[bookmark: historyclause][bookmark: _Toc383764588]3GPP TSG RAN Meeting #96	RP-221562
Budapest, Hungary, June 6th-9th, 2022
Source: 	MediaTek Inc., Apple, Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, OPPO, Samsung, ZTE
Title: 	Discussion on Sidelink DRX for Sidelink Relay
Agenda item: 	9.3.2.4
Document for: 	Discussion and Decision
Introduction
At RAN#95-e a discussion was taken on the support of sidelink DRX for Layer-2 UE-to-Network, since the following left issue was identified in the original RAN#94e-approved WID RP-213585, as shown below

	4. Support of sidelink DRX for Layer-2 UE-to-Network sidelink relay operation if not done in Rel-17 [RAN2]
Note 4A: This objective is to be checked in RAN#95e.




According to multiple rounds of the discussion [95e-24] at RAN#95-e (NWM, RP-220884), there was a majority view that Rel-17 specifications support sidelink DRX in Layer-2 UE-to-Network relay and thus no study or normative work is needed in Rel-18 [4]. No final conclusion was reached however. The WID was updated so the issue would be discussed once more at RAN#96e (RP-221010), as shown below:

	4. Support of sidelink DRX for Layer-2 UE-to-Network sidelink relay operation if not done in Rel-17 [RAN2]
Note 4A: This objective is to be checked in RAN#95e96.




In RAN2#118e meeting (May 9-20, 2022), further details were discussed on the same issue. The following meeting notes are copied here for reference.

	R2 discussed whether there is any technical blocking issue for supporting SL-DRX for L2 relay and observed that majority companies (11/17) agree it is feasible to support it and some companies (7/17) disagree it is feasible due to some performance degradation (e.g. delay).
RAN2 cannot reach consensus on whether to agree the CR for the relation between SL DRX and SL relay. Related CRs will be revisited once RAN conclusion is made.



During the discussions [8] a majority of companies agreed that it is feasible for Rel-17 SL DRX scheme to support SL relay. A minority of companies disagreed expressing concern on performance degradation (e.g. "delay"). 
RAN2 also discussed the possibility to enhance in Rel-17 the SL DRX operation for SL Relay scenarios (affecting both L2 and L3 designs). The CR in R2-2206047 was not agreed, pending on RAN plenary conclusion on the issue above. 
This paper proposes to close the issue of Rel-17 SL DRX in this RAN#96 plenary.







Discussion
SL DRX procedure works for SL Relay scenarios:
-	According to the previous discussions at RAN2#118-e, there was no challenge on the applicability of SL DRX procedures to SL relay scenarios from any company. The minority of companies that disagreed with its feasibility raised concerns on potential performance degradation when it is used, thereby not questioning its applicability. Furthermore, no single requirement has been identified that would be violated in case of using the existing DRX procedures with L2 relay.
-	The discussion in R2-2204588 [7] (See Annex) further demonstrates why Rel-17 specification for SL DRX apply to SL Relay without any additional specification effort, in view of the discussion that took place at RAN#95e.
-	The proposed CR in R2-2206047 [10] was discussed by RAN2 that can improve the performance of SL DRX operation in case of SL relay scenarios. The CR was not agreed, pending a decision on the support of SL DRX procedure in SL relay scenarios, at RAN#96e. 

Performance "concerns" are all inexistent (except one)
-	A concern on "performance degradation" was raised at RAN#95e (due to gNB not knowing the DRX configurations).
-	Surprising "concerns" have been voiced in R2-2205179 in RAN2, pointing at some "delays". We note this paper makes a number of dubious observations (debunked in R2-2204588 at the same meeting), quoted hereafter, alongside our counter-observations (raised in RAN2).
	R2-2205179
	Counter-observations

	Observation 1: RAN2 needs to design solutions on how to avoid paging message is delayed due to SL DRX on the SL.
	This "issue” does NOT exist.
-	Unlike what this observation claims, there is absolutely no requirement that is being violated – no such requirement exists in Uu today! 
-	It is also worth noting that delays inherent to the relaying of traffic of course applies to L3 Relays as well.
-	As pointed out in RAN2, the Relay UE knows the paging DRX cycles and is able to configure a suitable DRX pattern.

	Observation 2: If remote UE is in RRC CONNECTED and relay UE is in RRC CONNECTED, POs are signaled in system information. SL DRX of remote UE needs to be aligned with POs in the SI.
	This "issue" does NOT exist.
-	This claims there is a problem a) without actually characterizing what that problem might be and b) indicating a scenario that does not exist: why would an RRC_CONNECTED UE monitor POs since Paging does not apply?

	Observation 3: If remote UE is in RRC IDLE or RRC INACTIVE and relay UE is in RRC CONNECTED, the three DRX configurations including paging DRX of remote UE, SL DRX of remote UE and Uu DRX of relay UE needs to be aligned between each other.
	This "issue" does NOT exist.
-	This had already been addressed by RAN2. There is no justification for aligning the paging DRX of the Remote UE with anything; the Relay UE monitors the Remote UE’s POs, but this requirement has nothing to do with DRX support on the PC5 link.  
-	The PC5 DRX configuration should align "reasonably" with the Uu DRX configuration of the Relay UE. The Relay UE implementation can configure a good DRX cycle that reflects this, but this is a performance issue, not a requirement. This can be handled by UE implementation – no evidence has been shown it cannot be handled by UE implementation. 

	Observation 4: If remote UE is in RRC IDLE or RRC INACTIVE and relay UE is also in RRC IDLE or RRC INACTIVE, paging DRX of remote UE needs to be aligned with SL DRX of remote UE.
	This "issue" does NOT exist.
-	This is basically the same fiction as Observation 1.
-	If any DRX occasions need aligning, the Relay UE can align them with implementation

	Observation 5: in case a relay UE serves multiple remote UEs with different QoS profiles, it may be difficult for relay UE to align its Uu DRX with SL DRX configurations towards different remote UEs.
	This "issue" is essentially theoretical and NOT worse than not allowing DRX in the first place
-	This is mostly theoretical and essentially pointing at a Relay UE implementation aspect. 
-	It is worth noting that it is improbable that a gNB would put a heavily loaded Relay UE into DRX. But if it did, the UE may have some difficulty deriving a suitable SL DRX for all Remote UEs i.e. some Remote UEs may not benefit from DRX. However, this is clearly NOT worse than not allowing SL DRX in the first place.



	After several rounds of discussion in both RAN plenary and RAN2, no single contribution has been made showing any evidence of there being a showstopper problem, let alone any characterization of there being a problem, that would challenge the feasibility of SL DRX for SL Relay
-	The CR in R2-2206047 [10] was provided and discussed at RAN2#118-e that improves the knowledge of gNB on the DRX configuration for both Relay UE and Remote UE, for both L2 and L3, thereby allowing to tackle the performance degradation issue highlighted at RAN#95e (see above). 
-	No technical dispute was made on the CR in R2-2206047 [10] and no objections were raised against the CR. It is only dependent on the conclusion of SL DRX support for L2 SL Relay in Rel-17. 

Given the above, it is therefore proposed that:
Proposal 1: RAN confirms Rel-17 Specifications of SL DRX support L2 SL Relay.
Proposal 2: RAN approves the Rel-17 CR in R2-2206047 [10] that tackles the potential performance degradation resulting from the gNB not known the DRX configuration of the Relay and Remote UEs.
Proposal 3: The Rel-18 WID is updated such that the bullet "Support of sidelink DRX for Layer-2 UE-to-Network sidelink relay operation if not done in Rel-17" from SL relay Rel-18 WID is removed.

Conclusions
Proposal 1: RAN confirms Rel-17 Specifications of SL DRX support L2 SL Relay.
Proposal 2: RAN approves the Rel-17 CR in R2-2206047 [10] that tackles the potential performance degradation resulting from the gNB not knowing the DRX configuration of the Relay and Remote UEs.
Proposal 3: The Rel-18 WID is updated such that the bullet "Support of sidelink DRX for Layer-2 UE-to-Network sidelink relay operation if not done in Rel-17" from SL relay Rel-18 WID is removed.
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Annex (RAN2#118e: R2-2204588 – discussion part)
	The DRX procedures can obviously be used between relay UE and remote UE, just like any other Tx/Rx UE pair.  This was discussed in [4] (Q1 of the intermediate round) with a strong majority confirming procedural support; the companies whose positions on this question were recorded as “no” did not argue that the procedures were unsupported, but rather than it was not the place of the plenary to take such a decision.
It should be noted that, according to the previous discussions at RAN2, RAN2 confirmed that Rel-17 SL-DRX design can be reused for relay-related ProSe communication in layer-3 relay without additional specific solution discussion/specification effort.
With regard to SL DRX for L2 Relay scenario, during the discussion at RAN#95-e, some companies responded that there are unresolved issues for the topic, e.g. there may be insufficient specifications in determining optimal SL DRX configuration in Layer-2 UE-to-Network relay. Our analysis is as below. 
a.	For the remote UE in RRC_CONNECTED case, the relay UE is informed of the PDB split and there is also assistance information from the remote UE. 
b.	For the remote UE in RRC_IDLE / RRC_INACTIVE case, the forwarded traffic only includes SI and paging, which have no QoS profile, but the relay UE is aware of the general CP latency requirements and the remote UE’s paging DRX cycle. 
For CP forwarding, someone may question that the performance will not be guaranteed for paging, signalling, SI with critical latency requirements (as discussed within Q1 of the intermediate round of RP-220884). However, it should be noted that there’s no guaranteed performance today on Uu. There are some requirements like the maximum paging gap during cell reselection. But there’s no requirement saying that "a signalling message transmitted by the gNB shall be received by the UE within X ms". Even if one assumes there is some requirement, as stated above, it is not dynamic and thus can be handled by relay UE implementation as stated above.
For UP forwarding, based on the understanding above, we think in case of mode 2 operation, the relay UE can determine sidelink DRX based on PC5 QoS configuration directed configured by gNB and the assistance information from the remote UE. In case of mode 1 operation, the sidelink DRX configuration is anyway determined by gNB, which has all the information. 
Based on the discussion, we think RAN2 can conclude that Rel-17 specifications can support sidelink DRX in Layer-2 UE-to-Network relay without any additional specification effort.
Meanwhile, it should be noted that there was a discussion on the SL DRX parameter report from the UE to gNB via SUI during ASN.1 adhoc as proposed in [7] and [8]. The proposed enhancement can apply to both L2 relay and L3 relay case. 



