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1 Introduction
In RAN2#121 meeting, there are following agreements on Layer-2 UE-to-UE relay [1]:
Agreement:

RAN2 confirms the user plane protocol stack for L2 UE-to-UE Relay in Figure 5.5.1-1 and control plane protocol stack for L2 UE-to-UE Relay in Figure 5.5.1-2 of TR 38.836 [2].

Agreement:

RAN2 confirms Remote UE E2E Radio Bearer ID should be included in the adaptation layer in first and second PC5 hop.
Agreement:

RAN2 confirms Remote UE determines the egress RLC channel based on the mapping from the E2E bearer ID to egress RLC channel, for a particular target Remote UE.

Agreements:

FFS if multiplexing of different destinations in the same RLC channel is supported.

An ID mappable to the destination remote UE is needed in the first hop (Tx remote UE to relay), at least in case multiplexing of different destinations in the same RLC channel is supported.

An ID mappable to the source remote UE is needed in the second hop (relay to Rx remote UE).

FFS if the IDs are different (e.g., source and destination UE IDs) or common (e.g., a local ID for the pair).

FFS whether both UE IDs are included in the header or the relay UE does a mapping.

In this contribution, we would like to further discuss the above FFS issues for multiplexing in the same RLC channel and the UE ID in SRAP in L2 UE-to-UE relay. 
2 Discussion
In the last RAN2 meeting, there are FFS issues on multiplexing of different destinations in the same RLC channel and on UE ID(s) in the first hop and second hop. In the following, we would like to discuss these FFS issues. 

FFS if multiplexing of different destinations in the same RLC channel is supported.

In the legacy MAC specification [3], MAC shall consider only logical channels with the same Source Layer-2 ID-Destination Layer-2 ID pair for one of unicast, groupcast and broadcast which is associated with the pair. That is to say, multiplexing in MAC layer is for only one destination. 
In the first hop, the destination of Source remote UE in MAC layer is the relay UE. Therefore, we assume that multiplexing of different destinations in the same RLC channel can be supported in Source remote UE, to save the number of egress PC5-RLC channels, by an ID mappable to the Destination remote UE in adaptation layer header in the first hop. 
Proposal 1: Multiplexing of different destinations in the same RLC channel is supported in Source Remote UE. 

In the second hop, since the MAC layer in Relay UE can only transmit data to one Destination remote UE at a time, the egress PC5-RLC channel in Relay UE should be differentiated for each Destination remote UE. 
Proposal 2: The egress PC5-RLC channel in Relay UE is differentiated for each Destination remote UE. 

Then, to differentiate the egress PC5-RLC channel for each Destination remote UE, it is proposed that the transmission SRAP entity in Relay UE delivers data for different Destination remote UEs to different egress PC5-RLC channels corresponding to the different Destination remote UEs. That is to say, multiplexing of different destinations in the same egress RLC channel is NOT supported in Relay UE.
Proposal 3: The transmission SRAP entity in Relay UE delivers data for different Destination remote UEs to different egress PC5-RLC channels.

The following Figure 1 shows an example of data transmission in case that multiplexing of different destinations in the same RLC channel is supported at the Source Remote UE. In Source remote UE, RB1 of Destination UE1 (DST1) and RB2 of Destination UE 2 (DST2) can be multiplexed to the same egress PC5-RLC channel. However, in the transmission SRAP entity of Relay UE, RB1 of Destination Remote UE1 and RB2 of Destination Remote UE 2 should be mapped to different egress PC5-RLC channel, i.e., PC5-RLC channel1 and PC5-RLC channel2 respectively. 
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Figure 1 Data transmission procedure

FFS if the IDs are different (e.g., source and destination UE IDs) or common (e.g., a local ID for the pair).

FFS whether both UE IDs are included in the header or the relay UE does a mapping.
If multiplexing of different destinations in the same RLC channel is supported in Source remote UE, we can further discuss which ID(s) is included in the first hop and the second hop. In the online discussions last meeting, the following options for the ID in the adaptation layer header for L2 UE-to-UE relay are raised by companies: 
· Option 1: Source Remote UE ID + Destination Remote UE ID in both hops

· Option 2: A local ID for the pair of Source Remote UE and Destination Remote UE in both hops

· Option 3: Destination Remote UE ID in the 1st hop and Source Remote UE ID in the 2nd hop, where Relay UE does a mapping. 

In Option 1, both Source Remote UE ID and Destination Remote UE ID are included in the adaptation layer header, and Relay UE does not need to change the adaptation layer header when transferring the data to Destination UE. However, the overhead in adaptation layer may be higher in this options, since both IDs are included. 
In Option 2, a local ID for the pair of Source Remote UE and Destination Remote UE is included in each hop. In this option, Relay UE does not need to change the adaptation layer header when transferring the data to Destination UE, as in Option 1. The overhead in adaptation layer may be similar to Option 1, since the local ID should identify all the combinations of Source Remote UE ID and Destination Remote UE ID. 

In Option 3, Destination Remote UE ID is included in the adaptation layer header in the 1st hop, while Source Remote UE ID is included in the adaptation layer header in the 2nd hop, and Relay UE does a mapping. In this option, Relay UE would change the UE ID in the 2nd hop when transmitting data to Destination Remote UE. Since a single UE ID is included in the adaptation layer header in each hop, the overhead is lower compared to Option 1 and Option 2. 
	Options
	Relay UE operation
	Overhead 

	Option 1
	No need to change UE ID(s) in adaptation layer
	Relatively high

	Option 2
	No need to change UE ID(s) in adaptation layer
	Relatively high

	Option 3
	Need to change UE ID(s) in adaptation layer
	Relatively low


We think that Relay UE needs to keep the mapping between Source Remote UE’s L2 ID and Source Remote UE ID in adaptation layer and the mapping between Destination Remote UE’s L2 ID and Destination Remote UE ID in adaptation layer, and we assume that the change of ID in the adaptation layer is not so complicated. So we slightly prefer Option 3 to save the overhead in adaptation layer. 
Proposal 4: Destination Remote UE ID is included in the adaptation layer in the 1st hop and Source Remote UE ID is included in the adaptation layer in the 2nd hop, and Relay UE does a mapping.
To save overhead, the Source Remote UE ID or the Destination Remote UE ID should be a local/temporary UE ID, but not L2 ID which is 24-bit long. 

Proposal 5: The Source Remote UE ID or the Destination Remote UE ID is a local/temporary UE ID. 

If Proposal 5 is agreed, another issue to be discussed is how to allocate the Source Remote UE ID or the Destination Remote UE ID. In our opinion, these IDs can be allocated by the following options: 

· Option 1: Relay UE. 

In this option, Relay UE allocates the Source Remote UE ID and the Destination Remote UE ID. 
For the data transmission in the adaptation layer, Relay UE can inform Destination Remote UE of Source Remote UE ID and Source Remote UE’s L2 ID, and inform Source Remote UE of Destination Remote UE ID and Destination Remote UE’s L2 ID.  

· Option 2: Source Remote UE
In this option, Source Remote UE allocates the Source Remote UE ID and the Destination Remote UE ID. 
For the data transmission in the adaptation layer, Source Remote UE can inform Relay UE of Destination Remote UE ID and Destination Remote UE’s L2 ID. Besides, Source Remote UE can inform Relay UE of Source Remote UE ID. Relay UE should forward the Destination Remote UE ID to Destination Remote UE. 
· Option 3: Destination Remote UE
In this option, Destination Remote UE allocates the Source Remote UE ID and the Destination Remote UE ID. 
For the data transmission in the adaptation layer, Destination Remote UE can inform Relay UE of Source Remote UE ID and Source Remote UE’s L2 ID. Besides, Destination Remote UE can inform Relay UE of Destination Remote UE ID. Relay UE should forward the Source Remote UE ID to Source Remote UE. 
· Option 4: Network or pre-configuration
In this option, the network can allocate the Source Remote UE ID and the Destination Remote UE ID to Source Remote UE, Destination Remote UE and Relay UE respectively if they are in-coverage. For the UE that is out-of-coverage, pre-configuration could be used by the Remote UEs to obtain their corresponding UE ID. 
We assume that all the 4 options can work, while option 1 is simpler and it has less impact on the network side. So we propose to adopt option 1. 
Proposal 6: The Source Remote UE ID and the Destination Remote UE ID are allocated by Relay UE.
3 Conclusion

In this contribution, we have discussed the FFS issues for multiplexing in the same RLC channel and the UE ID in SRAP in L2 UE-to-UE relay. We have the following proposals: 
Proposal 1: Multiplexing of different destinations in the same RLC channel is supported in Source Remote UE. 

Proposal 2: The egress PC5-RLC channel in Relay UE is differentiated for each Destination remote UE. 

Proposal 3: The transmission SRAP entity in Relay UE delivers data for different Destination remote UEs to different egress PC5-RLC channels.

Proposal 4: Destination Remote UE ID is included in the adaptation layer in the 1st hop and Source Remote UE ID is included in the adaptation layer in the 2nd hop, and Relay UE does a mapping.

Proposal 5: The Source Remote UE ID or the Destination Remote UE ID is a local/temporary UE ID. 

Proposal 6: The Source Remote UE ID and the Destination Remote UE ID are allocated by Relay UE.
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