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1 Introduction

This contribution is to discuss QoS management aspects for L2 U2N relay. 
	Work Item objectives specific to Layer-2 (L2) relaying:

1. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:

2. Specify mechanisms for service continuity 

a. Limited to intra-gNB cases [RAN2]

3. Specify mechanisms for U2N Adaptation layer design [RAN2]

a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
4. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

NOTE 2:
For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.

NOTE 3:
Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.

NOTE 4:
Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.


2 Discussion
(1) Flow control
A functionality that indirectly reduces overall latency and improves QoS in relay system is flow control. For IAB, parent node can anticipate UL status based on Buffer Status Reporting (BSR) or pre-emptive BSR from its child node. On the DL, a flow control report is introduced so that parent node can get the buffer load status of links behind the child node. 
With L2 U2N relay, gNB could use the buffer status of Uu between gNB and Relay UE and SL between Relay UE and Remote UE for flow control. On the SL, when mode 1 is configured to Relay UE, then gNB can estimate SL link status from Relay UE to Remote UE based on the SL BSR from Relay UE. When mode 2 is configured to Relay UE, there is no SL BSR to gNB on SL i.e., the link from Relay UE to Remote UE and gNB cannot anticipate the whole DL status. So similar to IAB a report on SL buffer load from Relay UE to gNB could give full control of DL flow. 
Observation 1. When mode 1 is configured to Relay UE, gNB can use SL BSR to estimate DL flow on SL.

Observation 2. When mode 2 is configured to Relay UE, SL BSR is not sent to gNB.
Proposal 1. When mode 2 is configured to Relay UE, a report on SL buffer load from Relay UE to gNB for flow control is introduced.
Since it is assumed that a Remote UE does not have both direct path and indirect path to gNB simultaneously and gNB will not directly schedule SL grant to a Remote UE which is connected to a Relay UE, mode 2 is configured to the Remote UE. No SL BSR from the Remote UE to gNB is transmitted, so a report on SL buffer status for the link from Remote UE to Relay UE can be used for control of UL flow.
Observation 3. Remote UE connected to Relay UE is configured with only mode 2.

Proposal 2. Remote UE can send a report on SL buffer load via Relay UE to gNB for flow control.

(2) ARQ
Since L2 U2N relay study phase [1], RAN2 have assumed that the adaptation layer is placed over RLC sublayer for both CP and UP at the Uu interface between Relay UE and gNB. The Uu SDAP/PDCP and RRC are terminated between Remote UE and gNB, while RLC, MAC and PHY are terminated in each link (i.e. the link between Remote UE and UE-to-Network Relay UE and the link between UE-to-Network Relay UE and the gNB). So with consideration of this user plane protocol stack, hop-by-hop ARQ seems to be more appropriate for L2 U2N relay than end-to-end ARQ.
Observation 4.  With consideration of L2 U2N relay user plane protocol stack, hop-by-hop ARQ is more appropriate than end-to-end ARQ for L2 U2N relay.
Proposal 3. RAN2 is asked to confirm that hop-by-hop ARQ is applied to L2 U2N relay. 

3 Conclusion

Observation 1. When mode 1 is configured to Relay UE, gNB can use SL BSR to estimate DL flow on SL.

Observation 2. When mode 2 is configured to Relay UE, SL BSR is not sent to gNB.

Observation 3. Remote UE connected to Relay UE is configured with only mode 2.
Observation 4.  With consideration of L2 U2N relay user plane protocol stack, hop-by-hop ARQ is more appropriate than end-to-end ARQ for L2 U2N relay.
Based on the above observation, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. When mode 2 is configured to Relay UE, a report on SL buffer load from Relay UE to gNB for flow control is introduced.

Proposal 2. Remote UE can send a report on SL buffer load via Relay UE to gNB for flow control.

Proposal 3. RAN2 is asked to confirm that hop-by-hop ARQ is applied to L2 U2N relay. 

4 References
[1] 3GPP TR 38.836, Study on NR sidelink relay
