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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/deactivating 
 


SL DRX” corresponds to performing some SL DRX related TX-side operations (e.g. resource selection taking RX UE’s active time into account) or not. Details of such operations are considered outside the scope of this email discussion. 
It is assumed that from RX UE perspective, “activating/deactivating 

SL DRX” corresponds to performing some SL DRX related RX-side operations (e.g. monitoring of SCI in SL DRX active time) or not. 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

	OPPO
	
	For unicast, we assume the reason for not listing R16 as Tx and R16 as Rx is that there is no much work to do on this case – if that is the reason, we are fine.

For groupcast and broadcast, it is not clear to us that why case-5/6/8 (or 10/11/13) is needed even though case-4/7 (or 9/12) is already listed – to us, case-4/7 (or 9/12) has already covered the case that when Tx UE is R16 or R17 UE, it may not know the release of the Rx UEs in the proximity.

	Xiaomi
	
	If both TX and RX are R17 UEs, there seems to be no backward compatibility issue.

In unicast, the sidelink DRX should be negotiated between peer UEs. Sidelink DRX would not be applied if either TX or RX is R16 UE.

Therefore,  case 1, 2, 3, 8, 13 should be removed.

	vivo
	
	The Table 1 has covered all the cases but as OPPO mentioned, some of the cases may not need separate analysis. E.g. case 5 may be covered by case 4. But we may not need to spend time on this table to conclude which cases should be included/excluded, but just go to the questions below to see in which scenarios we need solutions.
As for e.g. whether a Rel-17 TX UE can tell whether RX UE is a Rel-17 UE or a Rel-16 UE, we understand at least in unicast, the existing Sidelink UE capability transfer procedure can already support exchanging the release number of the peer UE e.g., use one spare value of the accessStratumReleaseSidelink field to indicate rel17.
UECapabilityInformationSidelink-IEs-r16 ::= SEQUENCE {
    accessStratumReleaseSidelink-r16            AccessStratumReleaseSidelink-r16,
    pdcp-ParametersSidelink-r16                 PDCP-ParametersSidelink-r16                                             OPTIONAL,
    rlc-ParametersSidelink-r16                  RLC-ParametersSidelink-r16                                              OPTIONAL,
    supportedBandCombinationListSidelinkNR-r16  BandCombinationListSidelinkNR-r16                                       OPTIONAL,
    supportedBandListSidelink-r16               SEQUENCE (SIZE (1..maxBands)) OF BandSidelinkPC5-r16                    OPTIONAL,
    appliedFreqBandListFilter-r16               FreqBandList                                                            OPTIONAL,
    lateNonCriticalExtension                    OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                        SEQUENCE{}                                                              OPTIONAL
}
AccessStratumReleaseSidelink-r16 ::= ENUMERATED { rel16, spare7, spare6, spare5, spare4, spare3, spare2, spare1, ... }


	Nokia
	
	Case 3,8 and 13 seem not be relevant for discussion on backward compatibility issues.

	
	
	


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

	OPPO
	Question rewording suggestion
	“(pre-)configured to activate SL DRX” is not clear to us since we are not sure whether there is a need for such “SL-DRX activation configuration”, suggest to reword the Q in a more general way as follows:

Issue 1: Whether a Rel-17 TX UE which is (pre-) configured to activate provided with SL DRX configuration can deactivate SL DRX for some of its SL transmissions.
(Although “DRX deactivation” is not a rigorous way to describe it, if intentionally it is clear to companies, we are fine to use it, if some clarification as suggested above can be added in the context)

	Xiaomi
	Yes with comments
	The question is a bit confusing. SL DRX activation/deactivation is performed by RX UE. I understand the intention of the question is to not consider RX UE’s active time during SL transmission, since we have agreed LCP enhancement to consider RX UE’s active time. If so, I suggest following wording,

Issue 1: Whether a Rel-17 TX UE which is provided with SL DRX configuration can deactivate the LCP enhancement of considering RX UE’s active time for some of its SL transmissions.

Generally, we think it’s beneficial to simplify TX UE’s behavior in some cases. 

	Sharp
	Yes with comments
	We are fine with OPPO’s suggestion. Regarding Xiaomi’s suggestion, in the same RAN2 agreement that Xiaomi referred to, there is also an FFS, i.e. “FFS on the resource (re)selection enhancements (e.g. limiting the resources to the active time for peer UE)”, so it might be better to use another term to describe TX UE “deactivating SL DRX”. We are open to whichever term is used, as long as it is clear that it is only for the purpose of this email discussion. In fact, in section 2.2.1 of this document, Rapporteur has clarified intention of the term, so if there is a different preference by the group, the change should be first reflected there.

	Ericsson
	comments
	
The wording is quite confusing. The wording assumes that the UE is already provided with SL DRX. but we should go one step back and study “Whether and how a Rel-17 UE can be configured with SL DRX if it is not compatible wit all of its SL tranmsissions”. Therefore, we have the following rewording suggestion
Issue 1: Whether a Rel-17 TX UE can be configured/preconfigured with SL DRX for some of its SL transmissions.


	vivo
	Yes
	We agree with OPPO’s suggestion as well. For Xiaomi’s suggestion, as in section 2.2.1 we already have the definition (e.g. resource selection taking RX UE’s active time into account), it seems no need to explicitly mention LCP.
For Ericsson’s suggestion, we are fine with current definition but in order to solve their concern the definition in 2.2.1 may be changed as follows:

It is assumed that from TX UE perspective, “activating/deactivating  SL DRX” corresponds to performing some SL DRX related TX-side operations (e.g. resource selection taking RX UE’s active time into account) or not (resource selection DOES NOT taking RX UE’s active time into account, or DOES NOT have any SL DRX configuration). Details of such operations are considered outside the scope of this email discussion. 



	Nokia
	comments
	Agree with Oppo & Ericsson that the wording of Q2 is not clear to us. Furthermore we think that in the provided rewording proposals the phrase “for some of its SL transmissions” is not accurate and should be refined to “for SL transmissions to non SL-DRX compatible destinations”.

	NEC
	Yes with comments
	For the unicast SL communication, when Rx UE activates/deactivates SL DRX, Tx UE should follow Rx UE’s operation to pursue a better QoS or service quality. Therefore, upon receiving notification of Rx UE SL DRX activation/deactivation, it is reasonable for a Rel-17 Tx UE to activate/deactivate the related SL DRX operation. BTW, regarding the wording, “DRX suspend/resume” might be more appropriate than “DRX deactivation/activation” for those SL DRX operations which have been activated once by Tx and Rx UEs.

	
	
	


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

	OPPO
	Question rewording suggestion
	The Q is to ask “Impact”, it is fine but may be too broad, it is suggest to have a more concrete Q as follows (we leave it to rapp to either replace the current Issue-2, or to add one additional Q as follows).

How for a Rel-17 Tx UE to decide whether to activate or deactivate SL DRX for a SL transmission?

	Xiaomi
	Yes
	We need to investigate the impact.

	Sharp
	Yes
	Although in our view the only relevant “impact” is activation/deactivation of SL DRX (as OPPO indicated), we are fine with the current wording, in order to accommodate other potential impacts as the discussion is moved forward.

	Ericsson
	No
	See our comments for Q2. If there is compatibility issue for SL DRX, the best option/the only reasonable option is to not configure SL DRX, therefore, the issue/impact can be avoided. In our views, we proposed issue 1 is sufficient. The issue 2 is not needed.

	vivo
	Yes
	The main impact is how the TX UE can decide whether to activate or deactivate SL DRX, as OPPO mentioned, and also if the TX decide to go either way, what is the concrete behavior (e.g. we may not simply say ‘TX UE deactivate SL DRX’)

	Nokia
	No
	We have same understanding as Ericsson and understand the question in the following way: The (Rel-17) RX-UE is not configured with SL-DRX while the (Rel-17) TX-UE is configured with SL-DRX. As RAN2 has agreed that the RX-UE will report its SL-DRX configuration to the TX-UE there should be no impact.

	NEC
	Yes
	Similar to OPPO and Sharp, we think the impact to a Rel-17 Tx UE is how to align with Rx UE’s DRX activation/deactivation status change. 

	
	
	


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”.

	Company
	Response
	Comments

	OPPO
	Question rewording suggestion
	This Q worth some further differentiation on cast-types, since clearly, for unicast, it is easier for Tx and Rx UE to know the release of peer UE, so from OPPO perspective, there is less need for it, which however is not feasible for group-/broad-cast, so is the main uncertainty here.

The other point is that “Rel-16 compatible/incompatible” is not a sustainable way, since the method should be future proof considering Rel-17/18/19.., i.e., although intentionally the same, some rewording is needed to highlight the sustainability
Issue 3: Whether a service can be configured as being “Rel-16 compatible, Rel-17 compatible but is Rel16 incompatible”, for unicast, groupcast and broadcast respectively.

	Xiaomi
	Yes
	This may be the key information to resolve this issue, especially for groupcast/broadcast. However, this is out of RAN2 scope. Input from other groups may be helpful.

	Sharp
	See comments
	We do not object to discussing this aspect further, although we are not convinced that tying SL DRX as an AS layer feature to an upper layer service is the correct direction to go. In general, all “services” especially those using broadcast and connection-less groupcast should be supported by a Rel-16 UE (in terms of SL communications among Rel-16 UEs and UEs supporting a future release), unless e.g. the QoS requirement associated with a service defined in a future release cannot be satisfied by only utilizing Rel-16 AS features (e.g. data rate requirement can only be supported by multiple SL carriers which is not supported by a Rel-16 UE).
Questions for proponents of such a proposal: 1). So all services supported in Rel-16 are “Rel-16 compatible”, for which SL DRX can never be activated? 2). And all “Rel-16 incompatible” services can never be used by a Rel-16 UE? Any concrete example of a “Rel-16 incompatible” service?

	Ericsson
	Yes with comments
	We think we shall go even one step further and go in the direction of:

“Whether service X can be transmitted using feature Y”. For example:

· Service 1 transmitted using Rel-16 features.

· Service 2 transmitted using Rel-16 features and can be configured with SL DRX.

· etc.


	vivo
	See comments
	Even if this issue needs to be studied, SA2 input is necessary. We think this question needs to be first confirmed by SA2.

	Nokia
	Yes with comments
	We support to have a discussion on this issue, however as already noted by other companies the wording “Rel-xx compatible” is not accurate. We see some benefits with Ericsson’s proposal to explicitly state the needed features associated to certain (sidelink) service. RAN2 may discuss whether the some entries in sidelink FG (feature group) would be beneficial and future proof.   

	NEC
	See comments
	For groupcast and broadcast services, it might be worth discussing more. However, considering it is out of RAN2 scope, we are not sure how to move it forward. 

	
	
	


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
	Response
	Comments

	OPPO
	
	Although we do not think this is the right direction to solve this issue, consider the Q5 is to ask to add this issue into open issue list, we are open to it.

	Xiaomi
	Yes
	This is another alternative. However, we understand this may be out of RAN2 scope. Input from other groups may be helpful.

	Sharp
	Yes with comments.
	We are fine to discuss this aspect further, although we prefer a unified solution where activation/deactivation of SL DRX at RX UE does not rely on RX UE “detecting” whether TX UE is a Rel-16 UE or not, in one way or another. As pointed out by Rapporteur, such a “detection” is not always feasible.

	Ericsson
	Yes with comments
	For groupcast and broadcast, the RX UE needs to be aware of the release or features of the TX UE. This can be achieved on using the concept of Tx profile, which is already existing. The RX UE needs to know the TX profile of the service types that it is interested in.

For unicast, using the same solution (as for GC/BC) is desirable, but it is ok to have further discussion on whether/how to use PC5-RRC signalling (e.g., capability signalling) on top of the concept of TX profile.

	vivo
	Yes with comments
	We are ok to discussed this issue but we understand for connection less based groupcast and broadcast, such UE identification method may not be realistic for all surrounding UEs.
For unicast, as we mentioned in Q1, existing PC5-RRC capability exchange can work.

	Nokia
	No with comments
	We would like to understand the intention of the question. If the RX-UE is Rel-17 (supports SL-DRX) and the TX-UE is Rel-16 (no SL-DRX support) there is no issue, as long as the TX-UE is capable to understand the reported SL-DRX configuration of the RX-UE and/or correspondingly adapts the sidelink transmission(s) with the sl-drxOnDuration of the RX-UE. HARQ feedback to the TX-UE and even bidirectional communication can be send by the (Rel-17) RX-UE at any time to the TX-UE (not applying SL-DRX). So we fail to see a need, why the RX-UE should be made aware whether the TX-UE itself supports SL-DRX or not.

Does the question imply: A Rel-16 TX-UE can not adapt its sidelink transmission to a Rel-17 RX-UE active time, because the TX-UE can not interpret the sidelink assistance information sent by the RX-UE ?

	NEC
	Yes with comments
	Agree with Sharp that a unified solution to activate/deactivate Rx UE SL DRX would be preferred. Considering that Tx-UE centric method was agreed as the baseline in RAN2#114-e meeting, we think there is not a big issue at least for unicast.  

	
	
	


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
	Response
	Comments

	OPPO
	Question rewording suggestion
	The current Q sounds like a Rel-17 Rx UE should not miss any transmission from R16 Tx UE, yet that finally depends on whether the said transmission is interested from the said Rel-17 Rx UE perspective, so it is suggested to reword the Q as follows

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, if it is interested in the SL transmissions.

	Xiaomi
	Yes with comments
	RAN2 had agreed UE can skip PSCCH monitoring during inactive time. Therefore ‘during SL DRX inactive time’ should be removed, otherwise DRX definition would be changed.

· 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.



	Sharp
	Yes with comments
	Agree with OPPO and Xiaomi on their observation of potential ambiguity in interpreting the main bullet of the issue. Maybe the following can help:

· Issue 5: For What operation(s) a Rel-17 RX UE activating SL DRX for reception of SL transmissions from a TX UE, what operation(s) the RX UE can perform to avoid missing some of the SL transmissions from due to the TX UE being a Rel-16 UE during SL DRX inactive time.

	Ericsson
	No with comments
	In our views, the UE shall avoid configuring SL DRX in this case. If so, there will be no SL DRX configuration provided to the UE.

	vivo
	Yes
	We understand issue 5 is the main issue that needs to be discussed in order not to make packet loss happen. For the form of the question, no strong view, suggestion from Sharp is OK.

	Nokia
	No
	Please see our response for Q5

	NEC
	Yes with comments
	Agree with Xiaomi, “during SL DRX inactive time” should be removed. We are fine with the rapporteur proposal above.

	
	
	


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

	OPPO
	
	We understand the following Q is helpful:

How for a Rel-17 Rx-UE to decide whether it can activate or should deactivate SL DRX in order to receive an interested SL transmission?

	Ericsson 
	
	Agree with OPPO’s suggestion in general, however with wording suggestion
How for a Rel-17 Rx-UE to decide whether it can be configured or not configured with SL DRX in order to receive an interested SL transmission?

	
	
	

	
	
	

	
	
	


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

	OPPO
	According to the email discussion 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.
For PC5-RRC, we believe it is a useful tool for unicast.

For Tx-profile, as clarified in our paper [3], we believe TX profile is necessary anyway, as the legacy tool we adopted since LTE, in order for

· Tx UE to know whether SL DRX (and later, if any additional Rel-17 features introduced that not fully compatible with Rel-16 behavior) should be adopted for a SL transmission;

· Rx UE to know whether SL DRX can be adopted for power saving (and later, if any additional Rel-17 features introduced that not fully compatible with Rel-16 behavior) if a SL transmission is to be received.

which is more useful for G/B-cast where there is no PC5-RRC connection for capability transfer between Tx and Rx UEs.

For resource pool separation, we believe it is not useful since

· It only solves the issues that how for a Rx UE to behave (i.e., activate/deactivate SL-DRX or not) in a pool, but cannot solve the 2 issues above.

· For the issue above, the Tx profile can solve it already, and Tx profile solves it better since it allows shared pool as well which is more resource efficient.


	Xiaomi
	Resource pool segmentation alone couldn’t resolve the issue, since TX UE still need more information about whether this SL transmission is addressed to R16 or R17 UEs to select appropriate resource pool.
Information about whether R16 UE is involved with this service/group/destination is required to resolve this issue. However, the feasibility of this information may need confirmation from upper layer. Based on this information, UE can identify whether the transmission or reception with a destination address should apply sidelink DRX or not.
We understand the TX profile proposed by OPPO may not be future proof. Sidelink DRX may not be mandatory capability for UEs in future releases. For example, if TX profile is R18, it may indicate CA or packet duplication operation, while doesn’t mean sidelink DRX is applied for this transmission.

	Sharp
	Views regarding TX profile:
· First of all, maybe it is beneficial to check whether companies’ understanding is aligned on “TX profile”. In our understanding, “TX profile” for LTE V2X was introduced in Rel-15 in order to configure whether a Rel-15 UE uses a new Rel-15 transmission format (for support of 64QAM MCS table) or the transmission format specified in Rel-14. For a Rel-15 TX UE, if “TX profile” is configured as “REL15”, then the SL transmission is incompatible with Rel-14 and cannot be correctly decoded by a Rel-14 RX UE (i.e. SL communication between a Rel-15 UE and a Rel-14 UE is not possible in this case). “TX profile” is semi-statically (pre-) configured and is applied to all SL transmissions of a Rel-15 UE.
· In NR V2X, we don’t see any connection of SL DRX to transmission format, and we don’t see a motivation to define a new transmission format due to introduction of SL DRX (or even other Rel-17 features being discussed). In fact, in NR V2X, MCS table is dynamically indicated in 1st stage SCI, and a Rel-16 RX UE can discard PSSCH in case the indicated MCS table is not supported.
· Considering the above two points, we encourage proponents of “TX profile” to first clarify what “TX profile” means here (when comparing with “TX profile” in LTE V2X), and whether the intention is to configure it in the same way as in LTE V2X.
· Coming back to the backward compatibility issue, we also encourage proponents of “TX profile” to elaborate on the detailed proposal and how it works for the use cases, especially the cases of “Rel-16 TX UE vs. Rel-17 RX UEs” for broadcast (i.e. Case 9/10). In our understanding, in this case, Rel-16 TX UE will never apply any “TX profile” defined in Rel-17, i.e. no impact to Rel-16 TX UE behavior regardless of whether “TX profile” is defined in Rel-17. It is unclear how RX UE differentiate this case from “Rel-17 TX UE vs. Rel-17 RX UEs” and take different actions accordingly, by means of “TX profile” solution.
Views regarding pool separation:

First of all, regarding OPPO and Xiaomi’s comments, yes, it is also our understanding that simply configuring separate pools (e.g. respectively for Rel-16 UEs and Rel-17 UEs) does not help. That is why we propose to do a little more than that in order to resolve the backward compatibility issue. Please take a look at the figure and explanations of UE operations in our contribution to RAN2#114-e, i.e. Reference [5]. We will also elaborate more on the proposal below.
Our detailed proposal can be summarized as follows,
· A RX pool can be configured as one of the following to a Rel-17 UE,
· “SL DRX enabled”: a Rel-17 RX UE monitors slots in the RX pool only during SL DRX active time (i.e. “normal” SL DRX behavior).
· “SL DRX disabled”: a Rel-17 RX UE monitors all slots in the RX pool, even for slots falling into SL DRX inactive time (i.e. Rel-16 RX UE behavior).
· A TX pool can be configured as one of the following to a Rel-17 UE,

· “SL DRX enabled”: the TX pool is included in the set of TX pools from which a pool is chosen for resource selection, for and only for SL transmissions with SL DRX activated.
· “SL DRX disabled”: the TX pool is included in the set of TX pools from which one pool is chosen for resource selection, for and only for SL transmissions with SL DRX deactivated.
Example: suppose TX pools #1, #2 are configured as “SL DRX enabled”, and TX pools #3, #4 are configured as “SL DRX disabled”; for SL transmissions with SL DRX activated, a TX pool is chosen from set {TX pool#1, TX pool#2}, and for SL transmissions with SL DRX deactivated, a TX pool is chosen from set {TX pool#3, TX pool#4}.
With regard to applicability to use cases in Table 1, 

· The proposal is independent of cast type.

· The proposal is independent of criteria / mechanisms for activating / deactivating SL DRX in a Rel-17 UE. We assume a general case where for either a Rel-17 TX UE or a Rel-17 RX UE, for some of the SL transmissions SL DRX can be activated and for other SL transmissions SL DRX can be deactivated.
· For use cases corresponding to a Rel-17 RX UE (i.e. Case #1, #3, #4, #5, #7, #8, #9, #10, #12, and #13), for each RX pool, UE behavior is as explained in the proposal description depending on whether SL DRX is “enabled/disabled” for the RX pool.
· For use cases corresponding to a Rel-17 TX UE (Case #2, #3, #6, #7, #8, #11, #12, and #13), for each TX pool, UE behavior is as explained in the proposal description depending on whether SL DRX is “enabled/disabled” for the TX pool.

With regard to resolving the “Rel-16 TX UE vs. Rel-17 RX UE(s)” issue B1 as Rapporteur described in section 2.3.3, at TX side, some TX pools (and corresponding RX pools) are configured with “SL DRX enabled”, and the rest TX pools (and corresponding RX pools) are configured with “SL DRX disabled”, and only the latter are configured for Rel-16 UEs. Since Rel-17 RX UE(s) monitors all slots in the pools where Rel-16 TX UE performs SL transmissions, there is no problem for Rel-17 RX UE(s) in terms of missing SL transmission during inactive time.
With regard to resolving issue B2 as Rapporteur described in section 2.3.3, at RX side, “always on” reception is performed in RX pools with “SL DRX disabled”, and “discontinuous reception” is performed in RX pools with “SL DRX enabled”. In case e.g. SL DRX is deactivated for one unicast link, the TX side proposal ensures that corresponding SL transmissions will only be performed in RX pools with “SL DRX disabled”, therefore, power saving in terms of “discontinuous reception” is still possible for RX pools with “SL DRX enabled”.

	Ericsson
	To support coexistence between Rel-16 and Rel-17 (and potentially other future releases), the concept of service type and TX profile introduced in LTE can be reused, with appropriate modifications. 

As in LTE, each service should be given a service type and each service type should be mapped to a TX profile. 

Regarding the necessary modifications, at least the following need to be discussed:

· In LTE, the TX profile was used only by the TX UE. For NR, the TX profile will be used by the TX and the RX (e.g., as described by OPPO above).

· How to multiplex packets of service types with different TX profiles.

· Whether TX profile identifies releases (like in LTE) or specific features (e.g., SL DRX)

Resource pool separation is not a solution for coexistence in our view. Even if it were, the scope of the WID is clear in that a solution for coexistence in the same pool has to be specified.

PC5-RRC is only available for unicast. If necessary, it can be used for coexistence in that case, but it is desirable to have a common solution for all cast types.

	vivo
	· View on SL UE capability information via PC5-RRC:

Workable only for unicast and application layer managed groupcast. Solution is still needed for connection less based groupcast and broadcast. 
· View on TX profile information

Generally, it may be better that the activation/deactivation of DRX operation is transparent to upper layers, as this is a more AS-layer feature. And as replied in Question 4, feasibility of this solution needs to be confirmed by SA2. Even we may simply reuse the concept of ‘TX profile’ but how we handle the differences compared to LTE as Sharp mentioned, and how we could define the TX profile (e.g. in per-Release way or per-feature way) should all be discussed further.
Above all, we are slightly not in favor of the TX profile-based solution to avoid cross-WG impacts as possible.  
· View on resource pool separation

From AS point of view, we admit that some forms of distinction on e.g. R16 and R17 RX pools may bring benefit on SL DRX operation. The reason is that the typical case for V2X is that any NR SL UE, no matter with R17 or R16 version, may need to receive Rel-16 services, which include the basic safety V2X services. If we don’t make such distinction on RX pools by releases, then it basically means every UE needs to monitor every RX pool at any time, in order to avoid missing R16 services. Then, the gain of DRX goes nowhere.
However, we also share the concern that whether this kind of pool differentiation is realistic and whether it would bring specification impacts which may be far more than the TX profile method. 
The pros /cons and the specification impacts should be carefully evaluated during this discussion. 

	NEC
	Agreed with Xiaomi’s view that resource pool segmentation couldn’t resolve the issue. Regarding the Tx profile, it looks like to be a potential solution for groupcast/broadcast, however we are not sure whether it is a backward/forward compatible solution. For unicast, we prefer to further discuss solutions based on the agreed Tx-centric mechanism, i.e., details of “signaling (Rx->Tx)” and “signaling (Rx->Tx)”.

	
	


2.4.2. For Phase 2 discussion
[TO BE ADDED]
3. Summary and Conclusion
[TO BE ADDED]
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�Since the term is used in the following Qs, maybe it is helpful to add definition here for clarification?


�Wang Min-> this term is quite confusing. Isn’t better to say “configure/not configure”.  If there is compatibility issue, the UE will not configure SL DRX. “activating/deactivating” would assume that the UE is already configured/provided with SL DRX, which is not accurate.


�I think we should clarity the case that if it is possible that even when the SL DRX is configured, the UE may ‘deactivate’ it which mean the configuration is ignored. Considering that it is fine to keep the current definition to us. 


Of course this kind of deactivation may be not possible which means the UE can only choose to have this configuration or not. It can be discussed further. We have a suggestion as replied in Q2.


�Agree with Oppo and Ericsson to have a more precise definition. It seems the rapporteur & vivo are assuming that SL-DRX configuration is separated from applying this configured SL-DRX configuration i.e. in a second step an “activation” of the SL-DRX configuration is needed. However, that is not in line with Uu DRX behaviour. If a UE is configured with a Uu DRX configuration the UE is applying it (there is no activation command or activation signal).





�Same comment


�Wang Min-> same comment as the above


�Wang Min-> the wording is confusing. What does it mean “configured activation/deactivation”?


�Wang Min-> again, what does it mean ”configured to activate”? is it better to just say “configured or not configured”
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