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Introduction

During  RAN2#113bis, the relay adaptation layer design was discussed and a lot of agreements have been reached:

	Proposal 3: For both DL and UL transmission of Uu radio bearers other than SRB0, identity information of a remote UE and its Uu radio bearer are included in the header of adaptation layer over Uu. FFS for SRB0. FFS if the presence of adaptation layer header can be configurable. (24/24)

Proposal 3a: The radio bearer ID in the adaptation layer header is the Uu radio bearer ID of the remote UE. (23/24)

Proposal 3b: The UE ID in the adaptation layer header is a local, temporary remote UE ID. FFS whether the local, temporary remote UE ID is assigned by the relay UE, or the serving gNB of the relay UE. (23/24)

Proposal 3c: Mapping is done at Relay UE between PC5 RLC bearer IDs, identity information of remote UE and Uu radio bearer, and Uu RLC bearer IDs.


In this contribution, we will focus on the remaining issues of adaptation layer design.
Discussion
Adaptation layer in Uu
In previous RAN2 meeting, some companies think that some UL SRB0 message such as  RRCSetupRequest, RRCResumeRequest, RRCResumeRequest1, RRCReestablishmentRequest, normally carry the UE ID info within the content of the CCCH message. So they think that Uu adaptation layer header for UL CCCH message is not needed. With regard to the DL SRB0 message such as RRCSetup/RRCReject, the Uu adaptation layer header should be added since RRCSetup/RRCReject message does not carry the remote UE ID info. In our opinion, it is suggested to include the Uu adaptation layer header for both UL and DL SRB0 message. In this case, the Adaptation layer entity may handle the SRB0 message in unified way, e.g. Tx entity add the adaptation layer header and peer Rx entity remove the adaptation layer header. On the other hand, suppose local ID of remote UE is allocated by relay UE, relay UE may encapsulate the local ID in the adaptation layer header of first SRB0 message. Upon receiving such message, gNB may associate the remote UE with the local ID, encapsulate the local ID in the adaptation layer header for remote UE’s DL packet. Upon receiving the remote UE’s DL packet, relay UE may differentiate the remote UE’s UL packets based on the local ID in adaptation layer header. It saves the Uu signalling overhead of informing the gNB of the remote UE’s local ID.

Proposal 1: It is suggested to include the Uu adaptation layer header to both UL and DL SRB0 message.

On the other hand, it is FFS for the presence of adaptation layer header. Some companies suggest that  for 1:1 mapping between remote UE’s RB and Uu RLC channel, the adaptation layer header can be absent, so the presence of adaptation layer header can be configurable. In our opinion, only 32 Uu logical channel IDs are available for relay UE to support the RB of relay UE itself and the Uu RLC channel for relaying purpose. Unless the logical channel ID is extended, 1:1 mapping between remote UE’s RB and Uu RLC channel is corner case. Based on this observation, it is not necessary to consider the optimization for the presence of Uu adaptation layer header.  

Proposal 2: It is not necessary to  consider the optimization for the presence of Uu adaptation layer header.  
Remote UE ID in adaptation layer header
During RAN2#113bis meeting, it’s agreed that a local UE ID will be allocated to remote UE to ensure the security of remote UE ID and it is FFS that the local UE ID is allocated by relay UE or gNB. In this section, we analyze the procedure for local remote UE ID allocation by relay UE and gNB respectively. 
Table 1 The general procedure for allocating local remote UE ID by relay UE or gNB 
	Procedure for allocating the remote UE ID by relay UE
	Procedure for allocating the remote UE by gNB

	Step1: Relay UE allocates the local UE ID and  encapsulates the local ID in the adaptation layer header of first SRB0 message.
Step2: From the first SRB0 message, gNB can associate the local UE ID to remote UE. Then gNB configures the PC5 RLC configuration and corresponding bearer mapping with this local UE ID to relay UE. 
Optionally, relay UE may send SUI to gNB to indicate the local UE ID to DST L2 ID mapping for better understanding of remote UE’s traffic and SL-BSR.
	Step1: relay UE receive the first RRC message from remote UE or Remote UE establishes RRC connection with relay UE. 
Step2: Relay UE sends SUI with DST L2 ID of remote UE to request gNB to allocate the local UE ID. 
Step3: gNB allocates the local remote UE ID and send it to relay UE. 
Step4: Relay UE encapsulates the local ID in the adaptation layer header of first SRB0 message from remote UE and sends the message to gNB.


As we can see from Table 1, compared with local remote UE ID allocation by relay UE, allocating the local remote UE ID by gNB may cause large latency for the first RRC message of remote UE if the relay UE request the local ID from gNB after receiving the first RRC message from remote UE. However, this depends on signalling procedure design of relay UE. If relay UE can request the local UE ID before receiving the first RRC message from Remote UE(i.e. requesting the local UE ID after establishing the RRC connection with remote UE), we do not see too much differences between these two options. Both solutions works well.

On the other hand, considering there are many new features to be supported in future release, allocating the ID by relay UE is a better choice from our perspective. For example, if the local UE ID is allocated by gNB, the relay UE needs to request new local UE IDs for all connected  remote UEs for the group mobility scenario, which may cause signaling overhead. However, if the local UE ID is allocated by relay UE, local UE ID does not need to be changed after HO of relay UE. With regard to multiple hop, if the local UE ID is allocated by gNB, the relay UE may need more time to request local UE ID allocation or change local UE ID since the signalling need to traverse multiple hops, which will cause larger signaling latency of remote UE. 
Proposal 3: It is suggested that the local ID of remote UE is allocated by relay UE.
Adaptation layer in PC5

During previous RAN2 meetings, it has not been decided whether adaptation layer in PC5 is supported. As we can see from TS38.321, the number of logical channel for PC5 is 16. The number of available logical channel ID for Uu DRB is 32. Therefore, it is hard to support 1:1 mapping between remote UE’s Uu RB and PC5 RLC channel.  In order to support the N:1 mapping, the adaptation layer over PC5 should be supported. 

On the other hand, suppose the adaptation layer over PC5 is supported, the adaptation layer header can be aligned between PC5 and Uu. In other words, the adaptation layer header can be terminated between remote UE and gNB. For example, the remote UE and gNB add the adaptation layer header to the Uu RB packet, the relay UE only need to detect local remote UE ID and RB ID for bearer mapping purpose, which can simplify the relay UE operation.
Based on the above analysis, we think adaptation layer over PC5 should be supported.
Proposal 4: It is suggested to support adaptation layer over PC5.

Delivery of MAC CE

For L2 UE-to-Network relay, remote UE establishes RRC connection with gNB. It is a common understanding that RRC signaling should be forwarded by relay UE to remote UE. However whether MAC CE should also be delivered to remote UE is not clear.

After checking all the legacy MAC CEs, it is observed that most of the other MAC CEs  are used to control the behaviour of MAC layer and PHY layer except Recommended bit rate MAC CE and Duplication Activation & Deactivation MAC CE. For UE-to-Network relay, MAC layer and PHY layer is not terminated between remote UE and gNB, those MAC CEs does not need to be forwarded to remote UE. 
For Duplication Activation & Deactivation MAC CE, considering the duplicated PDCP packets should be transmitted over two different carriers and only one sidelink carrier is supported in current specification, it seems not necessary to support the packet duplication for remote UE and forward this MAC CE to remote UE. 

For Recommended bit rate MAC CE, according to the description in 38.300, this MAC CE is used to assist the UE to select or adapt to a codec rate for MMTEL (MultiMediaTelephony) voice or MMTEL video. For NR sidelink relay, we do not limit the service type initiated by remote UE. In other words, MMTEL voice or video may be supported in SL relay, therefore this MAC CE should also be supported from our perspective.

Observation 1: gNB needs to forward the Recommended bit rate MAC CE which is used to  assist the UE to adjust codec rate for MMTEL (MultiMediaTelephony) voice or MMTEL video.
To forward the MAC CE to remote UE, the potential solutions can be listed as following：

Option1: The MAC CE is forwarded via MAC layer.

Option2: The MAC CE is forwarded via RRC signaling.

Option3: The MAC CE  is forwarded via adaptation layer.

For option1, RAN2 needs to modify current Uu and PC5 MAC PDU format so that relay UE can recognize the corresponding MAC CE should be forwarded to which remote UE. And for option2, RAN2 needs to define a new RRC signaling to encapsulate the MAC CE. For option3, the MAC CE and corresponding subheader can be regarded as remote UE’s service data and reuse the adaptation layer header for remote UE identification. As we can see, option 3 confines the specification impact within the adaptation layer for UE-to-Network relay and is easy to implement compared with option 1 and 2. 
Proposal 5: It is suggested to deliver the MAC CE via adaptation layer over Uu and PC5.
Conclusion
In this contribution, we have following observations and proposals:

Observation 1: gNB needs to forward the Recommended bit rate MAC CE which is used to  assist the UE to adjust codec rate for MMTEL (MultiMediaTelephony) voice or MMTEL video.
Proposal 1: It is suggested to include the Uu adaptation layer header to both UL and DL SRB0 message.

Proposal 2: It is not necessary to  consider the optimization for the presence of Uu adaptation layer header.  
Proposal 3: It is suggested that the local ID of remote UE is allocated by relay UE.
Proposal 4: It is suggested to support adaptation layer over PC5.

Proposal 5: It is suggested to deliver the MAC CE via adaptation layer over Uu and PC5.
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