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According to the open issues listed within the status report of SL relay for RAN#94e and the remaining issues left from the R2-2111373, this paper intends to discuss the following remaining issues for SL relay from control plane perspective:

· Uu RLC configuration for SRB0/1 message
· Detailed signaling content on UE-specific DRX cycle from remote UE to relay UE, and on paging forwarding from relay UE to remote UE
· Whether new or existing PC-5 RRC message is used for RRC_IDLE/RRC_INACTIVE Remote UE to provide 5G-S-TMSI/I-RNTI.
· Cause value setting for relay UE access due to remote UE traffic
· SIB forwarding

Discussion 
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Uu RLC configuration for SRB0/1
The discussion on the Uu RLC configuration for SRB0 is a bit split and then there is no consensus reached if a default Uu RLC configuration for SRB0 should be applied. If there is a default configuration defined for it, then there is a possibility to use a common channel between Relay UE and gNB to carry all of the SRB0 messages for Remote UE(s). This means that this Uu RLC configuration is not provided per Remote UE. Otherwise, Uu RLC configuration for SRB0 should be provided with dedicated configuration. 
It was agreed by RAN2 that Relay UE is configured by gNB with the local/temp remote UE ID to be used in adaptation layer by RRCReconfiguration message, after reporting the remote UE’s L2ID via SUI message to gNB and before forwarding the first SRB0 UL message of the remote UE. One unclear point is if a common Uu RLC configuration can be configured to all Remote UE based on this type of dedicated configuration. If this is the case, default configuration based approach is only a subset of the dedicated configuration based approach, since dedicated configuration supports both common Uu RLC configuration and separate Uu RLC configuration for all Remote UE’s SRB0/1 transmission. 
Proposal-1a: clarify that dedicated configuration supports both common Uu RLC configuration and separate Uu RLC configuration for all Remote UE’s SRB0/1 transmission.

Proposal-1b: Default Uu RLC configuration Remote UE ’s SRB0/1 transmission is not needed
Paging forwarding aspects 
In the meeting, the following agreements with regard to paging forwarding between Relay UE and Remote UE were made.  

Agreements:
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]

According to the agreements, the detailed signaling content on UE-specific DRX cycle from remote UE to relay UE was not decided. There is also no decision on the PC5 RRC message used to transmit the 5G-S-TMSI/I-RNTI from Remote UE (in RRC_IDLE/RRC_INACTIVE) to Relay UE. 

We think that the Relay UE in idle/inactive mode would only monitor the POs for Remote UE per the request from Remote UE. For example, if Remote UE is connected, Relay UE do not need to monitor the POs for it. 
As agreed before, there are two options for the Relay UE in connected to get the paging indication for Remote UE from the network, one is monitoring the POs (when paging CSS is configured for Relay UE) and the other is to receive the paging indication via dedicated RRC message. 

When the Remote UE requests the Relay UE to perform paging monitoring,  the Remote UE has no idea if this Relay UE is connected or in idle/inactive mode. However, as long as Remote UE requests the Relay UE to perform paging monitoring, he should provide the needed information for Relay UE to determine the POs, since Remote UE does not know if the Relay UE can receive the paging indication via dedicated RRC message from the network when the Relay UE is in connected mode. With this saying, we did not see the need to notify the RRC state of Remote UE to Relay UE during this procedure. 

Meanwhile we see the need for Remote UE to cancel his paging monitoring request to Relay UE if he previously sent such message. In summary we see the need to define a  PC5 UEAssistanceInformationSidelink message that contains “start” and “stop” branches for paging monitoring. The detailed contents for these two messages can be as follows:
PC5 UEAssistanceInformationSidelink (for start of paging monitoring): :  UE ID (5G-S-TMSI or I-RNTI), UE specific DRX cycle
PC5 UEAssistanceInformationSidelink(for stop of paging monitoring):  NULL message

Proposal-2a: A  PC5 UEAssistanceInformationSidelink message that contains “start” and “stop” branches for paging monitoring is defined: 
PC5 UEAssistanceInformationSidelink (for start of paging monitoring): Paging Monitoring Request:  UE ID (5G-S-TMSI or I-RNTI), UE specific DRX cycle
PC5 UEAssistanceInformationSidelink(for stop of paging monitoring): Paging Monitoring Cancellation: UE ID (5G-S-TMSI or I-RNTI) NULL message 
Proposal-2b: No RRC state is notified from Remote UE to Relay UE

There is also a discussion at RAN2#116e on the content of the paging message sent over PC5-RRC from Relay UE to Remote UE when Relay UE reads the paging message. The following two options are discussed for the paging forwarding as indicated at Proposal 8 of  R2-2111373: 
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)

We think only the information relevant to the Remote UE should be forwarded to the Remote UE during paging forwarding, which avoids unnecessary information forwarding over PC5. 

Proposal-2c: Only the information relevant to the Remote UE should be forwarded to the Remote UE during paging forwarding. 

In addition, there is also a discussion at RAN2#116e on which RRC message should be used to provide Remote UE information (i.e. 5G-S-TMSI/I-RNTI) to the gNB for purpose of paging distribution. We see a majority of the companies to support SUI based reporting and some companies propose to use UAI message. We think that the SUI based reporting has the benefit to organize all of the sidelink related information in a single message for uplink reporting. 
Proposal-2d: SUI is used provide Remote UE information (i.e. 5G-S-TMSI/I-RNTI) to the gNB for purpose of paging distribution.

Cause value for relaying traffic 
Regarding establishment cause value, some companies clarified that a new cause value would help the gNB to distinguish between the access from Relay UE’s own traffic and relaying traffic. However as discussed in R2-2111373 by many companies, a new cause value is motivated according to the following reason: 

In legacy Uu, gNB determines whether to reject or accept the request based on the cause value. The cause value in legacy RRC setup/resume request message is set based on the rule of higher layer procedure (at NAS). The cause value of NAS service request message of relay UE may be also a  discussion at other WG (e.g. CT1). 

Even if the gNB accepts the RRC setup/resume request of Relay UE based on a new cause value at the first step, the gNB may at the second step decide whether to accept or reject the RRC setup/resume request of Remote UE based on legacy cause values. 

New cause value can’t provide enough granularity for gNB to determine whether to accept or reject the access request, since Relay UE may use the new establishment cause value for all Remote UE’s request, regardless of the real cause of Remote UE access. 

Proposal-3: No new establishment cause for relay UE entering RRC_CONNECTED only for relaying purposes is introduced.

SIB forwarding 
In RAN2#116e, it was agreed that for the Remote UE in RRC_IDLE/RRC_INACTIVE, short message is not forwarded by the Relay UE to the Remote UE. However, this discussion for the Remote UE in RRC__CONNECTED is not converged, the following two options are indicated at Proposal 5 of  R2-2111373 for the Relay UE when it receives short message:
1) the Relay UE forwards SI to the Remote UE without sending the short message. 
2) the Relay UE forwards short message to the Remote UE for the Remote UE to perform dedicatedSIBRequest 

We do not think there is a motivation to specify two different mechanisms for Relay UE to handle the short message for Remote UEs in RRC_IDLE/RRC_INACTIVE and Remote UEs in RRC__CONNECTED. A unified solution for Remote UEs regardless of their RRC state should be adopted, otherwise, Relay UE needs to know the RRC state of Remote UE, which may require additional PC5-RRC signaling support. 

Proposal-4: When the Relay UE receives short message, the Relay UE forwards SI to the Remote UE regardless of Remote UE’s RRC state without sending the short message.

In addition, there is also a discussion at RAN2#116e on which non-PWS SIB the relay UE forwards to the remote UE upon SI update, assuming short message forwarding is not performed. The following three options are discussed for the SIB forwarding as indicated at Proposal 7 of  R2-2111373: 
a)	All updated SI 
b)	A subset of the changed SI that is applicable to the remote UE 
c)	Left to relay UE implementation 

During the discussion, we see a slight majority for the second option. We also think that a subset of the changed SI that is applicable to the Remote UE should be forwarded during SI update.  

Proposal-5: A subset of the changed SI that is applicable to the Remote UE should be forwarded during SI update.

In addition, it would be beneficial for the Remote UE to notify a list of his interested SIBs to the Relay UE, which helps the Relay UE to filter the changed SIBs to the Remote UE during SI update. As discussed for paging forwarding for Remote UE, the Remote UE needs to provide a PC5 Paging Monitoring Request to Relay UE in order to request the Relay UE to monitor the paging. In theory, SI update is also based on a special paging indication, then it would be possible for Remote UE to provide his interested SIBs to Relay UE within the same message. In practice,  this happens during the establishment of PC5-RRC connection between Relay UE and Remote UE. 

Proposal-6a: During the establishment of PC5-RRC connection between Relay UE and Remote UE, Remote UE provides his interested SIBs to Relay UE.

Proposal-6b: Remote UE provides his interested SIBs to Relay UE within the same PC5-RRC message carrying the Paging Monitoring Request.

SIB specific handling for SIB forwarding

With regard to the SIB forwarding as described in section 2.4, we may need to discuss the specific handling for different SIBs. This may put some restrictions for the SIBs that relay operation allows the Remote UE to request. We just classify the different SIBs as below for SIB forwarding:

-	SIB2/3/4/5: It is relevant to cell re/selection only.  RAN2 agreed that cell re/selection and relay re/selection happen independently, so the Remote UE in idle/inactive may trigger reselection from the Relay to a direct connection on a cell. Then we think Remote UE needs the cell reselection information to evaluate cells for this purpose.

-	SIB6/7/8: It is for PWS.  RAN2 agreed that the Relay UE can forward these SIBs to the Remote UE, and the question is whether the Remote UE should get them even if it is not ETWS/CMAS capable. As described in section 5.2.2.2.2 in TS 38.331, it is clear that the PWS-capable UE is required to receive these SIBs when possible. However there may be some regulatory requirements for PWS SIB reception. For example, the UE may have a regulatory requirement to receive the notification, and the UE may have a regulatory requirement not to receive the notification (e.g. for geofence reasons).  In TS 22.268, it is said, based on the geographical information indicated by the Warning Notification Provider, it shall be possible for the PLMN operators to define the Notification Area based on their network configuration of the area coverage such as distribution of cells, Node Bs, RNCs, etc.  Some people may question what happens if a Remote UE is served through the Relay UE by a particular cell, but it is geographically outside the nominal boundary of that cell?  Should it receive PWS messages for UEs in the cell, or not?  This has little or no difference from a UE sitting in a side lobe of the cell—if the notification has a geographic restriction, upper layers are supposed to indicate that (e.g. through the warningAreaCoordinatesSegment in SIB8) and the UE that receives the SIB can determine if it applies to its location, irrespective of what cell serves it.  It seems clear that the big regulatory risk is if the relay doesn’t forward the warning SIBs—a Remote UE that should be warned won’t be warned, and this is potentially a literal life-and-death issue.  So our conclusion is that we must make the PWS SIBs available to the Remote UE in any state.


-	SIB9: It is the SIB related to GPS time and UTC. The RRC spec is clear on that the UE may use this information for diverse purposes, then we think it is needed to forward this SIB to Remote UEs in RRC_CONNECTED or in idle/inactive. However, the validity of this information once it’s forwarded is not clear.  For example, what if the Relay UE receives SIB9 in SFN x and forwards it to the Remote UE in SFN x+1? We suggest this issue be handled by UE implementation. 

-	SIB10: This SIB contains the HRNNs of the NPNs listed in SIB1. We think that the relaying should work also in an NPN context.  Then we suggest the Remote UE be able to get the HRNN for an NPN. 
 
-	SIB11: This SIB contains the information related to idle/inactive measurements. The UE in poor coverage is supposed to perform idle-mode measurements, and RAN2 did not exclude this requirement from the operation of a Remote UE.  We think Remote UE needs this SIB11 for the configuration of these measurements, otherwise the Remote UE will behave differently from legacy UEs. 

-	SIB12: It is NR sidelink SIB. It’s clearly needed.

-	SIB13/14: These SIBs are LTE V2X configuration. According to sidelink discussion, RAN2 doesn’t have support for NR and LTE sidelink simultaneously, so it may be ok if the Remote UE can’t get these SIBs.

-	posSIBs: These seem obviously necessary to forward if the Remote UE needs to position itself.  Some people may think that something may go wrong because the information in the posSIBs is related to the location of the serving cell. But from a positioning perspective, this is not true. The UE is within sidelink range of the cell, not far away, so it should still be able to use the location of the gNB as a reference location, and it should see nearby signals (e.g. for DL-TDOA from neighbouring cells) similar to being in the cell’s actual footprint. 

Based on the analysis above, we think the Remote UE can indicate his interests in at least SIB2/3/4/5/9/10/11/12 and posSIBs to Relay UE for SIB forwarding. Regarading the PWS SIBs (SIBs 6/7/8), there are two options to make them available to the Remote UE: 
Option-1: Allowing the Remote UE to indicate his interest in PWS SIBs (SIBs 6/7/8)
Option-2: Requiring the Relay UE to forward PWS SIBs (SIBs 6/7/8) when it receives them from the air.
The first solution is a little more efficient but also involves a little more spec effort. The second solution may result in non-PWS-capable UEs receiving PWS SIBs.

Then we have the following two proposals: 

Proposal-6c: The Remote UE can indicate his interests in at least SIB2/3/4/5/9/10/11/12 and posSIBs to Relay UE for SIB forwarding.

Proposal-6d: PWS SIBs (SIBs 6/7/8) are made available to the Remote UE, either by allowing the Remote UE to indicate his interest in them or by requiring the Relay UE to forward them when it receives them.

Conclusion
The following proposals are made:
Proposal-1a: clarify that dedicated configuration supports both common Uu RLC configuration and separate Uu RLC configuration for all Remote UE’s SRB0/1 transmission.

Proposal-1b: Default Uu RLC configuration Remote UE ’s SRB0/1 transmission is not needed
Proposal-2a: A pair of PC5-RRC messages is defined: Paging Monitoring Request and Paging Monitoring Cancellation: 
PC5 Paging Monitoring Request:  UE ID (5G-S-TMSI or I-RNTI), UE specific DRX cycle
PC5 Paging Monitoring Cancellation: UE ID (5G-S-TMSI or I-RNTI) 
Proposal-2b: No RRC state is notified from Remote UE to Relay UE
Proposal-2c: Only the information relevant to the Remote UE should be forwarded to the Remote UE during paging forwarding.
Proposal-2d: SUI is used provide Remote UE information (i.e. 5G-S-TMSI/I-RNTI) to the gNB for purpose of paging distribution.
Proposal-3: No new establishment cause for relay UE entering RRC_CONNECTED only for relaying purposes is introduced.
Proposal-4: When the Relay UE receives short message, the Relay UE forwards SI to the Remote UE regardless of Remote UE’s RRC state without sending the short message.
Proposal-5: A subset of the changed SI that is applicable to the Remote UE should be forwarded during SI update.

Proposal-6a: During the establishment of PC5-RRC connection between Relay UE and Remote UE, Remote UE provides his interested SIBs to Relay UE.

Proposal-6b: Remote UE provides his interested SIBs to Relay UE within the same PC5-RRC message carrying the Paging Monitoring Request.

Proposal-6c: The Remote UE can indicate his interests in at least SIB2/3/4/5/9/10/11/12 and posSIBs to Relay UE for SIB forwarding.

Proposal-6d: PWS SIBs (SIBs 6/7/8) are made available to the Remote UE, either by allowing the Remote UE to indicate his interest in them or by requiring the Relay UE to forward them when it receives them.
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