQ enabled case;
· RTT-timer value2 for HARQ disabled and resource pool with PSFCH case;
· RTT-timer value3 for HARQ disabled and resource pool without PSFCH case;
[bookmark: _Toc101810750]According to RAN2 agreement, there should be 3 different RTT timer values configured for the case where RTT timer cannot be derived from SCI information.
Therefore, RTT-Timer2 is needed anyway, and the FFS “FFS on whether the “RTT-Timer2” for UC/GC is needed, as “The value of the RTT timer length (fixed to be zero, or allow non-zero value configuration as well) is FFS” can be removed
[bookmark: _Toc101810757]Remove the EN in 38.331 “FFS on whether the “RTT-Timer2” for UC/GC is needed, as “The value of the RTT timer length (fixed to be zero, or allow non-zero value configuration as well) is FFS” and how MAC spec can capture it”.
[bookmark: _Toc101810758]Confirm a first RTT timer length is needed for resource pool with PSFCH, and if feedback is enabled.
[bookmark: _Toc101810759]Confirm a second RTT timer length is needed for resource pool without PSFCH.
[bookmark: _Toc101447643][bookmark: _Toc101470707][bookmark: _Toc101470708][bookmark: _Toc101810760]Add a third RTT timer length into the CR for resource pool with PSFCH, and if feedback is disabled.
gNB capability
In last RAN2 meeting, we have discussed the gNB capability issue and the following Recommendation is skipped
	Recommendation 2.1.2-2e [?/15]: RAN2 further discuss how to handle the SL-DRX configuration if gNB is incapable of SL-DRX while the Tx-UE is in mode-1.


The key point of this issue is gNB doesn’t support SL DRX while the UEs does. Which lead to the following further issues:
· how to ensure the alignment between Tx and Rx UE on how to set SL DRX parameters; 
· how to handle the DRX configuration issue when some gNB does and some gNB doesn’t support SL DRX;
For the first issue, according to legacy principle, we rely on NW implementation to handle the alignment of SL configuration (i.e., like the alignment of sidelink resource pool), i.e., the assumption is from UE perspective, it doesn’t need to worried about the configuration alignment. By following the above legacy principle, UE can rely on network to achieve the alignment of DRX configuration’s existence for both in-coverage/out-of-coverage/partial-coverage cases.
Then for the second issue, it should follow the same spirit as for the first issue - we have agreed UE can be aware of whether gNB supports DRX according to the SL DRX configuration’s existence in SIB12. So, if it happens, it means a UE-A in cell-A which is DRX capable cannot communicate with UE-B in cell-B which is DRX incapable.
[bookmark: _Toc101810751]According to the legacy principle, the alignment of SL DRX configuration across the network is secured by network implementation, i.e., either all gNBs are DRX capable or all gNBs are DRX incapable.
Therefore, following the legacy principle on SL configuration, when there is no SL DRX configuration in SIB12, UE should not perform the communication associated with DRX-based Tx profile, i.e., UE should disable transmission / reception of service-type associated with drx-Compatible Tx profile if there is no related configuration in SIB12 or pre-configuration.
Which means that the issue of DRX-based UC/GC/BC should not be initiated in a network including gNB which is DRX incapable.
[bookmark: _Toc101810761]UE not initiate transmission / reception SL UC/GC/BC communication for service-type associated with drx-Compatible Tx profile when there is no sl-DRX-ConfigCommon-GC-BC in SIB12 / pre-configuration.
Conclusion
We have the following observations:
Observation 1	From AS (mainly at LCP) perspective, the granularity of Tx profile can be either per-destination or per-logical channel.
Observation 2	Although LCH is of finer granularity than destination ID, one cannot ensure the Tx profiles that associated to a single LCH would be the same, and thus coordination with SA2 would be needed.
Observation 3	Per-LCH approach requires some updates on LCP procedure to consider Tx profile at both destination-selection step and LCH-selection step.
Observation 4	RAN2 already agreed RTT timer values for FB enabled and disabled case are different.
Observation 5	According to RAN2 agreement, there should be 3 different RTT timer values configured for the case where RTT timer cannot be derived from SCI information.
Observation 6	According to the legacy principle, the alignment of SL DRX configuration across the network is secured by network implementation, i.e., either all gNBs are DRX capable or all gNBs are DRX incapable.

We have the following proposals:
Proposal 1	Drop the WA “no additional RAN2 work if SA2 confirms it’s feasible for Rel-17 SL DRX operation, L2 id is only associated with either DRX-based TX profile(s) or non-DRX based TX profile(s).” due to the SA2 LS reply.
Proposal 2	For groupcast and broadcast, for Rx UE, DRX is enabled for a L2 destination ID only if all the associated Tx profiles are drx-Compatible.
Proposal 3	For groupcast and broadcast, for Tx UE, DTX is enabled for a L2 destination ID when at least one of the associated Tx profiles is drx-Compatible.
Proposal 4	Drop the WA of “For GC, we will check with SA2 whether the mapping from L2 id to TX profile is feasible in the gNB (like what we did in LTE). Working assumption: no additional RAN2 work if SA2 confirms it’s feasible.” due to SA2 LS reply.
Proposal 5	For all the groupcast transmissions, Tx UE reports per-destination Tx profile to gNB in mode 1.
Proposal 6	Remove the EN in 38.331 “FFS on whether the “RTT-Timer2” for UC/GC is needed, as “The value of the RTT timer length (fixed to be zero, or allow non-zero value configuration as well) is FFS” and how MAC spec can capture it”.
Proposal 7	Confirm a first RTT timer length is needed for resource pool with PSFCH, and if feedback is enabled.
Proposal 8	Confirm a second RTT timer length is needed for resource pool without PSFCH.
Proposal 9	Add a third RTT timer length into the CR for resource pool with PSFCH, and if feedback is disabled.
Proposal 10	UE not initiate transmission / reception SL UC/GC/BC communication for service-type associated with drx-Compatible Tx profile when there is no sl-DRX-ConfigCommon-GC-BC in SIB12 / pre-configuration.
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