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1. Introduction
RAN2#116-e [1] has made good progress on control plane design for Layer 2 U2N relay. However, there are still some remaining issues to be resolved.
In this paper, we present our views on several remaining issues on control plane procedures.
2. Discussions
2.1 Default configuration for Uu RLC
There is an FFS issue in the agreements on Uu RLC configuration for SRB0 messages and SRB1 messages such as RRCReestablishment and RRCResume. RAN2 has already agreed that for SRB0, Uu RLC channels can be configured by NW, but FFS whether default configuration can be supported. 
when relay UE receives a SRB0 message from its connected remote UE, it may not be in RRC_CONNECTED state yet. So, it takes some time for UE to enter RRC_CONNECTED from IDLE/INACTIVE. However, the initial RRC configuration from the NW will not be relay specific because RAN2 majority view is not to introduce a new establishment cause value for such an access [2]. Hence, gNB will not be aware of the relay UE’s access is for the sake of relaying. As a result, if only dedicated Uu RLC configuration from NW can be used for SRB0 forwarding, the relay UE need initiate another Uu RRC procedure (i.e., SidelinkUEInformation) to get the relay-specific configuration for its operation. After that, the relay UE can forward UL SRB0 message to gNB. 
On the other hand, if default configuration is used, then relay UE can use the default Uu RLC configuration to forward SRB0 message. It does not need to wait for relay specific RRCReconfiguration message. This can help to reduce the latency of SRB0 forwarding. Of course, NW can always override the default Uu RLC configuration with a dedicated configuration, if deemed necessary.
Proposal 1
Default Uu RLC configuration can be used for the forwarding of SRB0 message from remote UE. 
Similarly, the default Uu RLC configuration can be provided and used in both UL and DL forwarding. Thus, this can be applied to SRB1 message for RRCReestablishment and RRCResume, which are also the first end-to-end Uu RRC message coming from the gNB in DL direction.

Proposal 2
Default Uu RLC configuration can be used for the forwarding of RRCReestablishment and RRCresume to Remote UE. 
2.2 SIB Update 
One of the remaining controversial issues of SIB forwarding is how to handle the SI update. Obviously, out-of-coverage remote UEs cannot receive SI updates indication (i.e., short message) from gNB directly. So far, there are several options to address this issue, based on the discussions in earlier meetings.
· Option 1: relay UE forwards short message to remote UE

· Option 2: relay UE forward updated SIB(s) to remote UE

· Option 3: relay UE filters the updated SIB(s) based on the remote UE interests.

· Option 4: relay UE explicitly tells remote UE which SIBs are updated and let remote UE to initiate SI acquisition based on its need.
It is evident that Option 1 does not give remote UE any useful information. After receiving the forwarded short message, the remote UE is still blind about which SI has been updated and may need to solicit every SIB. For Option 2, the major concern is that it will waste SL radio resources to forward SIB(s) which remote UE(s) do not need.

It has been discussed and proposed to introduce an “interest-based” solution to solve SI update [3]. Basically, the scheme requires relay UE to maintain remote UE’s SI interests and assume the SI request from the remote UE is a “persistent” subscription for future SI updates. As remote UE’s SI interests can be dynamic, this put more burden in the relay UE to support such a subscription service instead of merely forwarding what it acquires or receives in Uu interface. It also will need more specification work and more PC5-RRC signaling to allow subscribe/unsubscribe. 
Also, it is worth noting that relay UE cannot recognize any SI interest when relaying the DedicatedSIBRequest message from RRC_CONNECTED remote UE because this is encrypted end-to-end. between remote UE and gNB. So, additional signaling is needed for CONNECTED remote UE to support interest-based solution. Instead, if we stick to the earlier agreement of on-demand SI request, then remote UE and relay UE only need to engage for a one-shot “pull” procedure and no soft states about “SI interests” need to be maintained in either relay UE or remote UE. This is much simpler in regards of UE implementation. As “one-shot” on-demand SI retrieval procedure is agreed to be supported in earlier meetings, we wonder if there is really a need to introduce another interest-based subscription mechanism.

Given the shortcomings of the other three options, we think Option 4 is most optimal way to solve SI update issue, in regards of power-efficiently in PC5-RRC signaling for SI update. Option 4 is to let relay UE only include the index of SIB(s) which has been updated. Instead forwarding SIBx, relay UE need only include SIB number “x” in the PC5-RRC signaling. This make a very small size signaling containing sufficient information for remote UE to trigger on-demand SI retrieval. If none of those SIBs represented by the index numbers are relevant to remote UE, then remote UE will not need to initiate any procedure. If there is any updated SIB(s) relevant to remote UE, then remote UE can initiate a one-shot SI acquisition procedure , either via DedicatedSIBRequest or PC5-RRC signaling, depending on RRC state of remote UE.

Proposal 3  
Relay UE explicitly notifies the remote UE about which SIBs are updated and let remote UE to initiate SI acquisition based on its need. 
Finally, SI update issues may occur for both IDLE/INACTIVE and CONNECTED remote UEs. In both cases, remote UE need to understand which SI it wants to request on-demand (e.g., need to know which SI has been recently updated).
Therefore, the “lack of knowledge about SI update” problem has to be solved in regardless of RRC states of remote UE. From the system design perspective, it does not make sense to have two different solutions for CONNECTED UE and IDLE/INACTIVE UE, RAN2 should have a unified solution for both cases.

Proposal 4 
The same SI update solution for U2N relay is applied to both remote UE in IDLE/INACTIVE and remote UE in RRC_CONENCTED. 
2.2 PWS SIB forwarding 
For ETWS and CMAS messages (SIB6/7/8) forwarding, RAN2 need consider some unique characteristic of PWS (SIB6/7/8). This is because the gNB wants to alert every entering UE in the cell to receive the PWS warning broadcast. So, it will keep the PWS notification in short message all the time until the emergency situation ceases to exist. But the UE having already received the PWS warnings earlier cannot tell whether the 1-bit PWS notification in short message corresponds to a new PWS message or a repeating of old warning. If relay UE simply forwarding every decoded SIB6/7/8 to every remote UE it serves, this will create a lot of wasteful SI forwarding via PC5-RRC. Hence, some optimization for SIB6/7/8 forwarding needs to be considered. For example, if relay UE knows that a remote UE has just received the ETWS or CMAS message, then there is no need to forwarding it again. This is because, unlike gNB’s blind broadcasting of SIB6/7/8, relay UE is very certain that the remote UE has been successfully received the PWS message via SL unicast in PC5 interface if the relay UE has forwarded the same message earlier. Hence, we propose:
Proposal 5  
Forwarding of ETWS or CMAS can be skipped if relay UE has already forwarded the same message to remote UE.
3. Conclusions

In this paper, we have discussed the remaining issues of control plane procedures for Layer 2 UE-to-Network relay, and have the following proposals:
Proposal 1
Default Uu RLC configuration can be used for the forwarding of SRB0 message from remote UE. 
Proposal 2
Default Uu RLC configuration can be used for the forwarding of RRCReestablishment and RRCresume to Remote UE. 

Proposal 3  
Relay UE explicitly notifies the remote UE about which SIBs are updated and let remote UE to initiate SI acquisition based on its need. 
Proposal 4 
The same SI update solution for U2N relay is applied to both remote UE in IDLE/INACTIVE and remote UE in RRC_CONENCTED. 
Proposal 5  
Forwarding of ETWS or CMAS can be skipped if relay UE has already forwarded the same message to remote UE.
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