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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#116-e meeting, some agreements on control plane procedures for L2 U2N relay were made. But there are still some open issues need to be further discussed, listed below:
Trigger for service request:
· Issue 1: When does AS layer send the trigger for service request to upper layer?
RAN sharing：
· Issue 1: Whether RAN sharing is supported for NG-RAN node of L2 relay?
· Issue 2: WA: cellAccessRelatedInfo from SIB1 [16/23] is forwarded before PC5-RRC connection.  FFS the exact signaling.
PCI:
· Issue 1: How does the remote UE obtain the PCI of relay UE’s serving cell?
Cause value：
· Issue 1: Which one of the following options is preferable for relay UE to use for establishment/resume cause value when relay UE enters RRC_CONNECTED only for relaying purpose?
· a) Provided by its upper layer;
· b) Received from remote UE;
· c) New cause value for relay;
· d) Fixed existing cause value.
SIB:
· Issue 1: WA: Any SIB which the remote UE has a requirement to use (e.g. for relay purpose) can be requested by the remote UE (from the relay UE or the network).  FFS how to capture this in spec, but this agreement does not automatically imply signalling to request all SIBs.
· Issue 2: WA: Voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation.
· Issue 3: For the remote UE in RRC_CONNECTED, which (if any) of the following is performed by a relay UE when it receives short message: 
· [bookmark: _GoBack]a) The relay UE forwards short message to the remote UE for the remote UE to perform dedicatedSIBRequest; 
· b) The relay UE, forwards SI that the remote UE without sending the short message. 
· Issue 4: Assuming short message forwarding is not performed, RAN2 discuss which non-PWS SIB the relay UE forwards to the remote UE upon SI update: 
· a) All updated SI;
· b) A subset of the changed SI that is applicable to the remote UE;
· c) Left to relay UE implementation.
· Issue 5: Whether/how to support minimum/essential SI?
Paging：
· Issue 1: What is the PC5-RRC signalling contents of paging monitor request from remote UE and what is idle/inactive relay UE’s behavior when receive it?
· Issue 2: FFS details of what the remote UE provides to the relay UE for the remote UE’s UE specific DRX cycle.
· Issue 3: Whether the paging message sent over PC5-RRC contains: 
· a) The entire paging record received by the relay UE; 
· b) Only information relevant to that remote UE (i.e. UE ID and/or paging type). 
· Issue 4: Which RRC message is used to provide remote UE information (i.e. 5G-S-TMSI/I-RNTI) ：
· a) UAI; 
· b) SUI. 
Default configuration for Uu RLC carrying SRB0：
· Issue 1: Whether default configuration for Uu RLC carrying SRB0 is specified?
In this contribution, we will discuss the above remaining issues.
Discussion
Trigger for service request
In RAN2#115-e meeting, RAN2 replied LS[2] to SA2 that for relay UE in CM_IDLE, a suitable timing for the trigger for service request is from AS layer. However, there is no agreement on suitable timing in RAN2.
Proposal 1: For relay UE in RRC_IDLE, AS layer sends an indication to upper layer for service request upon reception of a message via SL-RLC0.
RAN sharing
In RAN2#116-e meeting, whether RAN sharing can be supported for the NG-RAN node for Rel-17 Layer-2 UE-to-Network Relay was discussed based on SA2’s LS. However, no consensus was reached. While the majority view is it can be supported. The concern of opponent is whether there are additional efforts due to RAN sharing. Since RAN sharing has been supported in Rel-15, the effects due to RAN sharing mainly in the core network, such as remote UE’s PLMN selection and authorizations. Therefore, it is unnecessary to exclude RAN sharing for L2 U2N relay in Rel-17 from RAN2’s perspective.
Proposal 2: It is unnecessary to exclude RAN sharing from RAN2 perspective.
Further, in RAN2#116-e meeting, RAN2 has made the following working assumption:
	Agreements
Proposal 17: WA: cellAccessRelatedInfo from SIB1 [16/23] is forwarded before PC5-RRC connection.  FFS the exact signalling.


First, we can confirm above WA. If proposal 2 is agreed, remote UE needs to acquire PLMN list included in cellAccessRelatedInfo to perform PLMN selection which is part of relay (re)selection procedure.
Proposal 3: RAN2 confirms cellAccessRelatedInfo from SIB1 is forwarded before PC5-RRC connection establishment.
In RAN2#116-e meeting, the majority’s view is to deliver the cellAccessRelatedInfo from SIB1 to the remote UE in discovery message. Considering that the PLMN list and cell ID included in cellAccessRelatedInfo can be used for relay (re)selection, it can avoid additional latency of relay (re)selection if cellAccessRelatedInfo is included in discovery message.
Proposal 4: Relay forwards cellAccessRelatedInfo from SIB1 to the remote UE by discovery message.
Proposal 5: RAN2 sends LS to SA2 to inform that cellAccessRelatedInfo should be included in the discovery message from relay UE to remote UE. 
PCI
In RAN2#116-e meeting, the agreement on PCI was made:
	Proposal 10: Agree that Remote UE needs to know the PCI of Relay UE’s serving cell. FFS how Remote UE obtains the PCI of relay UE’s serving cell. [23/23]


For the issue of how does the remote UE obtain the PCI of relay UE’s serving cell, there are two options as below:
· Option1: PCI of relay UE’s serving cell is included in the discovery message.
· Option2: gNB transmits PCI to remote UE by included it in dedicated RRC signaling. 
Since the PCI of the source cell is used to derive shortMAC-I for reestablishment and resume. The remote UE can acquire the PCI of the source cell when it is in RRC_CONNECTED state. Hence, option 2 is preferred. 
Proposal 6: gNB transmits PCI to remote UE by included it in dedicated RRC signaling.
Cause value for relay UE
For the issue whether introduce a new establishment/resume cause value for relay UE establish/resume an RRC connection due to a connection of remote UE, CT1 didn’t reach the consensus on it. CT1 prefers RAN2 to decide it.
	Answer 1: CT1 cannot reach the consensus on which option is preferred. It is up to RAN2 to progress Option 1 or Option 2. 


The RRC connection establishment of relay UE should be discussed firstly. SA2 has agreed that if the CM-IDLE relay UE receive a connection request from remote UE for relaying, relay UE shall trigger service request procedure to enter CM_CONNECTED state before relaying the remote UE’s traffic. There are 2 options for relay UE RRC connection establishment procedure:
· Option 1: Relay UE’s own connection establishment is triggered upon reception of a message on the default L2 configuration on PC5. 
· Option 2: Relay UE’s own connection establishment is triggered upon service request from NAS layer.
For option 1, RRC layer of relay UE needs to set cause value. 2 options were proposed:
· Option 1-1: Define a new establishment/resume cause value that is used for all cases when the relay UE establish/resume an RRC connection due to a connection of remote UE.
· Option 1-2: Reuse existing establishment/resume cause values.
Further, there are 2 sub-options for option 1-2:
· Option 1-2-1: Reuse a fixed cause value (e.g. mo-Signalling) for all cases when the relay UE establish/resume an RRC connection due to a connection of remote UE.
· Option 1-2-2: Use the cause value of remote UE.
The cause value for option 1 has been discussed many times, and no consensus was reached.
For option 2, the cause value in RRC setup/resume request message is from higher layer as legacy procedure. How to set cause value of NAS message is out of RAN2 scope.
Since option 2 has less specification impacts than option 1, it is preferred that RRC_IDLE/ RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
Proposal 7: RRC_IDLE/RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
Proposal 8: The establishment/resume cause value is provided by upper layer when Relay UE enters RRC_CONNECTED only for relaying purpose.
If proposal 7 is agreed, the cause value of relay UE should be provided by NAS. RAN2 should inform the agreement to CT1 and CC SA2.
Proposal 9: RAN2 sends LS to CT1 and CC SA2 to inform the agreement that RRC_IDLE/ RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
SIB
In RAN2#116-e meeting, some agreements on SIB forwarding were made:
	Agreements:
Proposal 4: For the remote UE in RRC_IDLE/RRC_INACTIVE, short message is not forwarded by the relay UE to the remote UE. [19/23]
Proposal 6: Assuming short message forwarding is not performed, relay UE can forward PWS SIBs to the remote UE [22/23]
Proposal 9: As a baseline, in-coverage Remote UE is allowed to acquire some necessary SIB over Uu irrespective of its PC5 connection to Relay UE. [23/23]
Proposal 10: Agree that Remote UE needs to know the PCI of Relay UE’s serving cell. FFS how Remote UE obtains the PCI of relay UE’s serving cell. [23/23]
Proposal 12 (modified): WA: Any SIB which the remote UE has a requirement to use (e.g. for relay purpose) can be requested by the remote UE (from the relay UE or the network). [20/23]  FFS how to capture this in spec, but this agreement does not automatically imply signalling to request all SIBs.
Proposal 14: A new PC5-RRC message is used by the remote UE to request SI from the relay UE [23/23]
Proposal 15: A new PC5-RRC message is used by the relay UE to send SI to the remote UE [22/23]
Proposal 16: WA: Voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation
Proposal 18: Use of groupcast/broadcast for forwarding SIB from the relay UE to the remote UE after PC5-RRC connection establishment is down-prioritized.


There are five left issues of SIB:
· Issue 1: WA: Any SIB which the remote UE has a requirement to use (e.g. for relay purpose) can be requested by the remote UE (from the relay UE or the network). [20/23]  FFS how to capture this in spec, but this agreement does not automatically imply signalling to request all SIBs.
· Issue 2: WA: Voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation. 
· Issue 3: For the remote UE in RRC_CONNECTED, RAN2 discuss which (if any) of the following is performed by a relay UE when it receives short message a) the relay UE forwards short message to the remote UE for the remote UE to perform dedicatedSIBRequest.  b) the relay UE, forwards SI that the remote UE without sending the short message.
· Issue 4: Assuming short message forwarding is not performed, RAN2 discuss which non-PWS SIB the relay UE forwards to the remote UE upon SI update: 
· a) All updated SI;
· b) A subset of the changed SI that is applicable to the remote UE;
· c) Left to relay UE implementation.
· Issue 5: Whether/how to support minimum/essential SI?
For the WA: Any SIB which the remote UE has a requirement to use (e.g. for relay purpose) can be requested by the remote UE (from the relay UE or the network), it is unnecessary to restrict some SIBs can’t be requested by the remote UE. Therefore, RAN2 can confirm the working assumption.
Proposal 10: RAN2 confirms any SIB which the remote UE has a requirement to use (e.g. for relay purpose) can be requested by the remote UE (from the relay UE or the network).
For the WA: Voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation, it can increase flexibility of SIB forwarding. Therefore, RAN2 can confirm the working assumption.
Proposal 11: RAN2 confirms voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation.
When the relay UE receives short message, its behavior should unified for IDLE/INACTIVE/ CONNECTED remote UEs. It is unnecessary to restrict relay UE only forwards the updated SIBs requested by the remote UE. On the one hand, Relay UE can’t know which SIBs the linked CONNECTED remote UE are interested in. On the other hand, the stored interested SIBs information of IDLE/ INACTIVE remote UE may be not accurate since the remote UE may transit from CONNECTED to IDLE/ INACTIVE, or the remote UE may perform path switch from other relay UE or gNB. For both cases, the remote UE may not acquire SIB from current relay UE. The relay UE can’t aware which SIBs are the remote UE interested. Therefore, relay UE should forward all updated SI(s) to the remote UE.
Proposal 12: For the remote UE in RRC_CONNECTED, short message is not forwarded by the relay UE to the remote UE.
Proposal 13: The relay UE forwards PWS SIs to the remote UE in RRC_CONNECTED without sending the short message.
Proposal 14: The relay UE forwards all updated SI(s) to the remote UE.
For the issue whether/how to support minimum/essential SI, if RAN2 agrees that cellAccessRelatedInfo from SIB1 is forwarded by discovery message, the remote UE can acquire all parameters for relay (re)selection by receipt the discovery message. The remote UE can acquire other parameters after PC5-RRC connection establishment with the relay UE.
Proposal 15: It is unnecessary to introduce minimum/essential SI.
Paging
In RAN2#116-e meeting, the agreements on paging forward were made:
	Agreement:
Proposal 1 (modified): Relay UE in RRC_CONNECTED, if configured with paging CSS, can determine whether to monitor POs for a remote UE based on PC5-RRC signalling received from the remote UE.  FFS on the signalling contents and for the case of idle/inactive relay UE. [18/23]
Proposal 2: Remote UE paging occasions are derived by the relay UE from the formula in 38.304 (for PF/PO calculation).  [23/23]
Proposal 3: Relay UE determines all parameters except for the UE specific DRX cycle and the UE ID, from the relay’s own acquisition of SIB1.  FFS details of what the remote UE provides to the relay UE for the remote UE’s UE specific DRX cycle. [20/23]
Proposal 4 (modified): UE ID and information on UE specific DRX cycle (as provided by the remote UE in accordance with P3) is provided by the remote UE to the relay UE using PC5-RRC signalling. [23/23]
Proposal 5: The dedicated RRC message for delivering remote UE paging to the RRC_CONNECTED relay UE may contain one or more remote UE IDs (5G-S-TMSI or I-RNTI). [23/23]
Proposal 11: Agree that Relay UE can notify Remote UE ID (i.e. 5G-S-TMSI/I-RNTI) information to the gNB via dedicated RRC message for paging delivery purpose. [23/23]


Four leftover issues are below:
· Issue 1: What is the PC5-RRC signalling contents of paging monitor request from remote UE and what is idle/inactive relay UE’s behavior when receive it?
· Issue 2: FFS details of what the remote UE provides to the relay UE for the remote UE’s UE specific DRX cycle.
· Issue 3: Whether the paging message sent over PC5-RRC contains: 
· a) The entire paging record received by the relay UE;
· b) Only information relevant to that remote UE (i.e. UE ID and/or paging type).
· Issue 4: Which RRC message is used to provide remote UE information (i.e. 5G-S-TMSI/I-RNTI): 
· a) UAI;
· b) SUI.
Issue 1: PC5-RRC signalling contents of paging monitor request
From remote UE’s perspective, paging monitor is same no matter the relay UE is in RRC_IDLE/INACTIVE or RRC_CONNECTED. Hence, remote UE’s ID and the remote UE’s UE specific DRX cycle should be included in PC5-RRC signalling of paging monitor request. 
Proposal 16: Remote UE’s ID and the remote UE’s UE specific DRX cycle should be included in PC5-RRC signalling of paging monitor request.
Proposal 17: Relay UE in RRC_IDLE/INACTIVE can determine whether to monitor POs for a remote UE based on PC5-RRC signalling received from the remote UE.
Issue 2: details of what the remote UE provides to the relay UE for the remote UE’s UE specific DRX cycle
How to carry UE specific DRX cycle was discussed, there are 3 options as below:
· Option 1: min(Default DRX cycle, UE dedicated DRX cycle) for IDLE remote UE, min(Default DRX cycle, UE dedicated DRX cycle, RAN paging cycle) for INACTIVE remote UE.
· Option 2: UE dedicated DRX cycle for IDLE remote UE, min(UE dedicated DRX cycle, RAN paging cycle) for INACTIVE remote UE.
· Option 3: UE dedicated DRX cycle for IDLE remote UE, UE dedicated DRX cycle and RAN paging cycle for INACTIVE remote UE.
All options can work. Since default DRX cycle belongs to the parameters relay UE own acquisition of SIB1, it is unnecessary to exchange it between relay UE and remote UE. And the overhead of option 3 is higher than option 1/2. Hence, option2 is preferred.
Proposal 18: Remote UE sends its UE specific DRX cycle, i.e., UE dedicated DRX cycle for IDLE remote UE, min(UE dedicated DRX cycle, RAN paging cycle) for INACTIVE remote UE, to the linked relay UE.
Issue 3: the paging message content over PC5-RRC
For this issue, there are 2 options as below:
· a) The entire paging record received by the relay UE [9/23];
· b) Only information relevant to that remote UE (i.e. UE ID and/or paging type) [13/23].
Relay UE should deliver paging to the remote UE contains both the UE ID and the paging type. 
The remote UE’s behaviour is different based on ue-Identity included in the received paging message. For RRC_IDLE remote UE, it needs to forward the ue-Identity and accessType (if present) to the upper layers. For RRC_INACTIVE remote UE, if ue-Identity included in the PagingRecord is ng-5G-S-TMSI, it needs to forward the ue-Identity and accessType (if present) to the upper layers and back to RRC_IDLE. For RRC_INACTIVE remote UE, if ue-Identity included in the PagingRecord is fullI-RNTI, it initiates the RRC connection resumption procedure. Therefore, the paging record for the remote UE should be forwarded to the remote UE. 
Since RAN2 had agreed to use a new PC5-RRC message to relay the paging information from Relay UE to Remote UE, it is unnecessary to include the entire PagingRecordList of paging message received in Uu in PC5-RRC paging message. Only the PagingRecord of the remote UE is enough.
Proposal 19: Relay UE only relay the PagingRecord of the remote UE to the remote UE by PC5-RRC paging message.
Issue 4: Which RRC message is used to provide remote UE information (i.e. 5G-S-TMSI/I-RNTI): 
· a) UAI;
· b) SUI.
Relay UE needs to notify remote UE ID (i.e. 5G-S-TMSI/I-RNTI) information to the gNB while relay UE’s active BWP without CSS. Since relay UE awares whether CSS configured on its active BWP, it can decide whether and when to report remote UE ID information to gNB by itself. Furthermore, SUI already includes some remote UE’s information (L2 ID), it is prefer to adopt option b.
Proposal 20: Relay UE provides remote UE information (i.e. 5G-S-TMSI/I-RNTI) to gNB using SUI message.
Default configuration for Uu SRB0
It is still FFS on whether default configuration for Uu RLC carrying remote UE’s SRB0 is specified. For this issue, we have no strong view. Since the default configuration can be overridden by network configuration, there isn’t negative impact to support default configuration for Uu RLC carrying remote UE’s SRB0.
Proposal 21: Default configuration for Uu RLC carrying remote UE’s SRB0 is supported.
Conclusion
According to the above discussion, the proposals on the above issues are as follows:
Proposal 1: For relay UE in RRC_IDLE, AS layer sends an indication to upper layer for service request upon reception of a message via SL-RLC0.
Proposal 2: It is unnecessary to exclude RAN sharing from RAN2 perspective.
Proposal 3: RAN2 confirms cellAccessRelatedInfo from SIB1 is forwarded before PC5-RRC connection establishment.
Proposal 4: Relay forwards cellAccessRelatedInfo from SIB1 to the remote UE by discovery message.
Proposal 5: RAN2 sends LS to SA2 to inform that cellAccessRelatedInfo should be included in the discovery message from relay UE to remote UE. 
Proposal 6: gNB transmits PCI to remote UE by included it in dedicated RRC signaling.
Proposal 7: RRC_IDLE/RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
Proposal 8: The establishment/resume cause value is provided by upper layer when Relay UE enters RRC_CONNECTED only for relaying purpose.
Proposal 9: RAN2 sends LS to CT1 and CC SA2 to inform the agreement that RRC_IDLE/ RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
Proposal 10: RAN2 confirms any SIB which the remote UE has a requirement to use (e.g. for relay purpose) can be requested by the remote UE (from the relay UE or the network).
Proposal 11: RAN2 confirms voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation.
Proposal 12: For the remote UE in RRC_CONNECTED, short message is not forwarded by the relay UE to the remote UE.
Proposal 13: The relay UE forwards PWS SIs to the remote UE in RRC_CONNECTED without sending the short message.
Proposal 14: The relay UE forwards all updated SI(s) to the remote UE.
Proposal 15: It is unnecessary to introduce minimum/essential SI.
Proposal 16: Remote UE’s ID and the remote UE’s UE specific DRX cycle should be included in PC5-RRC signalling of paging monitor request.
Proposal 17: Relay UE in RRC_IDLE/INACTIVE can determine whether to monitor POs for a remote UE based on PC5-RRC signalling received from the remote UE.
Proposal 18: Remote UE sends its UE specific DRX cycle, i.e., UE dedicated DRX cycle for IDLE remote UE, min(UE dedicated DRX cycle, RAN paging cycle) for INACTIVE remote UE, to the linked relay UE.
Proposal 19: Relay UE only relay the PagingRecord of the remote UE to the remote UE by PC5-RRC paging message.
Proposal 20: Relay UE provides remote UE information (i.e. 5G-S-TMSI/I-RNTI) to gNB using SUI message.
Proposal 21: Default configuration for Uu RLC carrying remote UE’s SRB0 is supported.
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