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1	Introduction
In this contribution we want to shed light about what is the current status of the L2 and L3 Relay architecture from a RAN2 point of view. Further, we also provide a comparative analysis of both architectures together with some possible conclusions to be captured in the RAN2 TR 38.836 [1].
[bookmark: _Ref178064866]2	Discussion
2.1	Status of L3 Relay architectures
According to the latest SA2 TR 23.752 [2], the general understanding regarding the L3 Relay architecture is that no showstopper has been identified by SA2 for L3 UE-to-Network and UE-to-UE solutions. SA2 recommends L3 UE-to-Network and UE-to-UE Relay proceed into normative work. This basically means that SA2 concluded its work on L3 UE-to-Network and UE-to-UE solutions and that both are feasible to be standardized during the normative work.
[bookmark: _Toc61538468]From SA2 perspective, the work on L3 UE-to-Network and UE-to-UE solutions is concluded and both solutions may proceed to normative work.

Regarding the L3 Relay architectures, also from RAN2 point of view the work can be considered completed and there are no remaining L3 issues to be discussed. This information was sent to SA2 into the LS in [3] and the outcome is also reflected in the RAN2 TR 38.836. 
[bookmark: _Toc61538469]From RAN2 perspective, the work on L3 UE-to-Network and UE-to-UE solutions is concluded and no remaining open issues needs to be discussed.
According to what has been mentioned above, it is straightforward to say that, from RAN2 perspective, there is also no showstopper identified regarding L3 UE-to-Network and UE-to-UE solutions and both of them should be recommended to proceed into normative work. Thus, we propose:
[bookmark: _Toc61538477]RAN2 to capture in TR 38.836 that no showstopper has been identified for L3 UE-to-Network and UE-to-UE solutions and that both L3 UE-to-Network and UE-to-UE Relay shall proceed into normative work.

2.2	Status of L2 Relay architectures
Similar to the L2 Relay architecture, in the latest version of the SA2 TR 23.752 is stated that no showstopper has been identified by SA2 for L2 UE-to-Network and UE-to-UE solutions and both of them are suggested to proceed to normative work, pending the RAN2 conclusions and impacts on this. 
[bookmark: _Toc61538470]From SA2 perspective, no showstopper has been identified by SA WG2 for L2 UE-to-Network and UE-to-UE solutions and both of them may proceed to normative work, pending RAN2 conclusions and impacts.
When it comes to L2 Relay architectures, from RAN2 point of view the work is not completely done and there are some remaining open issues that are not concluded yet. Looking at the latest version of the TR 38.836, the open issues to be addressed are summarized in Table 1.
Table 1. List of open issues for L2 relay architectures
	Topic
	Remaining issues

	Discovery
	Issue 1: For Remote UE out of coverage, it is FFS whether transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE.
Issue 2: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS.

	Paging
	Issue 1: How the remote UE performs (and if performs) RNAU and TAU procedures is FFS.
Issue 2: The relation between paging (according to option 2) and SL DRX configuration is FFS.

	Inter-gNB service continuity
	Issue 1: For the inter-gNB cases, potential different parts on RAN2 Uu interface and in RAN3 are not clear and need to be studied in a possible WI phase.
Issue 2: How data path switch is performed is not clear and need to be studied in the WI phase.

	Measurement framework for SL Relay
	Issue 1: How measurements are configured for the remote UE and relay UE has not been discussed at all and is not clear how the configuration is done and what the UEs should measure.
Issue 2: Whether measurement gaps over SL PC5 it may be needed to perform discovery and cell (re)selection but since no discussion took place this is not clear.
Issue 3: What is the relation between Uu and PC5 measurements is not clear.



In addition to the list of open issues mentioned in Table 1, according to the latest version of the TR 38.836 (RAN2) and 23.752 (SA2) there is also some misalignment when it comes e.g., to how the discovery procedure and connection establish procedures are performed. In fact, from TR 23.752, clause 8.4, it is stated that for L2 UE-to-UE relay the discovery procedure should be integrated to the PC5 link establishment procedure (i.e., that is basically what is already standardized in Rel-16).

From TR 23.752
The following are taken as interim conclusions for the L2 UE-to-UE Relay:
-	No showstopper has been identified by SA WG2 for L2 UE-to-UE solution. SA WG2 recommends L2 UE-to-UE Relay proceed into normative work.
NOTE  1:	The operation procedures for supporting the L2 UE-to-UE Relay need coordination with RAN2 to decide how the UE-to-UE Relay performs the data/signalling routing.
-	For UE-to-UE Relay discovery, both Model A and Model B are supported. It is recommended that Relay discovery is integrated into the PC5 unicast link establishment procedure.
-	For QoS handling, Sol#31 can be taken as baseline.
NOTE 2:	It is left to RAN WG2 to support the QoS enforcement in AS layer.
-	For Relay reselection, the negotiated UE-to-UE Relay reselection in Sol#50 and the Relay selection in Sol#8 can be used under different conditions. Both Sol#50 and Sol#8 can be taken as baseline.
NOTE 3:	It is left to RAN WG2 to decide the radio criteria on Relay reselection.
NOTE 4:	It is left to RAN WG2 and SA WG3 to decide the details of how to support end-to-end security between the Source UE and Target UE.

However, during the RAN2#111e, it was decided to reuse the LTE principle on discovery and thus to support both Model A and Model B discovery procedure. Further, it was also agreed to separate the discovery procedure from the link establishment procedure (differently to the Rel-16 principles). This is of course in contrast with what SA2 suggests in TR 23.752 and this misalignment need to be sorted out if L2 relay architecture are agreed to be standardize into the normative phase. Solution to solve this issue are proposed already in our companion paper in [4] but is not yet clear how this issue will be solved and if there will be time to do it.
[bookmark: _Toc61538471]Some aspects of L2 Relay architectures (e.g., discovery procedures) are not aligned between RAN2 and SA2 thus leading to some confusion.
[bookmark: _Toc61538478]RAN2 to discuss how to handle those L2 aspects in TR 38.836 that are not aligned with TR 23.752.
[bookmark: _Toc61538479]RAN2 to capture in TR 38.836 the L2 open issues in Table 1 and, at least, the misalignment about the discovery procedure for L2 UE-to-UE relay with SA2, if not solved.
[bookmark: _Toc61538480]RAN2 shall not start any normative work on L2 Relay before L2 open issues are resolved.

2.3	Final remarks
According to what has been discussed in sections 2.1 and 2.2, it is clear that the study of the L2 relay architectures is not yet complete from a RAN2 perspective and there are many important aspects that have not been addressed yet or postponed to a possible normative phase. Further, there are also some conclusions about L2 Relay that are not aligned between RAN2 and SA2 and it is not clear, at the moment, how those will be addressed. 
A further aspect that should not be overcome is that the L2 architecture for SL relay is much more complex (from a RAN2 perspective) than the L3 one. This is also highlighted in the Table 2 below:
Table 2. RAN2 impact of L2 aspects
	L2 aspect
	Potential RAN2 impact

	Adaptation layer
	big

	resource allocation
	medium

	Paging
	big

	System information
	big

	Connection establishment
	medium

	QoS aspect
	small

	RRC state
	big

	RLM/RLF handling
	big



[bookmark: _Toc61538472]The L2 relay architecture is complex and has a high impact on RAN2. 
[bookmark: _Toc61538481]RAN2 to capture in the TR 38.836 the Table 2 in order to show the RAN2 impact on the complexity of the L2 relay architecture.

This basically means that, if L2 Relay is pursued into the normative phase, an extra burden will be posed on RAN2 in order to sort out, first, the remaining open issues, and then standardize solutions that do not conflict with conclusions from other 3GPP WGs.
[bookmark: _Toc61538473]The study of the L2 relay architectures is not yet complete from a RAN2 perspective and there are many important aspects that have not been addressed yet or postponed to a possible normative phase. Further, there are also some conclusions about L2 Relay that are not aligned between RAN2 and SA2 and it is not clear, at the moment, how those will be addressed.
[bookmark: _Toc61538474]If L2 Relay is pursued into the normative phase, an extra burden will be posed on RAN2 in order to sort out, first, the remaining open issues, and then standardize solutions that do not conflict with conclusions from other 3GPP WGs.
Regarding L3 relay architecture, instead, it is clear that there are no remaining issues to be discussed in both RAN2 and SA2 and that the study of this architecture can be considered complete. Further, from a RAN2 perspective, the effort for standardize L3 SL Relay fits within the limited time available for concluding Rel-17. 
[bookmark: _Toc61538475]There are no remaining issues for L3 SL relay to be discussed in both RAN2 and SA2 and the study of this architecture can be considered completed.
[bookmark: _Toc61538476]From a RAN2 perspective, the effort for standardize L3 SL Relay fits within the limited time available to finish Rel-17.
Finally, given the limited time available to finish Rel-17, it would not be sustainable to have both architecture (L2 or L3) into the normative phase. In addition to this, having two different architecture specified will cause marked fragmentation and relatively high burden on the network and UE implementations. In order to avoid this, RAN2 shall aim to standardize only one solution into the normative phase and this solution should be the one that has the lower impact on RAN. 
[bookmark: _Toc61538482]RAN2 to capture in the TR 38.836 that only one solution (L3 or L2) shall proceed into the normative phase and that this solution shall have the lower RAN2 impact.

According to this, given the limited time available in RAN2 to finish Rel-17 and the huge standardization efforts that will be needed to have in place a working solution if L2 Relay will go into the normative phase, it would be beneficial to limit the effort that RAN2 will spend for SL Relay in Rel-17 as much as possible. Therefore, a straightforward solution would be to standardize only L3 UE-to-Network and UE-to-UE relay in Rel-17. Thus, we propose:
[bookmark: _Toc61538483]RAN2 to capture in the TR 38.836 that it is recommended to standardize only L3 UE-to-Network and UE-to-UE relay in Rel-17.
Conclusion
In the previous sections we made the following observations: 
Observation 1	From SA2 perspective, the work on L3 UE-to-Network and UE-to-UE solutions is concluded and both solutions may proceed to normative work.
Observation 2	From RAN2 perspective, the work on L3 UE-to-Network and UE-to-UE solutions is concluded and no remaining open issues needs to be discussed.
Observation 3	From SA2 perspective, no showstopper has been identified by SA WG2 for L2 UE-to-Network and UE-to-UE solutions and both of them may proceed to normative work, pending RAN2 conclusions and impacts.
Observation 4	Some aspects of L2 Relay architectures (e.g., discovery procedures) are not aligned between RAN2 and SA2 thus leading to some confusion.
Observation 5	The L2 relay architecture is complex and has a high impact on RAN2.
Observation 6	The study of the L2 relay architectures is not yet complete from a RAN2 perspective and there are many important aspects that have not been addressed yet or postponed to a possible normative phase. Further, there are also some conclusions about L2 Relay that are not aligned between RAN2 and SA2 and it is not clear, at the moment, how those will be addressed.
Observation 7	If L2 Relay is pursued into the normative phase, an extra burden will be posed on RAN2 in order to sort out, first, the remaining open issues, and then standardize solutions that do not conflict with conclusions from other 3GPP WGs.
Observation 8	There are no remaining issues for L3 SL relay to be discussed in both RAN2 and SA2 and the study of this architecture can be considered completed.
Observation 9	From a RAN2 perspective, the effort for standardize L3 SL Relay fits within the limited time available to finish Rel-17.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to capture in TR 38.836 that no showstopper has been identified for L3 UE-to-Network and UE-to-UE solutions and that both L3 UE-to-Network and UE-to-UE Relay shall proceed into normative work.
Proposal 2	RAN2 to discuss how to handle those L2 aspects in TR 38.836 that are not aligned with TR 23.752.
Proposal 3	RAN2 to capture in TR 38.836 the L2 open issues in Table 1 and, at least, the misalignment about the discovery procedure for L2 UE-to-UE relay with SA2, if not solved.
Proposal 4	RAN2 shall not start any normative work on L2 Relay before L2 open issues are resolved.
Proposal 5	RAN2 to capture in the TR 38.836 the Table 2 in order to show the RAN2 impact on the complexity of the L2 relay architecture.
Proposal 6	RAN2 to capture in the TR 38.836 that only one solution (L3 or L2) shall proceed into the normative phase and that this solution shall have the lower RAN2 impact.
Proposal 7	RAN2 to capture in the TR 38.836 that it is recommended to standardize only L3 UE-to-Network and UE-to-UE relay in Rel-17.
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