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According to the open issues listed within the status report [1] of SL relay for RAN#94e and the remaining proposals from [2][3], this paper intends to discuss the following issues for SL relay from adaptation layer perspective:
· Data PDU format for adaptation layer over Uu hop and PC5 hop.
· Whether control PDU for adaptation layer is needed, and if yes, what is the format.

Discussion
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Data PDU format for adaptation layer over Uu hop and PC5 hop
From [3], there is one proposal not being well discussed due to lack of time, i.e., proposal 4: RAN2 to further down-select below options on remote UE local ID in PC5 adaptation layer header.
· Option 1: always absent in this release
· Option 2: always present in this release
· Option 3: always present but always remains to “00000000” in this release (i.e. remote/relay UE will never use this filed in R17)
We prefer to use same PDU format for Uu and PC5 hop for the simplicity, but we also understand that the remote UE local ID over PC5 hop is not necessary in Rel-17. Therefore, we think option 3 could be a compromise.
Proposal 1: Adopt same PDU format for SRAP over Uu and PC5 hop.
Proposal 2: Remote UE local ID for SRAP over PC5 hop always remains “zeros” in Rel-17.

In [4], TR 38.836, subsection 4.5.1.2 Adaptation layer functionality stated that:
--
For L2 UE-to-Network Relay, for uplink:
-	The Uu adaptation layer at Relay UE supports UL bearer mapping between ingress PC5 RLC channels for relaying and egress Uu RLC channels over the Relay UE Uu path. For uplink relaying traffic, the different end-to-end RBs (SRB, DRB) of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over one Uu RLC channel.
-	The Uu adaptation layer is used to support Remote UE identification for the UL traffic (multiplexing the data coming from multiple Remote UE). The identity information of Remote UE Uu Radio Bearer and Remote UE is included in the Uu adaptation layer at UL in order for gNB to correlate the received data packets for the specific PDCP entity associated with the right Remote UE Uu Radio Bearer of a Remote UE.
For L2 UE-to-Network Relay, for downlink:
-	The Uu adaptation layer can be used to support DL bearer mapping at gNB to map end-to-end Radio Bearer (SRB, DRB) of Remote UE into Uu RLC channel over Relay UE Uu path. The Uu adaptation layer can be used to support DL N:1 bearer mapping and data multiplexing between multiple end-to-end Radio Bearers (SRBs, DRBs) of a Remote UE and/or different Remote UEs and one Uu RLC channel over the Relay UE Uu path.
-	The Uu adaptation layer needs to support Remote UE identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer and the identity information of Remote UE needs be put into the Uu adaptation layer by gNB at DL in order for Relay UE to map the received data packets from Remote UE Uu Radio Bearer to its associated PC5 RLC channel.
--
From above TR text, the required fields in adaptation layer are remote UE ID and Uu Radio Bearer ID. In BAP, the DESTINATION field is 10 bit to distinguish different IAB-node or IAB-donor-DU, and it can support up to 1K different addresses. We can take same logic for remote UE ID size, 10 bits should be enough.
Proposal 3: 10 bits remote UE ID is supported in adaptation layer.

For Uu Radio Bearer ID, it is straightforward that we use 5 bits to accommodate them.
Proposal 4: 5 bits Uu Radio Bearer ID is supported in adaptation layer.

Based on above discussion, we illustrated the format of adaptation layer header in Figure. 1.


       Figure.1 SRAP header format
Control PDU for adaptation layer
For flow control in NR sidelink mode 1, we have Uu-BSR and SL-BSR, it seems enough for gNB to do flow control well. However, in NR sidelink mode 2, the traffic from remote UE to relay UE is purely controlled by remote UE. Although remote UE has congestion control for its own transmission, it is still possible that the bandwidth (or throughput) between relay UE and gNB is less than that between relay UE and remote UE as shown in below Table. We assume the traffic model is full buffer and the direction is from remote UE to relay UE, then relay UE forward to gNB.

The table shows the PC5 throughput in the uplink direction between six different remote/relay UE pairs operating simultaneously, along with the Uu throughput between the relay UEs and the gNB, both with and without flow control. The throughput is in unit of bits per second per Hz. In each pair, the PC5 throughput is higher than the Uu throughput, requiring some buffering at the relay UE.

From below Table, we can see that the third remote UE and relay UE pair have “zero” throughput over their unicast link because the channel is occupied by other sidelink unicast pairs. For the other pairs, without flow control, the PC5 throughput is much higher than the Uu throughput, forcing the relay UE to buffer larger amounts of data. In relay scenario, the end-to-end throughput is minimum of throughput between remote UE and relay UE and throughput between relay UE and gNB. The relay UE might be overwhelmed by remote UE’s traffic in this case.

	Remote UE  and relay UE pair
	Without flow control
	With flow control

	
	Throughput
(remote UE <-> relay UE)
	Throughput
(relay UE <-> gNB)
	Throughput
(remote UE <-> relay UE)
	Throughput
(relay UE <-> gNB)

	1
	1.767
	0.768
	0.804
	0.768

	2
	0.946
	0.4176
	0.469
	0.4176

	3
	0
	0
	1.041
	0.942

	4
	1.618
	0.462
	0.498
	0.462

	5
	1.952
	0.7812
	0.806
	0.7812

	6
	1.307
	0.4656
	0.510
	0.4656



If we have flow control in this case, we can see at least two benefits, one is that the third unicast pair can have “non-zero” throughput and the other one is the data buffered at the relay UE can be reduced. Based on this observation, we think control PDU for flow control is needed. Similar concept as PDCP layer, PDU type is also required to distinguish different purposes of control PDU. The flow control is between a pair of relay UE and remote UE. As we know, there are different radio bearers on the remote UE, therefore, 5 bits radio bearer ID are also needed.
Proposal 5: Control PDU for flow control is needed in adaptation layer and the format is as Figure 2.


       Figure. 2 SRAP control PDU
Conclusion
The following proposals are made:
Proposal 1: Adopt same PDU format for SRAP over Uu and PC5 hop.
Proposal 2: Remote UE local ID for SRAP over PC5 hop always remains “zeros” in Rel-17.
Proposal 3: 10 bits remote UE ID is supported in adaptation layer.
Proposal 4: 5 bits Uu Radio Bearer ID is supported in adaptation layer.


Proposal 5: Control PDU for flow control is needed in adaptation layer and the format is as Figure 2.
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