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[bookmark: _Ref488331639]Introduction
This is to discuss the R17 SL-DRX applicability to ProSe service
Discussion 
SL-DRX is one of the key objectives for eSL WI.
3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
Define on- and off-durations in sidelink and specify the corresponding UE procedure
Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE
Based on WID RP-202846, it is clearly stated that the applicability of eSL WI output to commercial and public safety service.
3	Justification
Power saving enables UEs with battery constraint to perform sidelink operations in a power efficient manner. Rel-16 NR sidelink is designed based on the assumption of “always-on” when UE operates sidelink, e.g., only focusing on UEs installed in vehicles with sufficient battery capacity. Solutions for power saving in Rel-17 are required for vulnerable road users (VRUs) in V2X use cases and for UEs in public safety and commercial use cases where power consumption in the UEs needs to be minimized.
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases.
[bookmark: _Toc81577600]In R17 eSL WID, it is clearly stated to include public safety use case and commercial use case, and FS_5G_ProSe has been clearly listed as “Other related Work Items and dependencies”.
If one checks the current status in SA/CT, for the normative work for R17 ProSe, it can be found that R17 ProSe includes the following key aspects (based on TS 23.304 and TS 24.554)
[bookmark: _Toc66692624][bookmark: _Toc66701803][bookmark: _Toc69883454][bookmark: _Toc73625462]4.1	General concept
[…]
The 5GS enablers for ProSe include the following functions:
-	5G ProSe Direct Discovery;
-	5G ProSe Direct Communication;
-	5G ProSe UE-to-Network Relay.
So far, within the 3 key enablers, RAN2 work on SL-DRX has covered the 2nd one, i.e., communication, for broadcast, groupcast and unicast case, yet it is unclear whether the other two enablers, i.e., ProSe discovery and U2N relay should/could be covered.
[bookmark: _Toc81577601]SA/CT has defined 3 key enablers for ProSe (covering public safety and commercial use case of PC5 interface), i.e., discovery, communication and relay. 
[bookmark: _Toc81577610]RAN confirm the R17 SL-DRX design does not exclude the ProSe direct communication part.
However, in RAN2#112, RAN2 concluded to deprioritize the relay-specific part.
RAN2 will prioritize normal use case without consideration of relay UE use case in Rel-17.
Yet by this conclusion, it is not clear whether relay can still benefit from the common design, or whether there is any relay-specific aspect that need to pay special attention or specification effort to. So, this paper is to check the applicability of SL-DRX on relay related use case in Rel-17.
SL-DRX for Discovery
As stated in TS 23.304
[bookmark: _Hlk61536205][bookmark: _Hlk61535539]Group Member Discovery is applicable to public safety use and commercial services. To perform Group Member Discovery, the UE is configured with the related information as described in clause 5.2.
[…]
UE-to-Network Relay Discovery is applicable to both Layer-3 and Layer-2 UE-to-Network relay discovery for public safety use and commercial services.
ProSe discovery is necessary for both public safety and commercial use case, where power saving is a key requirement / functionality to enable the scenario / use-case, it is hard to imagine the output of R17 Sidelink from 3GPP cannot support power saving for public safety and commercial use case.
[bookmark: _Toc81577602]As key enabler for public safety and commercial use case, ProSe discovery has to support power saving since R17.
Currently, RAN2 has reached conclusion on both aspects:
· For SL-DRX, it mainly relies on per-QoS DRX parameter setting for broadcast traffic together with a default DRX to handle the other cases, and per-link-per-direction DRX parameter setting for unicast traffic.
· For Discovery (so far limited to Relay case in RAN), it relies on the same PSCCH/PSSCH channel to carry discovery message using a separate LCH, via either a dedicated resource pool or a shared resource pool with communication traffic.
So it is very straightforward to support SL-DRX for discovery since
1) The existing SL-DRX conclusion for communication can apply to discovery directly, by treating it as broadcast / unicast traffic similar to ProSe communication.
2) Or if one does not want to support SL-DRX for discovery, we wonder the feasibility, considering in shared resource pool case, both discovery traffic and communication traffic share the resource pool – i.e., if the UE has to be always in active time to monitor possible discovery traffic, it would lose the power saving gain for communication part as well.
[bookmark: _Toc81577603]The current RAN2 conclusion on SL-DRX can be applied to ProSe discovery, i.e., quite-minor/no specification effort is foreseen.
[bookmark: _Toc81577604]Technically, it is infeasible to exclude ProSe discovery from SL-DRX work scope, since that would ruin the power saving gain for V2X communication part as well.
[bookmark: _Toc81577611]RAN confirm the R17 SL-DRX design does not exclude the ProSe direct discovery part.

SL-DRX for Relay
As stated in TS 23.304
4.3.9	ProSe UE-to-Network Relay
4.3.9.1	General
Both Layer-2 and Layer-3 UE-to-Network Relay entity provides the relaying functionality to support connectivity to the network for Remote UEs. It can be used for both public safety services and commercial services (e.g. interactive service).
ProSe U2N relay is necessary for both public safety and commercial use case, where power saving is a key requirement / functionality to enable the scenario / use-case, it is hard to imagine the output of R17 Sidelink from 3GPP cannot support power saving for public safety and commercial use case.
[bookmark: _Toc81577605]As key enabler for public safety and commercial use case, ProSe U2N Relay has to support power saving since R17.
Currently, RAN2 has reached conclusion on both aspects:
· For SL-DRX, it mainly relies on per-link-per-direction DRX parameter setting for unicast traffic, covering both RRC_CONNECTED UE and RRC_INACTIVE/RRC_IDLE/OOC UEs.
· For U2N Relay, it is limited to unicast-based relay (for both L3 and L2 relay), using shared resource pool together with other non-relay traffic.
So it is very straightforward to support SL-DRX for relay case since
1) The existing SL-DRX conclusion for unicast-based communication can apply to relay case directly, i.e., we do not see any additional work specifically for relay.
2) Or if one does not want to support SL-DRX for relay, we wonder the feasibility, considering the case where both relay traffic and non-relay traffic share the resource pool – i.e., if the UE has to be always in active time to monitor possible relay traffic, even during the time where it can be inactive for non-relay traffic, i.e., it would lose the power saving gain for non-relay part as well.
[bookmark: _Toc81577606]The current RAN2 conclusion on SL-DRX can be applied to ProSe U2N Relay, i.e., n quite-minor/no additional specification effort is foreseen.
[bookmark: _Toc81577607]Technically, it is infeasible to exclude ProSe U2N Relay based communication from SL-DRX work scope, since that would ruin the power saving gain for V2X/ProSe non-relay based communication part as well.
[bookmark: _Toc81577612]RAN confirm the R17 SL-DRX design does not exclude the ProSe U2N Relay part.
Sync with SA2
When it comes to SA2, current SA2 split into two WIs
· eV2XARC_Ph2: Which focuses on the DRX aspect for V2X, as phase-2 of Rel-16 work;
· 5G_ProSe: Which focuses on the functionality of ProSe as phase-1;
So, from SA2 perspective, it looks like the normative work on DRX is limited to V2X, but not on ProSe yet.
On the other hand, however, SA2 in 5G_ProSe status report (S2-2106986) covers RAN related aspect as left issue:
RAN impacts or dependencies: 
RAN impacts as per agreed (p)CRs.
And indicate in the TS 23.304 cover page that
The TS is 98% complete and no functional modifications are required. Some EN needs to be resolved. 
Outstanding Issues:
-	The alignments with the security procedures via coordination with SA WG3.
-	The alignments with RAN on RAN dependency issues.
So, it is not super clear yet whether SA2 see a difference between V2X and ProSe in terms of DRX support.
[bookmark: _Toc81577608]In SA2, V2X clearly include DRX in eV2XARC_Ph2, but not in 5G_ProSe, yet the latter one includes RAN related aspect as left issues.
Then it might be helpful to understand the real technical impact to V2X/ProSe from SA2 perspective.
In fact, DRX as a functionality that take effect at AS layer, there seems no essential work to be done by SA2 (stage-2) and CT1 (stage-3), except for the TX profile work, which requires CT1 stage-3 work – which however has been agreed by RAN2 that needs to cover both V2X and ProSe
2:	RAN2 understand a service type can be mapped to a TX profile, i.e. V2X and ProSe. 
[bookmark: _Toc81577609]Except Tx profile which has been agreed by RAN2 to cover both V2X and ProSe, there is no major normative work to be done by SA2/CT1.
Considering that, it seems free and much more beneficial to support SL-DRX for ProSe as well in Rel-17.
And in order to avoid gap between RAN and SA/CT in terms of the support of SL-DRX for ProSe.
[bookmark: _Toc81577613]RAN sends informative LS to SA2 and CT1 on the support of SL-DRX for ProSe work from RAN perspective in Rel-17.
Conclusion
We have the following observation:
Observation 1	In R17 eSL WID, it is clearly stated to include public safety use case and commercial use case, and FS_5G_ProSe has been clearly listed as “Other related Work Items and dependencies”.
Observation 2	SA/CT has defined 3 key enablers for ProSe (covering public safety and commercial use case of PC5 interface), i.e., discovery, communication and relay.
Observation 3	As key enabler for public safety and commercial use case, ProSe discovery has to support power saving since R17.
Observation 4	The current RAN2 conclusion on SL-DRX can be applied to ProSe discovery, i.e., quite-minor/no specification effort is foreseen.
Observation 5	Technically, it is infeasible to exclude ProSe discovery from SL-DRX work scope, since that would ruin the power saving gain for V2X communication part as well.
Observation 6	As key enabler for public safety and commercial use case, ProSe U2N Relay has to support power saving since R17.
Observation 7	The current RAN2 conclusion on SL-DRX can be applied to ProSe U2N Relay, i.e., n quite-minor/no additional specification effort is foreseen.
Observation 8	Technically, it is infeasible to exclude ProSe U2N Relay based communication from SL-DRX work scope, since that would ruin the power saving gain for V2X/ProSe non-relay based communication part as well.
Observation 9	In SA2, V2X clearly include DRX in eV2XARC_Ph2, but not in 5G_ProSe, yet the latter one includes RAN related aspect as left issues.
Observation 10	Except Tx profile which has been agreed by RAN2 to cover both V2X and ProSe, there is no major normative work to be done by SA2/CT1.


We have the following proposal:
Proposal 1	RAN confirm the R17 SL-DRX design does not exclude the ProSe direct communication part.
Proposal 2	RAN confirm the R17 SL-DRX design does not exclude the ProSe direct discovery part.
Proposal 3	RAN confirm the R17 SL-DRX design does not exclude the ProSe U2N Relay part.
Proposal 4	RAN sends informative LS to SA2 and CT1 on the support of SL-DRX for ProSe work from RAN perspective in Rel-17.
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