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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss on control plane aspects for L2 relay.
Discussion
SI Acquisition
For SI forwarding from relay UE to remote UE, there is an on-going LS reply from SA2 related to one issue that has not conclusion, i.e., whether SI forwarding before PC5-RRC connection is needed.
	…
SA2 also would like to ask RAN2 to provide feedback on the following issues:
1) SA2 has assumed 5G MOCN architecture is supported for 5G ProSe Layer-2 UE-to-Network Relay as described in clause 4.2.7.2 of TS 23.304, and would like to ask RAN2 to confirm this assumption. SA2 has also realized PLMN IDs are required (before Layer-2 link has been established) for the Layer-2 Remote UE to perform PLMN selection as well as Relay selection under 5G MOCN architecture, and would like to know whether PLMN IDs are forwarded by Layer-2 UE-to-Network Relay to Layer-2 Remote UE via the AS layer message.
2) SA2 has realized TAI is needed for 5G ProSe Layer-2 Remote UE to determine the type of initial access message (Mobility Registration Update or Service Request), and would like to ask whether TAI is forwarded by 5G ProSe Layer-2 UE-to-Network Relay to the 5G ProSe Layer-2 Remote UE via the AS layer message.
…



There are 2 points in the LS, the first point is RAN sharing scenario is supported and captured in clause 4.2.7.2 of TS 23.304, and Non-serving PLMN list is required for Layer-2 remote UE to perform PLMN/relay selection before PC5-RRC connection establishment. They also indicate their preference on using AS layer message to forward this Non-serving PLMN list.
[bookmark: _Toc85795187]SA2 inform RAN2 the Non-serving PLMN list is required for Layer-2 remote UE to perform PLMN/relay selection before PC5-RRC connection establishment, and provide their preference on using AS layer message to forward it.
In this case, the SI delivery before PC5-RRC connection is needed, and for the two solutions on the table, i.e., using discovery message and using new broadcast PC5-RRC message, considering SA2’s preference, the broadcast PC5-RRC message should be used. 
[bookmark: _Toc85795190]Remote UE can receive the system information, i.e., list of non-serving PLMN IDs in the RAN sharing scenario before PC5 connection establishment with relay UE via new broadcast PC5-RRC message.
Then if carrying SI in broadcast manner over PC5 hop, the next issue is: unless one use dedicated PHY resource to carry that (similar to DL-SCH based BCCH), one has to rely on RLC UM (instead of TM) to support segmentation, and non-transparent mode at MAC to support multiplexing. 
After some further consideration on the multiplexing with other traffic solution, only broadcast-based traffic (discovery message, DCR...) can be multiplexed with, which are mainly PC5-S signalling. Whether the traffic from RRC and PC5-S can be multiplexed need further discussion.
Therefore, it may be more feasible that the broadcasted SI over PC5 can get dedicated resources to avoid multiplexing with other broadcast-based traffic. 
[bookmark: _Toc85795188]Dedicated resources are needed for broadcasted SI over PC5 to avoid multiplexing with other broadcast-based traffic.
The following two solutions can both achieve the difference between forwarded SI and other broadcast-based traffic:
· Rely on separate L2 ID
· Rely on separate resource pool
For the resource pool solution, resource fragmentation is inevitable. Besides, the L2 ID needs to be filled anyway, therefore how to fill the L2 ID in this resource pool solution should be discussed.
[bookmark: _Toc85795191]Define dedicated L2 ID for the forwarded SI if broadcast PC5-RRC is adopted.
The second point in the LS is about the delivery of TAI. As indicated in the LS, SA2 would like this information can be delivered via AS message. TAI is not necessarily required before PC5-RRC connection, therefore it can be forwarded to remote UE using unicast PC5-RRC message.
[bookmark: _Toc85795192]Remote UE can receive TAI after PC5 connection establishment with relay UE via unicast PC5-RRC message.
Besides the above 2 issue, several FFS points are left in last RAN2 meeting as follows:
For any SIB that the remote UE requests in on-demand manner, the relay UE can forward the response (i.e. the relay UE does not filter).  FFS which SIBs the remote UE could request.
FFS whether relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request.
Short message forwarding via introducing a short message field in SCI is not supported.
FFS if short message can be indicated by PC5-RRC.
PC5-RRC message is used to deliver SI to remote UE after PC5 connection establishment. FFS whether to use new or existing PC5-RRC message.



For the first FFS point that which SIBs the remote UE could request, we think no need to restrict UE requesting behaviour, i.e. all SIBs can be requested by remote UE if it wants, which is more future proving and can save specification efforts. 
[bookmark: _Toc85795193]Remote UE can request any SIBs, i.e. no specification restriction to forbid remote UE requesting a specific SIB.
For the issue that whether relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request, our answer is yes. At least in the following 2 cases, we think the voluntarily forwarding is needed to let remote UE acquire the related SIBs in time and save the signalling overhead:
· Case1: After forwarding the SIBs to remote UE triggered by a request, the related SIBs are updated.
· Case2: The public safety related SIBs (SIB6/7/8) are broadcasted/updated by NW.
[bookmark: _Toc85795194]Relay UE can voluntarily forward the SIBs/posSIBs to remote UE.
For the issue that whether short message via PC5-RRC is needed, our answer is no. Since the necessity of short message on Uu interface comes from the design of modification-period (MP) based SI delivery, yet the MP concept is not used at PC5 interface, so that the short message is not useful either. I.e., when there is a SI change, the network/relay can directly send the updated SI to the remote UE. For the concerns on whether relay UE/NW know the remote UE’s interest SI, we don’t think it’s a problem since remote UE can send on-demand request to relay UE/gNB.
[bookmark: _Toc85795195]Short message is not forwarded by the relay UE to the remote UE no matter remote UE is in RRC IDLE/INACTIVE or CONNECTED.
For the issue that whether to use new or existing PC5-RRC message to deliver SI to remote UE after PC5 connection establishment. It depends on which cast type is used, i.e. if unicast is used, existing PC5-RRC is enough (e.g. RRCReconfigurationSL), if broadcast is used, new PC5-RRC message should be defined.
[bookmark: _Toc85795196]Existing unicast PC5-RRC (e.g., RRCReconfigurationSL) is enough to deliver SI to remote UE after PC5 connection establishment.
Paging
At RAN2 #115, the following agreements have been made on paging:
When L2 Relay UE in RRC CONNECTED and L2 Remote UE(s) in RRC_IDLE/RRC_INACTIVE, the Relay UE can monitor PO of its PC5-RRC connected Remote UE(s) if the active DL BWP of Relay UE is configured with common CORESET and common search space.
For L2 relay UE in RRC_CONNECTED and L2 remote UE(s) in RRC_IDLE/RRC_INACTIVE, we specify signalling for delivery of the remote UE’s paging through dedicated RRC message.  Network implementation decision whether to use it (or keep the relay UE on BWP with CSS).  Can be revisited if a problem is found with network knowledge of which paging to forward.
RRC_IDLE/RRC_INACTIVE Relay UE decodes received paging message to derive the 5G-S-TSMI/I-RNTI and forward the paging message accordingly. (17/20)
RRC_IDLE/RRC_INACTIVE remote UE provide its Uu DRX cycle information to RRC_IDLE/RRC_INACTIVE relay UE. FFS what is Uu DRX cycle information and how to provide. (18/20)


It is agreed that dedicated RRC message can be used to send paging from NW to relay UE for the case that relay UE is in RRC CONNECTED, remote UE is in RRC IDLE/INACTIVE and the active DL BWP of Relay UE is not configured with common CORESET and common search space. A left issue of this solution is that NW doesn’t know which paging to forward, i.e. the 5G-S-TMSI / I-RNTI of each remote UE has PC5 RRC connection with relay UE. Therefore, relay UE has to report the 5G-S-TMSI / I-RNTI of each remote UE has PC5 RRC connection with it.
[bookmark: _Toc85795189]Relay UE has to report 5G-S-TMSI / I-RNTI of each remote UE has PC5 RRC connection with it to NW.
For this 5G-S-TMSI / I-RNTI reporting, both SidelinkUEinformationNR and UEAssistanceInformation can be used. Between them, UEAssistanceInformation is prefered since it is more controled by NW and we already agreed that it is Network implementation decision whether to use this dedicated RRC signal.
[bookmark: _Toc85795197]UEAssistanceInformation can be used to report 5G-S-TMSI / I-RNTI of each remote UE has PC5 RRC connection with it to NW.
Another issue been discussed in POST-115 offline discussion is what should be included in the PC5-RRC message from relay to remote UE for forwarding the paging message. The following options are discussed in the offline discussion:
A)	Entire paging record or list of UE IDs received in the dedicated Uu paging RRC message
B)	UE ID of the remote UE only (5G-S-TMSI or I-RNTI)
C)	Type of paging only (RAN paging or CN paging)
Considering both A and B+C can work and it will be easier for relay UE to transparently forwarding the paging record from gNB, we prefer that PC5-RRC message delivering paging to the remote UE contains the entire paging record from gNB.
[bookmark: _Toc85795198]PC5-RRC message delivering paging to the remote UE contains the entire paging record from gNB.

Access control
In R2#114, RAN2 send an LS [1] to CT1 on the necessity of relay/remote UE to perform UAC, and how for relay UE to fill the establishment cause value. The relied LS is on board and their answer to each question is as follows:
· It is up to RAN2 to decide whether new or existing cause value is used for relay UE establish/resume an RRC connection due to a connection of remote UE;
· Remote UE reuse legacy access control is confirmed;
· Relay UE skips UAC when IDLE/INACTIVE Relay UE intends to access network only for the purpose of relaying but not for its own service is preferred by CT1.
The only left issue is whether new or existing cause value is used for relay UE establish/resume an RRC connection due to a connection of remote UE, the pros and cons of the two solutions are summarized as follows:
	
	Pros 
	Cons 

	New cause value
	1. It’s clearer and simpler to set separate cause value for relay and non-relay service;
2. No extra signalling from remote UE to relay UE to indicate cause-value is needed;
3. No further issue on how to decide which cause value to use.
1. 
	1.	No further differentiate of different service types.

	Existing cause value
	1. NW can identify the specific service type that triggers RRC CONNECTION establishment.
	1. Signalling overhead on PC5;
2. Further issue on how to decide which cause value to use, e.g. multiple remote UEs with different cause values;
3. NW cannot differentiate whether the service request is by relay UE itself or due to remote UE.



According to the above analysis, define a new cause value for relay service is preferred. 
[bookmark: _Toc85795199]New cause value should be defined for relay UE to establish/resume an RRC connection due to a connection of remote UE.
[bookmark: _Toc85795200]RAN2 not pursue remote UE sending cause value to relay UE for RRC connection establishment /resumption.
Other left issues
The first issue is about the RLC configurations of delivering remote UE’s SRB0 and SRB1, the current status of conclusions on this issue is summarised as follows:
	
	PC5 RLC
	Uu RLC

	SRB0
	Concluded: specified (fixed) configuration
	Configuration by NW, FFS for default configuration.

	SRB1
	Dedicated configuration for SRB1 other that RRCResume and RRCReestablishment
default configuration for RRCResume and RRCReestablishment
Dedicated configuration for RRCReconfigurationComplete in path switch to indirect path for RRC_CONNECTED relay UE. FFS for RRC_IDLE/RRC_INACTIVE relay UE, if agreed to support.
	Dedicated configuration for SRB1 other that RRCResume and RRCReestablishment
FFS for configuration for RRCResume and RRCReestablishment
Dedicated configuration for RRCReconfigurationComplete in path switch to indirect path for RRC_CONNECTED relay UE. FFS for RRC_IDLE/RRC_INACTIVE relay UE, if agreed to support.



Firstly, for the need of default Uu RLC configuration for delivering remote UE’s SRB0, we think the default configuration is not needed since: 1) dedicated configuration is sufficient and more flexible; 2) the whole procedure (configuration of Uu channel) happens after relay UE enters into RRC_CONNECTED state, i.e. the dedicated configuration works well.
[bookmark: _Toc85795201]The default Uu RLC configuration for delivering remote UE’s SRB0 is not needed.
Then, for the Uu RLC configuration of RRCResume and RRCReestablishment, as the same reason above for SRB0, dedicated configuration is sufficient.
[bookmark: _Toc85795202]Dedicated Uu RLC configuration for delivering remote UE’s SRB1 such as RRCResume and RRCReestablishment is sufficient.
For delivery of RRCReconfigurationComplete in path switch to indirect path, if RRC_IDLE/RRC_INACTIVE relay UE is agreed to support, we think same principle as the configuration for RRCResume and RRCReestablishment can be applied, i.e. default configuration on PC5 which can be reconfigured by NW and dedicated configuration on Uu since the whole procedure (configuration of Uu channel) happens after relay UE enters into RRC_CONNECTED state.
[bookmark: _Toc85795203]For delivery of RRCReconfigurationComplete in direct-to-indirect path switching procedure, for RRC_IDLE/RRC_INACTIVE relay UE, default configuration on PC5 hop which can be reconfigured by NW and dedicated configuration on Uu hop should be used.
Another aspect is about the handling of failure cases, which includes RLF and connection to NW request failure. The left issues related to this aspect are summarised as follows:
	
	How to handle

	Relay UE Uu RLF
	Relay UE: send PC5-S release signalling to remote UE, FFS for PC5-RRC release signalling
	Remote UE: Relay reselection; connection re-establishment

	Remote/relay UE PC5 RLF
	Relay UE: report to NW
	Remote UE: Relay reselection; connection re-establishment

	Relay UE connection setup/resume/re-establish failure
	FFS for the need of additional signalling/indication from relay to remote UE

	Remote UE connection setup/resume/re-establish failure
	Legacy mechanism



For the listed issues, the 1st is whether we need PC5-RRC signalling besides PC5-S signalling, the answer is no since there is no additional gain for introducing this additional PC5-RRC signalling.
The 2nd issue is whether we need additional signalling/indication from relay to remote UE when the RRC connection request of relay UE is rejected by NW, the answer is also no since the legacy access procedure can work well for remote UE, i.e. serval timers (e.g. T300) are defined to help UE determine the situation.
[bookmark: _Toc85795204]Rely on UE implementation (e.g., via PC5-S signalling to release the link) to handle Uu/PC5 RLF and RRC setup/resumption/re-establishment failure of Relay UE. RAN2 not pursue PC5-RRC based approach. 
Conclusion
We have the following observations:
Observation 1	SA2 inform RAN2 the Non-serving PLMN list is required for Layer-2 remote UE to perform PLMN/relay selection before PC5-RRC connection establishment, and provide their preference on using AS layer message to forward it.
Observation 2	Dedicated resources are needed for broadcasted SI over PC5 to avoid multiplexing with other broadcast-based traffic.
Observation 3	Relay UE has to report 5G-S-TMSI / I-RNTI of each remote UE has PC5 RRC connection with it to NW.

We have the following proposals:
[bookmark: _GoBack]Proposal 1	Remote UE can receive the system information, i.e., list of non-serving PLMN IDs in the RAN sharing scenario before PC5 connection establishment with relay UE via new broadcast PC5-RRC message.
Proposal 2	Define dedicated L2 ID for the forwarded SI if broadcast PC5-RRC is adopted.
Proposal 3	Remote UE can receive TAI after PC5 connection establishment with relay UE via unicast PC5-RRC message.
Proposal 4	Remote UE can request any SIBs, i.e. no specification restriction to forbid remote UE requesting a specific SIB.
Proposal 5	Relay UE can voluntarily forward the SIBs/posSIBs to remote UE.
Proposal 6	Short message is not forwarded by the relay UE to the remote UE no matter remote UE is in RRC IDLE/INACTIVE or CONNECTED.
Proposal 7	Existing unicast PC5-RRC (e.g., RRCReconfigurationSL) is enough to deliver SI to remote UE after PC5 connection establishment.
Proposal 8	UEAssistanceInformation can be used to report 5G-S-TMSI / I-RNTI of each remote UE has PC5 RRC connection with it to NW.
Proposal 9	PC5-RRC message delivering paging to the remote UE contains the entire paging record from gNB.
Proposal 10	New cause value should be defined for relay UE to establish/resume an RRC connection due to a connection of remote UE.
Proposal 11	RAN2 not pursue remote UE sending cause value to relay UE for RRC connection establishment /resumption.
Proposal 12	The default Uu RLC configuration for delivering remote UE’s SRB0 is not needed.
Proposal 13	Dedicated Uu RLC configuration for delivering remote UE’s SRB1 such as RRCResume and RRCReestablishment is sufficient.
Proposal 14	For delivery of RRCReconfigurationComplete in direct-to-indirect path switching procedure, for RRC_IDLE/RRC_INACTIVE relay UE, default configuration on PC5 hop which can be reconfigured by NW and dedicated configuration on Uu hop should be used.
Proposal 15	Rely on UE implementation (e.g., via PC5-S signalling to release the link) to handle Uu/PC5 RLF and RRC setup/resumption/re-establishment failure of Relay UE. RAN2 not pursue PC5-RRC based approach.
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