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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#113bis-e meeting, some agreements on control plane procedures for L2 U2N relay were made. And some issues still need to be further discussed as below:
· Issue 1: Uu RLC channel configuration of remote UE’s SRB0 and SRB1 to deliver RRCResume and RRCReestablishment.
· Issue 2: Paging mechanism over PC5.
· Issue 3: Which system information should be forwarded to remote UE?
· Issue 4: Which cast type and SL channel shall be used to carry the system information forwarding via PC5?
· Issue 5: When IC Remote UE receives the system information from Relay UE?
· Issue 6: Whether the relay UE performs UAC when it accesses network only for the purpose of relaying but not for its own service?
In this contribution, we will discuss remain issues on the control plane procedure.
Discussion
Connection Management
In RAN2#113bis-e meeting, some agreements on PC5 and Uu RLC channel configuration were reached. The remaining issues are:
· For the delivery of remote UE’s SRB0 RRC message, specified (fixed) configuration is used for the configuration of PC5 RLC channel. FFS for the Uu RLC channel.
· For the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment message, default configuration is used for the configuration of PC5 RLC channel which can be reconfigured by network. FFS for Uu RLC channel.  
[bookmark: _GoBack]SRB0 is for RRC messages using the CCCH logical channel, CCCH configuration is specified in TS 38.331 section 9.1.1.2. It is obvious that Uu RLC channel configuration of remote UE’s SRB0 RRC message shall reuse CCCH configuration. 
Proposal 1: Uu RLC channel configuration of Remote UE’s SRB0 RRC message shall reuse CCCH configuration which is specified in specification.
In NR Uu, SRB1 for RRCResume message applies the default SRB1 configuration as below:
	[bookmark: _Toc46486806][bookmark: _Toc46444045][bookmark: _Toc46439208]5.3.13	RRC connection resume
[bookmark: _Toc46486809][bookmark: _Toc46444048][bookmark: _Toc46439211]5.3.13.2	Initiation
[text omitted...]
1>	apply the default SRB1 configuration as specified in 9.2.1;
[text omitted…] 


For remote UE’s RRC resume, there is no need to change the existing mechanism.
Proposal 2: The default configuration is applied for Uu RLC channel configuration of Remote UE’s SRB1 for RRCResume message.
Further, the purpose of RRC re-establishment procedure is to re-establish the RRC connection. A UE in RRC_CONNECTED may initiate the procedure in order to continue the RRC connection. Hence, if SRB1 was reconfigured by network, UE shall apply the stored SRB1 configuration. For remote UE’s RRC re-establishment, there are 3 cases:
· Case 1: Remote UE re-establishes the RRC connection via the direct Uu link.
· Case 2: Remote UE re-establishes the RRC connection via the old U2N relay link.
· Case 3: Remote UE re-establishes the RRC connection via the new U2N relay link.
For case 1, the remote UE can’t use the stored SRB1 configuration if it re-establishes the RRC connection with a suitable cell directly since the Uu RLC configuration of Uu SRB1 was stored in relay UE. Remote UE shall fallback to establish a new RRC connection. 
For case 2, Remote UE re-establishes the RRC connection via the old U2N relay link, the relay UE can use the stored Uu SRB1 configuration. 
For case 3, even the new Relay UE also has no Uu SRB1 configuration of Remote UE, it can be configured by gNB since it has been connected to gNB. 
Proposal 3: The default configuration is applied for Uu RLC channel configuration of Remote UE’s SRB1 for RRCReestablishment message when Remote UE re-establishes the RRC connection via Uu link directly.
Proposal 4: The network configuration is applied for Uu RLC channel configuration of Remote UE’s SRB1 for RRCReestablishment message when Remote UE re-establishes the RRC connection via U2N relay.
Paging
In RAN2#113bis-e meeting, it was agreed that a relay UE needs to monitor paging for a remote UE, the relay UE should monitor all POs for the remote UE as a baseline. And unicast can be used for the paging forwarding via PC5. The detailed paging procedure between the relay UE and the remote UE had not been discussed in SI phase. Consideration the Remote UE’s power consumption, the Remote UE should monitor paging using discontinuous reception (DRX) over PC5 interface. How to define the SL PO should be discussed.
Proposal 5: Remote UE should monitor paging using discontinuous reception (DRX) over PC5 interface. How to define the SL PO should be further discussed.
In Uu, PCCH mapped to PCH is used to transmit paging message. Transparent MAC PDU format is used for PCH. In PC5, it was agreed that unicast can be used for the paging forwarding via PC5. Hence, paging should map to SL-SCH. MAC PDU format for SL-SCH will be used, relay UE need to decode the paging message and forward the PagingRecord matched the remote UE identity to the remote UE.
Proposal 6: Relay UE need to decode the paging message and forward the PagingRecord matched the remote UE identity to the remote UE.
System Information Delivery
In RAN2#113bis-e meeting, the agreements on system information were made:
	Proposal 9-1: [23/23] [Easy] For RRC_Connected remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE.
Proposal 9-2: [22/23] [Easy] For RRC_Idle/INACTIVE remote UE, remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SI acquisition procedure according to its own RRC state (if needed) and sends the acquired SIB to remote UE.
Proposal 10-2: [23/23] [Easy] PC5-RRC message can be used to carry the system information forwarding via PC5.



The leftover issues of system information delivery include:
· Which system information should be forwarded to remote UE?
· Which cast type and SL channel shall be used to carry the system information forwarding via PC5?
· When IC Remote UE receives the system information from Relay UE?
Which system information should be forwarded to remote UE?
In [1], Question 8 was discussed on this issue. Whether require defining essential SIBs depends on whether can relay UE send some SIBs to remote UE without request? This issue should be discussed before the decision on which system information should be forwarded to remote UE.
Proposal 7: RAN2 should discuss whether relay UE can send some SIBs to remote UE without request. 
Further, remote UE can acquire any SIB even if the SIB is not relevant for relaying via on-demand SI manner. 
Proposal 8: Remote UE can acquire any SIB from relay UE based on SL on-demand SI manner.
Further, whether Relay UE can change the information and format of the SIB? Consideration on the security and complexity, it is suggested that Relay UE forwards the original SIBs to Remote UE without changing the information and format of the SIB.
Proposal 9: Relay UE forwards the original SIBs to Remote UE without changing the information and format of the SIB.
Which cast type and SL channel shall be used to carry the system information forwarding via PC5?
First, relay UE identity shall be explicitly informed to remote UE with the SIB since it is used to U2N relay (re)selection. If RAN2 agrees that relay UE forwards the original SIBs to remote UE without changing the information and format of the SIB, relay UE identity shall be in MAC sub-header of MAC PDU of SIB. Therefore, SL-SCH should be used to carry the system information forwarding via PC5. Further, some SIBs shall be acquired before PC5 unicast connection establishment, relay UE shall support forwarding SIB to remote UE via broadcast. On the other hand, remote UE may request some SIBs from the connected relay UE. Hence, relay UE can also forward SIB to remote UE via unicast.  
Proposal 10: SL-SCH should be used to the system information forwarding via PC5.
Proposal 11: Broadcast should be used to the system information forwarding via PC5.
Proposal 12: Unicast can be used to the system information forwarding via PC5.
In Rel-16, Rx UE only receives the TB associated to groupcast or broadcast and the destination L2 ID is equal to any of the Destination Layer-2 ID(s) of the UE. For broadcast SIB forwarding, how to avoid remote UE drop the MAC PDU containing required SIB due to the destination L2 ID filter? The simple way is remote UE can aware whether the TB contains SIB or not via explicit indication. 
Proposal 13: Remote UE can aware whether the TB contains SIB or not via explicit indication.
When IC Remote UE receives the system information from Relay UE?
For IC Remote UE, once it switches to indirect link, it shall change to the serving cell of the Relay UE it linked which may be same or not of its source cell. Therefore, Remote UE shall acquire the SIBs from the Relay UE when it switches to U2N relay link.
Proposal 14: For IC Remote UE, it shall acquire the SIBs from the linked Relay UE when it switches to U2N relay link.
Access Control
In RAN2#113bis-e meeting, the working assumption on UAC was made: 
	Proposal 15: [23/23] [Easy] Remote UE can reuse legacy access control and no need to enhance the access control procedure of Remote UE.  FFS whether the relay UE performs UAC for itself.


The relay UE does not perform UAC for remote UE. Whether it performs UAC for itself when it intends to access network only for the purpose of relaying but not for its own service? On the one hand, it impacts remote UE’s access control if UAC result of relay UE is not to access network but it received the first RRC message of remote UE. On the other hand, it is unacceptable to allow relay UE access network without access control for UAC procedure applies to all UEs except IAB-MT. In [1], this issue was discussed, 17/23 companies support relay UE should perform UAC for remote UE’s service.
[bookmark: _Ref54355401]Proposal 15: Relay UE should also perform UAC when relay UE intends to access network only for the purpose of relaying but not for its own service.
Since there isn’t relay UE’s own service, to avoid network establishes PDU connection for relay UE, AC 8 (MO signaling on RRC level resulting from other than paging) can be reused for the case relay access network only for the purpose of relaying but not for its own service.
Proposal 16: AC 8 (MO signaling on RRC level resulting from other than paging) can be reused for the case relay access network only for the purpose of relaying but not for its own service.
Conclusion
According to the above discussion, the proposals on the above issues are as follows:
Proposal 1: Uu RLC channel configuration of Remote UE’s SRB0 RRC message shall reuse CCCH configuration which is specified in specification.
Proposal 2: The default configuration is applied for Uu RLC channel configuration of Remote UE’s SRB1 for RRCResume message.
Proposal 3: The default configuration is applied for Uu RLC channel configuration of Remote UE’s SRB1 for RRCReestablishment message when Remote UE re-establishes the RRC connection via Uu link directly.
Proposal 4: The network configuration is applied for Uu RLC channel configuration of Remote UE’s SRB1 for RRCReestablishment message when Remote UE re-establishes the RRC connection via U2N relay.
Proposal 5: Remote UE should monitor paging using discontinuous reception (DRX) over PC5 interface. How to define the SL PO should be further discussed.
Proposal 6: Relay UE need to decode the paging message and forward the PagingRecord matched the remote UE identity to the remote UE.
Proposal 7: RAN2 should discuss whether relay UE can send some SIBs to remote UE without request. 
Proposal 8: Remote UE can acquire any SIB from relay UE based on SL on-demand SI manner.
Proposal 9: Relay UE forwards the original SIBs to Remote UE without changing the information and format of the SIB.
Proposal 10: SL-SCH should be used to the system information forwarding via PC5.
Proposal 11: Broadcast should be used to the system information forwarding via PC5.
Proposal 12: Unicast can be used to the system information forwarding via PC5.
Proposal 13: Remote UE can aware whether the TB contains SIB or not via explicit indication.
Proposal 14: For IC Remote UE, it shall acquire the SIBs from the linked Relay UE when it switches to U2N relay link.
Proposal 15: Relay UE should also perform UAC when relay UE intends to access network only for the purpose of relaying but not for its own service.
Proposal 16: AC 8 (MO signaling on RRC level resulting from other than paging) can be reused for the case relay access network only for the purpose of relaying but not for its own service.
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