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1 Introduction
There are several issues related to control plane postponed in RAN2#119 meeting [1]. To be specific, the issues are listed below:

1. During direct-to-indirect path switching, whether L2 Remote UE uses exceptional pool when T420 is running?

2. How to override the default RLC configuration with dedicated PC5 RLC channel configuration for SRB1?

3. How to handle the relay link when remote UE enters RRC_INACTIVE?
In this contribution, we share our views on those remaining CP issues for R17 U2N relay: 
2 Discussion  
2.1 Mode 1 UE behaviour in direct-to-indirect path switching 

In RAN2#119 meeting [1], there was a proposal agreed for CP discussions, as below 

	RAN2#119 Agreements on control plane:
Proposal 29 (modified): RAN2 confirms during path switch (T420 is running), UE can use exceptional pool for sidelink communication in mode 1 (same as Rel-16 V2X).


P29 was not implemented because it is not compatible with the current RRC procedure for NR SL transmission in clause 5.8.8 in TS 38.331. In principle, it has been assumed that the UE stop using any source cell configuration after receiving the HO command from gNB. In LTE/NR SL design. for mode 1 SL UE to use exceptional pool, gNB needs to include the target cell exceptional pool in HO command along with mode 1 configuration (i.e., sl-ScheduledConfig is included). But that is not the case for direct-to-indirect path switching in L2 U2N Relay case, where the Layer 2 U2N remote UE is supposed to use mode 2 when HO is completed, based on the earlier agreement:

	RAN2#115 Agreements on relay discovery:
· For UE (including IC remote UE and OOC remote UE) which has been connected to network via a relay UE, only resource allocation mode 2 can be used.


As the exceptional pool configuration is not provided in the HO command, the UE is not able to use the exceptional pool. This is different from R16 NR V2X handover case. 
Observation 1: 
Mode 1 UE is not supposed to use exceptional pool unless exceptional pool is provided in HO command.
Since the exceptional pool is only a make-shift solution mainly for mode 1 UE to be used temporarily when Uu connection is interrupted, we think we could consider letting remote UE to switch to mode 2 earlier when T420 timer is started (i.e, after receiving HO command from gNB). If UE is going to use mode 2 anyway, we think it is better to just let UE to use mode 2 normal TX pools in this case, instead of conducting random resource selection in an exceptional pool, which has inferior performance in regards of resource selection. 
Observation 2: 
L2 U2N remote UE can use normal mode 2 TX pools in for NR SL transmissions, when T420 is running.
Based on the above analysis, we think RAN2 shall reverse the agreement P29 and change the UE behavior as “act as an in-coverage mode 2 TX UE to use mode 2 TX pools configured in HO command for SL transmissions”.

Proposal 1: 
RAN2 reverse the earlier agreement (P29 in R2-2208795) and agree “For direct-to-indirect path switch, upon reception of RRCReconfiguration with sl-pathSwitchConfig, mode 1 remote UE switch to use mode 2 with TX pools configured in RRCReconfiguration with sl-pathSwitchConfig”.

As the mode 2 RRC_CONNECTED UE transmission based on dedicated RRC configuration is already covered by subclause 5.8.8 of TS 38.331 [4], there is no new spec change needed.  

2.2 Override PC5 Relay RLC Channel Configuration for SRB1 
RAN2 has agreed that the default configuration of SL-RLC1 is used for SRB1 transmission/reception in PC5 link between Remote UE and Relay UE, which can be override by dedicated configuration. However, how exactly this overriding is done is unclear.

The problem is that the default PC5 RLC channel configuration for SRB1 (a.k.a., SL-RLC1, LCID 57) is defined in subclause 9.2.4 in TS 38.331[4]. SL-RLC1 can be established by remote UE even before the RRC connection establishment. Hence, it is not associated with any “sl-RLC-ChannelID” or “sl-RLC-ChannelID-PC5”.  Accordingly, the SRAP mapping configuration from gNB will not be able to indicate this SL-RLC1 in “sl-SRAP-config” as there is no egress RLC channel ID corresponds to SL-RLC1, the mapping is only implicitly generated when other mapping for SRB1 in PC5 hop is not available. 

Observation 3: 
SL-RLC1 cannot be represented in sl-SRAP-config because it is not associated with any sl-RLC-ChannelID.
This means the RLC entity using the default RLC configuration for SL-RLC1 cannot be override/modified by NW configuration directly by gNB with any signalling using sl-RLC-ChannelID. Similarly, this PC5 RLC channel (Sl-RLC1) cannot be re-configured by PC5-RRC with sl-RLC-ChannelID-PC5. 

Observation 4: 
the RLC entity using default SL-RLC1 configuration cannot be reconfigured by gNB with a different PC5 Relay RLC Channel configuration.
Hence, it is infeasible to keep SRAP mapping unchanged, but only reconfigure a new dedicated PC5 Relay RLC channel configuration for SRB1. The only possible way to override this is to change SRB1 mapping in SRAP mapping configuration so that the SRB1 is no longer implicitly mapped to SL-RLC1 (and the corresponding RLC entity) but explicitly mapped to another PC5 Relay RLC Channel (and the corresponding RLC entity) which is established based on dedicated gNB configuration.   
Proposal 2: 
RAN2 confirms that the SL-RLC1 overriding by dedicated configuration means “changing SRAP mapping of SRB1 to a different PC5 Relay RLC channel”. 

Then, regarding whether the SRB1’s mapping being override by NW or not for a L2 U2N remote UE, the current TS 38.331 has mandate SRB1 mapping to be always present in RRCSetup-IEs or RRCResestablishment-IEs. For example, the description of RRCSetup-IEs is shown as below:
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masterCellGroup

The network configures only the RLC bearer for the SRB1, mac-CellGroupConfig, physicalCellGroupConfig and spCellConfig.

radioBearerConfig
Only SRB1 can be configured in RRC setup.

sl-ConfigDedicatedNR
Contains dedicated configurations for NR sidelink communication. The network configures only the PC5 Relay RLC channel and s/-PHY-MAC-RLC-Config used for the SRB1.

sl-L2RemoteUE-Config
Contains dedicated configurations used for L2 U2N relay related operation. The network configures only the SRAP configuration used for the SRB1.

Conditional Presence Explanation

L2RemoteUE The field is mandatory present for L2 U2N Remote UE; otherwise it is absent.





However, if NW does not intend to override SL-RLC1, it shall not contain anything in sl-L2RemoteUEconfig because the Sl-RLC1 cannot be represented by a “sl-RLC-ChannelID” in SRAP mapping. So, the whole IE is not needed to be present in RRCSetup message. Based on the prior RAN2 agreement that the SRB1 mapping override is optional for NW, we think the current description is wrong and needs to be changed to “optionally present”.

Proposal 3
RAN2 confirms that “sl-L2RemoteUEconfig” is optionally present in RRCSetup or RRCReestablishment for L2 remote UE.
Another relevant issue for PC5 RLC channel is the relationship between SRAP mapping in sl-L2RelayUE-Config and PC5 Relay RLC channel configuration in sl-configDedicatedNR. Because relay UE may have multiple remote UEs, it is quite plausible that, from the gNB perspective, the same PC5 Relay RLC channel configuration(s) can be (re-)used for every newly added remote UE. Hence, the RRCReconfiguraiton may not have any delta change for PC5 Relay RLC channel configurations in sl-RLC-ChannelToAddModList , but only changes in sl-L2RelayUE-Config.
Observation 4: 
NW may reconfigure Remote UE addition w/o reconfiguring sl-RLC-ChannelToAddModList in sl-configDedicatedNR. 
This means the triggering condition for L2 U2N relay UE establishing PC5 Relay RLC channel(s) between the L2 relay UE and newly added remote UE can be solely triggered by sl-L2RelayUE-Config, but not based on any changes in sl-RLC-ChannelToAddModList.  However, the current TS 38.331 seems completely reply on the following condition in 5.3.5.14 to trigger the PC5 Relay RLC channel establishment:
1> if sl-RLC-ChannelToAddModList is included in sl-ConfigDedicatedNR within RRCReconfiguration: 
     2> perform PC5 Relay RLC channel addition/modification as specified in 5.8.9.7.2; 
It is obvious that the current triggering condition is too narrow and only work for the case that NW always provide fresh sl-RLC-ChannelToAddModList for every remote UE.
Proposal 4
The PC5-RRC procedure to establish PC5 Relay RLC channel(s) can be triggered by L2 Remote UE addition without any modification/addition of PC5 Relay RLC channel configuration(s).

If Proposal 2 to Proposal 4 are agreeable, then we also need to clean up the TS 38.331 to avoid such confusion of the above aspects related to PC5 Relay RLC channel and SRAP mapping. 
Proposal 5
Agree the corresponding corrections in TS 38.331 CR R2-2209776 based on P2, P3 & P4.

2.3 Cell Selection for L2 Remote UE entering INACTIVE state
According to legacy text in TS 38.331 [4] as below, the UE will perform cell selection when entering RRC_INACTIVE. 

	1>
if the RRCRelease includes suspendConfig:
2>
reset MAC and release the default MAC Cell Group configuration, if any;

<.text omitted>

2>
if T390 is running:
3>
stop timer T390 for all access categories;

3>
perform the actions as specified in 5.3.14.4;

2>
indicate the suspension of the RRC connection to upper layers;

2> enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
<.text omitted>


Then, it has been originally proposed in [3] that “up to Remote UE implementation whether to release or keep the current PC5 unicast link “.  However, the question of whether to let the remote UE triggers relay reselection in this case instead of cell selection is discussed in offline [414], but that has not been opposed by the majority view.
Our understanding is that the remote UE can perform cell selection as legacy UE, but the remote UE does not need to be forced to release PC5 unicast link to the relay UE. This is against the agree principle that cell selection and relay selection are independent. Anyway, if the remote UE is still out of coverage, releasing the PC5 link dos not make any sense for the remote UE. Even if UE finds a suitable cell, it can still maintain the PC5 unicast link to relay UE because in-coverage remote UE is still allowed to select a U2N relay. 

Observation 5: 
When INACTIVE L2 remote UE selects a cell, it does not need to release the PC5 unicast link to the L2 Relay UE. 
We think there is no need to add normative text to indicate whether remote UE release or maintain this PC5 unicast link This is up to UE implementation. No spec change is needed, and RAN2 may only need to confirm this in Chairman’s note.
Proposal 6: 
RAN2 confirms “Remote UE performs cell selection as legacy UE when entering RRC_INACTIVE. It is up to remote UE implementation whether to release or keep the current PC5 link to the relay UE” .

3 Conclusion
In this contribution, we discuss the remaining control plane issues for Sidelink relay. Our observations are:

Observation 1: 
Mode 1 UE is not supposed to use exceptional pool unless exceptional pool is provided in HO command.
Observation 2: 
L2 U2N remote UE can use normal mode 2 TX pools in for NR SL transmissions, when T420 is running.
Observation 3: 
SL-RLC1 cannot be represented in sl-SRAP-config because it is not associated with any sl-RLC-ChannelID.
Observation 4: 
NW may reconfigure Remote UE addition w/o reconfiguring sl-RLC-ChannelToAddModList in sl-configDedicatedNR. 
Observation 5: 
When INACTIVE L2 remote UE selects a cell, it does not need to release the PC5 unicast link to the L2 Relay UE. 
Our proposals are:
Proposal 1: 
RAN2 reverse the earlier agreement (P29 in R2-2208795) and agree “For direct-to-indirect path switch, upon reception of RRCReconfiguration with sl-pathSwitchConfig, mode 1 remote UE switch to use mode 2 with TX pools configured in RRCReconfiguration with sl-pathSwitchConfig”.

Proposal 2: 
RAN2 confirms that the SL-RLC1 overriding by dedicated configuration means “changing SRAP mapping of SRB1 to a different PC5 Relay RLC channel”. 

Proposal 3
RAN2 confirms that “sl-L2RemoteUEconfig” is optionally present in RRCSetup or RRCReestablishment for L2 remote UE.
Proposal 4
The PC5-RRC procedure to establish PC5 Relay RLC channel(s) can be triggered by L2 Remote UE addition without any modification/addition of PC5 Relay RLC channel configuration(s).

Proposal 5
Agree the corresponding corrections in TS 38.331 CR R2-2209776 based on P2, P3 & P4.

Proposal 6: 
RAN2 confirms “Remote UE performs cell selection as legacy UE when entering RRC_INACTIVE. It is up to remote UE implementation whether to release or keep the current PC5 link to the relay UE” .
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