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1	Introduction
In this contribution, we aim to provide consideration of the SL relay protocol design by comparing the L2 and L3 architecture in relation to some of the following aspects (i.e., also part the SID agreed in [1]):
· Relay (re-)selection criterion and procedure;
· Relay/Remote UE authorization;
· QoS for relay functionality;
· Service continuity;
· Security of relayed connection after SA3 has provided its conclusions;
· Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;

[bookmark: _Ref178064866]2	Discussion
According to the SID agreed in [1], one of the main objectives of the all study item is the following:
1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
         -  Relay (re-)selection criterion and procedure;
         - Relay/Remote UE authorization;
         - QoS for relaying functionality;
         - Service continuity;
         - Security of relayed connection after SA3 has provided its conclusions;
         - Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
What it is worth to highlight is that the mechanisms that we choose to investigate, and later on standardization (i.e., in a possible work item) should target to have very minimum standardization impact for supporting what are the requirements set by SA.
[bookmark: _Toc47090330]The mechanism that are chosen to be studied, should target to have minimum standardization impact to support the requirements set by SA.

The first aspect is addressed here is how the link is established in case of a L2 and a L3 relay architecture. For the L3 architecture, according to the TR 23.752 [2], one of the possible options for establishing a relay connectivity (i.e., UE-to-NW relay) is depicted in Figure 1 below.

[image: ]
Figure 1. Relay link establishment according to solution #6 of TR 23.752

According to this solution, already described in the SA2 TR 23.752 [2], it is worth noticing that there is no impact on the RAN-side and very limited impact on the core network. In particular, possible impact on the core network may come from the authorization mechanism, in case a new authorization procedure needs to be specified for the sidelink relay feature. However, this possibility seems quite small, at the moment, since current authorization procedure for sidelink already standardized in Rel-16 seems quite adaptable also for the case of sidelink relay.
[bookmark: _Toc47090331]The L3 relay link establishment/architecture, already present in the SA2 TR 23.752 [2], has no impact on the RAN and very limited impact on the core network.
Going a bit into the details, for what is needed if a L2 relay architecture is considered, it is envisioned that the following modification need to be done, to the current procedures, in order to support the relay of the sidelink traffic among the network and multiple UEs:

[image: ]
Figure 2. Possible signalling diagram for L2 relay link establishment (i.e., RL UE in RRC_IDLE)
As possible to see in Figure 2, in addition to the changes needed on the UE side (i.e., as also for the L3 relay solution, after all) there is also quite a heavy impact on the RAN and core network. This is because, in case of L2 relay architecture, there are some aspects that need to be specified at the lower layer since there is no support for them at the moment (i.e., when talking about sidelink relay). 
[bookmark: _Toc47090332]In case of L2 relay link establishment/architecture, in addition to standardization impact on the UE, there is also a heavy standardization needed also at the RAN and core network side.
In particular, for the L2 relay architecture, some of the aspect for which there is not a clear understanding yet and need to be studied are the following:
· How the remote UE, relay UE, and network will configure the access stratum configuration and what coordination is needed among them for certain aspect e.g., mapping between PC5 and Uu LCHs or sharing of capabilities?
· How the SIBs are delivered to out of coverage UE that are not able to monitor the PDCCH channel and, at the same time, cannot request SIBs on demand (since there is no link between remote UE and the gNB)?
· How service continuity is handled in the of L2 relay solution with minimum impact?
· How the gNB perform paging on the remote UE when this is out-of-coverage and how the paging is coordinated between the remote UE and relay UE?
· How the remote UE can exchange capabilities, first, with the relay UE and, second, with the network?
· How remote UE and relay UE RRC state transitions and the combination of mixed RRC states for the remote UE and relay UE are handled?
· How the adaptation layer should be designed (i.e., format of data PDU and control PDU) and which functions should host. Also not clear how the map of DRBs for remote UE and/or relay UE to RLC logical channel should be done.
· Impact on NR upper layer due to the presence of the adaptation layer, and generally the separation of lower layer of PC5 and Uu.
· How the RLF/RLM handling should work and the interaction with the Uu link.
According to the non-exhaustive list provided below, it is expected that a huge standardization effort will be needed to study and analyze the different solutions to tackle these problems. 

	Issues
	UE Impact
	RAN Impact
	CN Impact
	Comments

	AS configuration
	Yes
	Yes
	Yes
	gNB and UE have to be L2 relay capable to configure adaptation layer and the mapping between Uu LCHs to PC5 LHs

	SIB reception
	Yes
	Yes
	No
	Relay UE has to either re-broadcast the SIB message or forward SIB message to dedicated remote UE and on demand SIB procedure for the remote UE needs to be studied.

	Service continuity
	Yes
	Yes
	Yes
	Service continuity scenarios are not clear yet. In addition, handover/path switch procedures and related signallings needs to be studied

	Paging 
	Yes
	Yes
	Yes
	RAN and CN has to be aware of the association between relay UE and remote UE(s), and considers the RRC/CM state of one UE when pages the other UE

	Capability framework
	Yes
	Yes
	Yes
	How the remote UE can exchange capabilities, first, with the relay UE and, second, with the network need to be studied. Further, not clear how the core network will handle the capability on a remote UE can may be out-of-coverage.

	RRC state transition and different RRC state for remote UE and relay UE
	Yes
	Yes
	Yes 
	The handling of the RRC state transition and the case where RRC states are different on the remote UE and relay UE need to be studied. It is foreseen a heavy impact of the tracking area update (TAU) and radio network area update (RNAU) procedure.

	Adaptation layer
	Yes
	Yes
	No
	What are the functions of the adaptation layer? 
What are the formats of the data PDU and potential control PDU?
How to map DRBs of remote UEs and/or relay UEs to RLC logical channels?

	RLF/RLM
	Yes
	Yes
	No 
	The RLM/RLF handling will need to be performed on the remote UE and relay UE and the network need to be informed if a RLF happened (at least in mode1). 



2.2	Way forward on L2 and L3 relay architectures
As discussed in the previous section, the main target of this study item should be to provide mechanism that have as little standardization impact as possible for supporting the requirements that SA has set. This is an impact aspect that it should be taken into account when studying solutions for the L2 and L3 relay architecture.
Further, given also the lack of time for concluding the study item and the even less time available for standardize this feature in a possible work item, the primary focus should be, of course, to fulfil the SA requirements but, at the same time, doing it as cost of minimum standardization impact. 
[bookmark: _Toc47090333]When studying the L2 and L3 relay architecture solutions/procedure, RAN2 shall consider and document the standardization impact that these have on the UE, RAN, and core network.
[bookmark: _Toc47090334]RAN2 shall aim to study and propose solutions, for both L2 and L3 relay architecture, with low complexity.
Conclusion
In the previous sections we made the following observations: 
Observation 1	The mechanism that are chosen to be studied, should target to have minimum standardization impact to support the requirements set by SA.
Observation 2	The L3 relay link establishment/architecture, already present in the SA2 TR 23.752 [2], has no impact on the RAN and very limited impact of the core network.
Observation 3	In case of L2 relay link establishment/architecture, in addition to standardization impact on the UE, there is also a heavy standardization needed also at the RAN and core network side.


Based on the discussion in the previous sections we propose the following:
Proposal 1	When studying the L2 and L3 relay architecture solutions/procedure, RAN2 shall consider and document the standardization impact that these have on the UE, RAN, and core network.
Proposal 2	RAN2 shall aim to study and propose solutions, for both L2 and L3 relay architecture, with low complexity.
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