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1. Introduction
This contribution is a summary of the following email discussion which was triggered at RAN2#114-e.
· [POST114-e][704][V2X/SL] How to make sure Rel-16 UEs not supporting SL DRX are not involved in SL communication in DRX manner (Sharp)

Scope: Discuss possible options (e.g. based on SL UE capability information via PC5-RRC, TX profile information, or resource pool separation, etc.) (including pros, cons and preference) and decide the most agreeable one. Good to have two sub-deadlines. First one is to collect companies’ options, and the second one is for the discussion and decision.


Intended outcome: Discussion summary

Deadline: Long email discussion 

This email discussion is organized into two phases.

Phase 1 is intended to identify use cases and corresponding open issues relevant to this email discussion, and collect companies’ views on potential solutions for the identified open issues (if any). The deadline is Friday July 2nd, 09:00 UTC.
Phase 2 is intended to consolidate and further discuss potential solutions (if any), and strive to identify an agreeable way forward. The deadline is Friday August 6th, 09:00 UTC.
2. Discussion
2.1. Summary of proposals in contributions

Contributions [2], [3], [4] and [5] highlighted the backward compatibility issue of SL DRX in scenarios with a mix of Rel-17 UE(s) and Rel-16 UE(s).
Contribution [2] mentioned the following potential solutions:
· S1: SL DRX is disabled or deactivated by a Rel-17 UE for all “Rel-16 compatible services”.

· S2: SL DRX is dynamically activated/deactivated by a Rel-17 UE. For example, this can be done by a Rel-17 UE upon detection of “presence of Rel-16 UEs which may be acting as a transmitter for a service”, or “traffic pattern of Rel-16 UEs”, or “resource reservation of Rel-16 UEs”.

· S3: In mode 1 resource allocation, gNB allocates resources for a Rel-16 UE according to SL DRX pattern of Rel-17 UEs.

· S4: A Rel-17 UE adjusts SL DRX (pattern) based on the resource reservation or traffic pattern of Rel-16 UEs.

· S5: UE implementation. For example, Rel-17 UEs can disable or deactivate SL DRX at least when they “expect to receive SL broadcast/groupcast messages from Rel-16 UEs in proximity”.

Contribution [3] mentioned the following potential solution:

· S6: For SL groupcast and broadcast, introduce Tx profile for Rel-17, at least to differentiate traffic targeting at DRX-capable (Rel-17-only) and DRX-incapable (Rel-16 or Rel-17) UE.

Contribution [4] mentioned the following potential solution:

· S7: Resource pool separation. For example, SL DRX related RX-side and TX-side operations are only applied in a subset of RX pools and corresponding TX pools, respectively, and those TX pools are not configured for Rel-16 UEs.
Rapporteur would like to encourage companies especially the proponents of the above (and other, if any) potential solutions to comment during Phase 1, in section 2.4 of this document, on how such solutions work for the use cases identified in section 2.2.2 and/or how to resolve the open issues identified therefrom.
2.2. Identification of use cases
2.2.1. General

For the purpose of this email discussion, it is assumed that the SL DRX feature is enabled in the SL carrier/BWP. In other words, cases in which the SL DRX feature is disabled in the SL carrier/BWP is considered irrelevant.
Unless otherwise stated, “Rel-17 UE” refers to a Rel-17 UE in which SL DRX is activated, and “Rel-16 UE” refers to any Rel-16 UE (which certainly does not support SL DRX). “SL DRX is deactivated” is used to describe either a Rel-17 UE which deactivates/disables SL DRX or a Rel-16 UE.

It is assumed that from TX UE perspective, “activating SL DRX” corresponds to performing some SL DRX related TX-side operations (e.g. resource selection taking RX UE’s active time into account). Details of such operations are considered outside the scope of this email discussion. 
It is assumed that from RX UE perspective, “activating SL DRX” corresponds to performing some SL DRX related RX-side operations (e.g. monitoring of SCI in SL DRX active time). Details of such operations are considered outside the scope of this email discussion.
2.2.2. List of use cases

For a given SL transmission (or each of a number of SL transmissions corresponding to a same Destination Layer-2 ID for broadcast/groupcast or a pair of Source Layer-2 ID and Destination Layer-2 ID for unicast), Rapporteur’s understanding is that there is no backward compatibility issue when both TX UE and RX UE(s) are Rel-16 UEs or when both TX UE and RX UE(s) are Rel-17 UEs. However, the latter may become relevant in case a Rel-17 UE cannot distinguish such cases from some other cases, for example, in case a Rel-17 TX UE cannot tell whether RX UE is a Rel-17 UE or a Rel-16 UE.

For analysis of potential backward compatibility issue for SL DRX, the following use cases are identified.
Table 1 Use cases
	Case
	Cast type
	TX UE
	RX UE(s)

	1
	unicast
	Rel-16
	Rel-17

	2
	unicast
	Rel-17
	Rel-16

	3
	unicast
	Rel-17
	Rel-17

	4
	groupcast
	Rel-16
	Rel-16 + Rel-17

	5
	groupcast
	Rel-16
	Rel-17

	6
	groupcast
	Rel-17
	Rel-16

	7
	groupcast
	Rel-17
	Rel-16 + Rel-17

	8
	groupcast
	Rel-17
	Rel-17

	9
	broadcast
	Rel-16
	Rel-16 + Rel-17

	10
	broadcast
	Rel-16
	Rel-17

	11
	broadcast
	Rel-17
	Rel-16

	12
	broadcast
	Rel-17
	Rel-16 + Rel-17

	13
	broadcast
	Rel-17
	Rel-17


Do you find other use cases not covered by Table 1, or do you have any suggestion on Table 1? If yes, please specify. Otherwise there is no need to answer this question.
	Company
	Response
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.3. Identification of open issues

This section is intended to identify a list of open issues in terms of backward compatibility when the SL DRX feature is introduced in Rel-17.
2.3.1. General

As hinted in contributions [2], [3], [4] and [5], backward compatibility issues arise when there is a misalignment on possible SL transmission occasions between TX UE and RX UE(s), e.g. when SL transmission occasions selected by TX UE fall into inactive time of RX UE.
2.3.2. Rel-17 TX UE

For a Rel-17 TX UE, ideally SL DRX should be activated when (and only when) it is also activated in RX UE(s). If TX UE is capable of identifying whether RX UE(s) is a Rel-16 UE(s), it seems beneficial for TX UE to be also capable of deactivating SL DRX for corresponding SL transmissions, even if TX UE is (pre-) configured to activate SL DRX. 
· For unicast, this functionality seems desirable and already possible to support according to previous RAN2 agreements, even for cases where backward compatibility is not a concern, e.g. failure in coordination of SL DRX between a Rel-17 TX UE and a Rel-17 RX UE (i.e. Case 3).
· For groupcast and broadcast, the motivation to support this functionality is unclear to Rapporteur, though, especially considering that, even if SL DRX is activated in TX UE and deactivated in RX UE(s), there seems no issue for RX UE(s), since RX UE(s) is always “active” in this case, with no risk of missing any SL transmission from TX UE due to SL DRX. On the other hand, it may be argued that there are some impacts to TX UE, which needs to “unnecessarily” perform SL DRX related TX-side operations (e.g. imposing restrictions in resource selection).
In order to enable deactivation of SL DRX for certain SL transmissions, it seems TX UE has to be capable of identifying whether there is any Rel-16 RX UE(s), specifically, whether TX UE can distinguish among
· Case 2 and Case 3 for unicast.
· This seems to be already possible, e.g. by exchange of Sidelink UE Capability information, or by exchange of “signaling-1 (RX->TX)” or “signaling-2 (RX->TX)” as previously agreed in RAN2.)
· Case 6, Case 7 and Case 8 for groupcast.
· For groupcast where TX UE is unaware of RX UEs in the group (e.g. “Application Layer connection-less group” as defined in TS 23.287), it seems impossible to support distinguishing among these cases.

· For groupcast where TX UE is aware of all RX UEs in the group (e.g. “Application Layer managed group” as defined in TS 23.287), it may be possible for a Rel-17 TX UE to exchange capability related information with each RX UE in separate unicast links, and consequently distinguish among Case 6, Case 7 and Case 8, although this does not come with a trivial cost (in terms of both time and frequency resources, and delay), at least when the number of RX UEs in the group is large.
· Case 11, Case 12 and Case 13 for broadcast.
· It seems impossible to support distinguishing among these cases.
Do you think the following should be added to the list of open issues?

· Issue 1: Whether a Rel-17 TX UE which is (pre-) configured to activate SL DRX can deactivate SL DRX for some of its SL transmissions.

	Company
	Response
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Do you think the following should be added to the list of open issues?

· Issue 2: Impacts to a Rel-17 TX UE which activates SL DRX while RX UE deactivates SL DRX.

	Company
	Response
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.3.3. Rel-17 RX UE(s)

For a Rel-17 RX UE(s), SL DRX should be activated when (and only when) it is also activated in TX UE. Otherwise (i.e. SL DRX is activated in RX UE(s) and deactivated in TX UE), RX UE would miss SL transmissions from TX UE during SL DRX inactive time.
For unicast (i.e. Case 1 and Case 3), the functionality of deactivating SL DRX for a unicast link seems already possible to support according to previous RAN2 agreements. Rapporteur observes, though, that deactivating SL DRX for a unicast link may bring some impacts to a Rel-17 RX UE. For example, as shown in Figure 1 below, assuming UE-A is a Rel-17 RX UE and UE-D is a Rel-16 TX UE, if UE-A deactivates SL DRX for the unicast link from UE-D to UE-A, it has to always keep “active” for reception of SL transmissions from UE-D, and this may effectively eliminate any “inactive” time (and corresponding power saving gains) obtained from activating SL DRX for other SL unicast/groupcast/broadcast receptions in UE-A.
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Figure 1 Active time in a RX UE in case SL DRX is deactivated for one of the unicast links

For groupcast and broadcast, at least for semi-statically (pre-) configured activation/deactivation of SL DRX, the cases of Rel-16 TX UE (i.e. Case 4 and Case 5 for groupcast, and Case 9 and Case 10 for broadcast) may become an issue for Rel-17 RX UE(s). And even in some groupcast cases SL DRX can be deactivated upon identification of TX UE being a Rel-16 UE, same impacts as shown in Figure 1 arise.
In summary, the main backward compatibility issues seem to be, for a Rel-17 RX UE,

· B1: If TX UE is a Rel-16 UE, SL transmissions may be performed during RX UE’s inactive time and RX UE may miss such SL transmissions.

· B2: The overall inactive time may vanish if SL DRX is deactivated for SL receptions corresponding to one (or more) unicast link or Destination Layer-2 ID (for groupcast/broadcast) while it is activated for other SL receptions. This can be viewed as a side effect if some certain measures are taken to resolve B1.
For B1, as hinted in [2], if a service can be categorized as being “Rel-16 compatible/incompatible”, then for a Rel-16 compatible service and the Destination Layer-2 ID to which it is mapped, SL DRX will never be configured to activate, avoiding mismatch of SL DRX activation/deactivation in TX UE and RX UE(s). However, it is unsure yet what the impact would be to the definition of a “service” which is out of RAN2’s scope, and whether it is intended that Rel-16 UEs are always excluded from SL communications for “Rel-16 incompatible” services. Maybe more details can be provided during the discussion.
Do you think the following should be added to the list of open issues?

· Issue 3: Whether a service can be configured as being “Rel-16 compatible/incompatible”.
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From a more general perspective, dimensions related to B1 may include: whether a Rel-17 RX UE can be aware of the problematic situation (i.e. TX UE is a Rel-16 UE), and what operation(s) the Rel-17 RX UE may take to resolve any potential problems arising from such situation.
Do you think the following should be added to the list of open issues?

· Issue 4: Whether a Rel-17 RX UE can be aware of TX UE being a Rel-16 UE or not for determining whether to perform SL DRX related operations for corresponding SL receptions.
	Company
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	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Do you think the following should be added to the list of open issues?

· Issue 5: What operation(s) a Rel-17 RX UE can perform to avoid missing SL transmissions from a Rel-16 UE during SL DRX inactive time.

· Granularity of such operation(s), e.g. per service, or per QoS profile, or per TX profile, or per unicast link, or per Destination Layer-2 ID, or per resource pool, or per SL BWP, or per SL carrier, etc.

· Whether such operation(s) can be done semi-statically or dynamically.

· Whether such operation(s) depends on being aware of TX UE being Rel-16 UE or not.

· Impacts due to such operation(s), if any.
	Company
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	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Do you identify any other open issue(s) not covered above? If your answer is yes, please specify what the issue is. Otherwise there is no need to answer this question.

	Company
	Response
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.4. Potential solutions
2.4.1. For Phase 1 discussion
In order to facilitate discussion of potential solutions in Phase 2, it would be beneficial to collect views on potential solutions with regard to the list of use cases / open issues, already in Phase 1.

In case you would like to propose a solution for resolving issues related to this email discussion, please describe the solution with sufficient details (including pros and cons, if possible) below. You are also encouraged to provide comments in case you believe no particular specification work is necessary (e.g. there may be some backward compatibility issues with the introduction of SL DRX but it can be resolved with gNB and/or UE implementations).
	Company
	Comments

	
	

	
	

	
	

	
	

	
	


2.4.2. For Phase 2 discussion
[TO BE ADDED]
3. Summary and Conclusion
[TO BE ADDED]
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