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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]According to the WID [1], control plane procedure for L2 UE to Network need to be addressed to support SL relay:
Work Item objectives specific to Layer-2 (L2) relaying:
1. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
2. Specify mechanisms for service continuity 
a) Limited to intra-gNB cases [RAN2]
3. Specify mechanisms for U2N Adaptation layer design [RAN2]
a) For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
4. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

In this contribution, we will discuss how the control plane procedure discussed in RAN2 impacts RAN3.
Discussion
Control plane procedure have been discussed in RAN2 since the start of SL relay work item, progress on RRC connection management, system information delivery, paging mechanism have been achieved. From our perspective, some control plane procedure may have RAN3 impact.
Impacts on Xn interface
Different RRC state combination of relay UE and remote UE have been supported from RAN2 perspective. Relay in RRC INACTIVE and remote UE in RRC INACTIVE are both supported to lower UE power consumption. When no data transmission on relay UE and remote UEs linking to it, relay UE may transfer to RRC INACTIVE from RRC CONNECTED under gNB control. In that case that relay UE works in RRC INACIVE state, remote UE should be in RRC IDLE or RRC INACTIVE. Remote UE in RRC INACTIVE can also link to a relay in RRC CONNECTED/INACTIVE/IDLE. 
As described in SL relay WID, only intra gNB senario is considered for L2 U2N relay in Rel.17. It is supported as baseline that after Remote UE connects via Relay UE, Relay UE and Remote UE are controlled by the Relay UE's serving cell. UE context of relay and remote UE are both located in serving NG-RAN node of relay. 
Case 1: relay UE RRC resume procedure
In this case, relay UE triggers RRC resume procedure without any remote UEs RRC state transfer, as shown in Fig.1.
Relay retrieves its UE context from the old NG-RAN node and transfer it to the NG-RAN node where RRC Connection has been requested to be established, or to enable the old NG-RAN node to forward an RRC message via the new NG-RAN node without context transfer. The RRC state transfer of relay UE is triggered after it reveive RRC release massage, during which no action occur for remote UE. That is to say, the relay UE RRC resume procedure is relatively independent. The lagecy retieve UE context procedure can be reused in relay UE RRC resume procedure.













Fig.1 Retrieve UE Context for Case1, successful operation
Case 2: remote UE RRC resume procedure
In this case, remote UE triggers RRC resume procedure without any relay RRC state transfer, as shown in Fig.2.
According to the CP process in RAN2, remote UE information has not been included in relay UE context, vice versa. When remote UE resumes RRC connection with senting RRC resume request to network, the relay UE only perform data relaying. Remote UE retrieves its UE context from the old NG-RAN node and transfer it to the NG-RAN node where its RRC Connection has been requested to be established, or to enable the old NG-RAN node to forward an RRC message via the new NG-RAN node without context transfer. The lagecy retieve UE context procedure can be reused.












Fig.2 Retrieve UE Context for Case2, successful operation
Proposal 1: The lagecy retieve UE context procedure can be reused in L2 SL relay.
Impacts on F1 interface
As described in TR38.836 [2], for L2 UE-to-Network Relay, bearer mapping between PC5 RLC channels for relaying and Uu RLC channels over the Relay UE Uu path is supported. The bearer mapping function is implemented with uu adaption layer in relay UE. With uu adaption layer, data from multiple Remote UE can be multiplexed in one logical channel. Remote UE identification and bearer identification of the UL traffic should be included in packet header within Uu adaptation layer.
The uu adaptation layer is placed over RLC sublayer for both CP and UP at the Uu interface between Relay UE and gNB. The Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB, while RLC, MAC and PHY are terminated in each link (i.e. the link between Remote UE and UE-to-Network Relay UE and the link between UE-to-Network Relay UE and the gNB). 
In CU/DU archtecture, Uu SDAP/PDCP and RRC allocated in CU and RLC, MAC and PHY allocated in DU. F1 interface between CU and DU supports the exchange of signalling information and data transmission. At least F1 UE context management function, RRC message transfer function and other F1-C functions and flow control function for F1-U function should by studied if CU/DU architecture is considered for L2 UE-to-Network Relay.
Observation 1: L2 UE-to-Network Relay has impact on F1AP if CU/DU archtecture is considered. 
However, CU/DU architecture has not been identified in objectives of sidelink relay WI for L2 UE to network relay. The workload that may bring with F1AP should be evaluated in RAN3 and confirmed by RAN plenary.
Proposal 2: RAN3 to discuss and confirm whether include F1AP impact on L2 UE-to-Network Relay.
Conclusions
With the discussion above, the following observation and proposals are achieved: 
Observation 1: L2 UE-to-Network Relay has impact on F1AP if CU/DU archtecture is considered. 
[bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Proposal 1: The lagecy retieve UE context procedure can be reused in L2 SL relay.
Proposal 2: RAN3 to discuss and confirm whether include F1AP impact on L2 UE-to-Network Relay.
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