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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the resource allocation and QoS related issues for L2 U2N relay. 
Discussion
SUI report and Resource allocation 
For a UE acting as relay UE or remote UE, which is already connected with gNB, it needs to indicate its UE-type to gNB to help NW identity whether it’s a normal UE, a relay UE or a remote UE and provide appropriate configurations. 
[bookmark: _Hlk77153881]In LTE, there is a field contained in SidelinkUEInfortation to indicate ue-Type if a UE is acting as a relay/remote UE.
	…
3>	if the UE is acting as sidelink relay UE; or if the UE has a selected sidelink relay UE; and if the sidelink remote UE threshold conditions as specified in 5.10.11.5 are met:
…
4>	include ue-Type and set it to relayUE if the UE is acting as sidelink relay UE and to remoteUE otherwise;
   …



[bookmark: _Toc78374967]In LTE, ue-Type contained in SidelinkUEInfortation is used to indicate whether a UE is acting as a relay/remote UE.
However, in LTE, only L3 relay is applied. Now both L2 and L3 relay are supported, therefore two values (relayUE/remoteUE) are not sufficient to indicate the four-UE-types, i.e. L2 relay UE, L2 remote UE, L3 relay UE and L3 remote UE. 
[bookmark: _Toc78374968]Both relay/remote and L2/L3 need to be indicated by SUI. 
Proposal 1 [bookmark: _Toc78374963]Report UE type (like L2/L3 relay/remote UE) to network via SUI message.
Another point is what resource allocation mode can be used by a connected remote UE.
For mode 2, there is no doubt that it can be used by remote UE.
For mode 1, it further includes three types:
	Grant type
	DL 
	UL

	CG type1
	Scheduled by RRC
	Feedback on PUCCH

	CG type2
	Scheduled by RRC and DCI
	Confirmation MAC CE and Feedback on PUCCH 

	DG
	Scheduled by DCI
	Feedback on PUCCH



For an indirectly connected remote UE, there is no DL/UL PHY/MAC/RLC layer at remote UE, which means it cannot receive DCI from gNB and also cannot report UCI/MAC CE to gNB. Therefore, mode 1 scheduling can’t be used by an indirectly connected remote UE since the UL/DL MAC/PHY signalling interactions are needed for mode 1 scheduling. 
Proposal 2 [bookmark: _Toc78374964]L2 remote UE can only use mode 2 resource selection to acquire SL resource for transmission.

QoS handling
For QoS management, the SI conclusions are as follows:
	gNB implementation can handle the QoS breakdown over Uu and PC5 for the end-to-end QoS enforcement of a particular session established between Remote UE and network in case of L2 UE-to-Network Relay.  Details of handling in case PC5 RLC channels with different end-to-end QoS are mapped to the same Uu RLC channel can be discussed in WI phase.



Both E2E QoS and per-hop transmission (including Uu and PC5 hop) are existed in the L2 U2N relay system, which can be shown as follows:


Figure 1 E2E QoS and per-hop QoS in the L2 U2N relay system
According to 38.836, it’s up to NW implementation to handle the QoS breakdown over Uu and PC5. 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). Since NW will provide the Uu/PC5 RLC channel configuration to relay UE and PC5 RLC channel configuration to remote UE, both relay UE and remote UE will transmit these relayed-data based on NW configuration on each hop. Particularly, for mode 2 resource selection on PC5, resources are selected based on the remaining PDB of SL data available in the logical channel(s) allowed on the carrier. Therefore, the PC5 hop configuration can also include the PDB for each LCH:
· For the remote UE, the PDB for PC5 hop are configured by NW, the E2E QoS is known by the remote UE ;
· For the relay UE, the PDB for PC5 hop are configured by NW.
[bookmark: _Toc78374969]The relay UE doesn’t need to be aware of the E2E QoS configuration. 
For the left issue from the SI phase that “Details of handling in case PC5 RLC channels with different end-to-end QoS are mapped to the same Uu RLC channel can be discussed in WI phase.” The mapping between the ingress PC5 RLC channel and the egress Uu RLC channel is handled by the adaptation layer of the relay UE, and the relay UE is not aware of the E2E QoS. Therefore, no special handling is needed to differentiate whether PC5 RLC channels with the same or different E2E QoS are mapped to the same Uu RLC channel. 
Proposal 3 [bookmark: _Toc65073785][bookmark: _Toc70282111][bookmark: _Toc78374965][bookmark: _Hlk77154754]No special handling is needed for PC5 RLC channels with different E2E QoS being mapped to the same Uu RLC channel.
Another issue is that the NW should be aware of the transmission conditions over PC5 to appropriate handling the QoS breakdown over Uu and PC5. The existing CBR measurement/reporting mechanism can be used to achieve this NW awareness. For example, when the CBR of the tx pool is high, the QoS requirement (PDB, PER…) maybe difficult to be achieved, the report will be triggered from the UE to assist NW reconfigures QoS breakdown over Uu and PC5.
Then the following up question is who report transmission conditions over PC5 to NW, whether remote UE or relay UE or both of them. Different from reflective QoS mechanism in Uu, the QoS as well as the Tx resource (Tx pool) over PC5 are asymmetric. Which means the QoS/transmission for two directions (remote UE->relay UE and relay UE-> remote UE) over PC5 are independent with each other and are handled by the Tx-side of each direction. Therefore, the remote UE and relay UE should report the transmission conditions over PC5 to NW independently when triggered by corresponding events (C1/C2), and it’s up to NW implementation to reconfigure QoS breakdown over Uu and PC5.
Proposal 4 [bookmark: _Toc78374966]The existing CBR measurement/reporting mechanism can be used to report transmission conditions over PC5 to NW.

Conclusion
We have the following observations:
Observation 1	In LTE, ue-Type contained in SidelinkUEInfortation is used to indicate whether a UE is acting as a relay/remote UE.
Observation 2	Both relay/remote and L2/L3 need to be indicated by SUI.
Observation 3	The relay UE is only configured with PC5/Uu hop QoS and doesn’t need to be aware of the E2E QoS

We have the following proposals:
Proposal 1	Report UE type (like L2/L3 relay/remote UE) to network via SUI message.
Proposal 2	L2 remote UE can only use mode 2 resource selection to acquire SL resource for transmission.
Proposal 3	No special handling is needed for PC5 RLC channels with different E2E QoS being mapped to the same Uu RLC channel.
Proposal 4	The existing CBR measurement/reporting mechanism can be used to report transmission conditions over PC5 to NW.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] TR 38.836_h00, Study on NR sidelink relay.
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