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1 Introduction

This is the summary of the pre-meeting discussion on open issues of Relay QoS.

2 Discussion

There are 7 identified open issues on QoS in [1]. This discussion will handle O3.01 through O3.05 and O3.07 based on the proposals in the summary of agenda item 8.7.2.4 of RAN2#116bis-e meeting [2]. Please note that O3.08 will be handled by CR Rapporteur.
	Issue Index
	Description
	Suggested handling
	Reason for add/remove this open issue

	O3.01 
	[Unhandled issue from Pre-R2#116b summary] FFS on further enhancement of L2 relay QoS to support flow control
	Pre117-e-offline
	Due to the proposal raised in QoS A.I. summary:

Proposal 1. RAN2 to discuss whether to support flow control in L2 U2N Relay.

We have the corresponding open issue

On the other hand, it is pending CB decision from 619

Proposal 1               (13/17) Control PDU is not supported in neither PC5 SRAP layer nor Uu SRAP layer in this release.

	O3.02
	[Unhandled issue from Pre-R2#116b summary ]FFS on further enhancement of L2 relay QoS to support pre-emptive BSR
	Pre117-e-offline
	Due to the proposal raised in QoS A.I. summary

Proposal 2. RAN2 to discuss whether to support pre-emptive BSR transmission by a Relay UE to gNB.

We have the corresponding open issue

	O3.03
	[Unhandled issue from Pre-R2#116b summary] FFS on further enhancement of L2 relay QoS to support bit rate recommendation
	Pre117-e-offline
	Due to the proposal raised in QoS A.I. summary

Proposal 3. RAN2 to discuss whether to support the bit rate recommendation procedure.

We have the corresponding open issue

	O3.04
	[Unhandled issue from Pre-R2#116b summary] FFS on further enhancement of L2 relay QoS to support dedicated resources for relay traffic
	Pre117-e-offline
	Due to the proposal raised in QoS A.I. summary

Proposal 7. RAN2 to discuss the need of dedicated resources at Relay UE for relayed traffic.

We have the corresponding open issue

	O3.05
	[Unhandled issue from Pre-R2#116b summary] FFS on QoS information report in SUI for SL discovery.
	Pre117-e-offline
	Due to the proposal raised in QoS A.I. summary

Proposal 5. RAN2 to discuss that UE does not need to report PC5 QoS information in SUI for SL discovery.

We have the corresponding open issue

	O3.07
	[EN from running CR of 38.321] whether to apply PDB restriction when performing MAC PDU transmission
	CR rapporteur handled
	Due to the following EN in 38.321 running CR:

Editor’s Note:
FFS the above change is needed, depending on “according to the associated priority” phrase is needed in Rel-16 specification.

We have the corresponding open issue.

Based on further input from companies, this issue include PDB aspect of discovery message as well.

	O3.08
	[EN from running CR of 38.323] whether to adopt new code-point for SDU type
	CR rapporteur handled
	Due to the following EN in 38.323 running CR:

Editor’s Note: FFS for ARP (Address Resolution Protocol) e.g., use “010” for ARP, no ROHC for ARP, applicable only for NR sidelink communication for groupcast and broadcast
We have the corresponding open issue.




(1) O3.01 - Whether to support flow control for L2 Relay

We have the following proposals in the summary [2]. Rapporteur thinks that Proposal 1-2 does not have to be discussed in this pre-meeting discussion. RAN2 also made an agreement at RAN2#116bis-e that control PDU is supported in neither PC5 SRAP layer nor Uu SRAP layer in this release.

	Proposal 1. RAN2 to discuss whether to support flow control in L2 U2N Relay.

Proposal 1-1. If flow control is supported in P1, Relay UE can transmit flow control indication to its Remote UE and gNB for UL/DL transmission over PC5

Proposal 1-2. In P1-1, the flow control indication can be either MAC signalling or via control PDU in the adaptation layer handled in AI 8.7.2.3.


Q1. Do companies support flow control in L2 U2N Relay?

	Company
	Yes / No
	Comments

	InterDigital
	Yes
	If we can manage to specify a simple flow control mechanism, it would be preferrable, since this is anyway supported in IAB.

	CATT
	Yes
	UL of L2 U2N relay

Since only mode 2 is used by remote UE, PC5 UL transmission is controlled by remote UE itself. When the remote UE performs mode 2 resource allocation, according to the current MAC specification, it will only consider the available resource indicated by physical layer, the remaining PDB of SL data, the number of HARQ retransmission and etc. Hence, for UL, it is possible that a lot of data is sent from remote UE to relay UE, but it cannot be sent to gNB since the Uu UL is congested. Hence, UL flow control is necessary for L2 U2N relay.
DL of L2 U2N relay

There are two cases:

· Case 1: Relay UE is configured with mode 1.

In this case, both the DL Uu and PC5 transmission are controlled by gNB. gNB is aware whether PC5 link is congested or not, hence gNB implementation can handle the DL flow control if relay UE is configured with mode 1.

· Case 2: Relay UE is configured with mode 2.

In this case, only the DL Uu scheduling is controlled by gNB, but the DL PC5 scheduling is controlled by relay UE. Hence, it is possible that Uu is not congested but PC5 is congested. In order to avoid it, DL flow control is necessary for L2 U2N relay if relay UE is configured with mode 2.

	Ericsson
	yes
	We see FC as a useful feature, we can support it in this release with limited spec changes.



	MediaTek
	Yes
	We agree with CATT.

	Philips
	Yes
	This is especially critical for situations when the Relay UE is experiencing congestion either on Uu or on SL. If there is congestion on Uu the Remote UEs should be informed so that they adapt their traffic. Likewise, if there is congestion on PC5 the network should be aware and adjust DL scheduling on Uu accordingly.

What it has been specified for IAB can be used as a basis.

	Apple
	Yes
	We share the same view as InterDigital that a simple flow control mechanism can be supported in this release.

	Qualcomm
	No
	1. From technique perspective, because Rel-17 supports only single hop, we think flow control can be achieved by relay UE and gNB implementation. For example, the below solutions can be considered: 

a. gNB or relay UE can limit number of remote UE connections based on the load and channel quality of the Uu and PC5 links.

b. In single hop relay, the traffic load of remote UEs can be roughly estimated based on SL BSR

2. It is conflicted with below agreement in last RAN2 meeting:

Proposal 1 (modified)
Control PDU is supported in neither PC5 SRAP layer (13/19) nor Uu SRAP layer (14/19) in this release.

This agreement means we can’t specify similar flow control solution in IAB. 

3. We still don’t know what is a “simple flow control mechanism”. We are not sure how an on-fly solution can be specified in last Ran2 meeting of Rel-17. 



	Sharp
	Yes
	We share the same view with CATT.

	Spreadtrum
	No
	Agree with Qualcomm.

	vivo
	No
	Flow control is an optimization feature. Furthermore, RAN2 had agreed that control PDU is supported in neither PC5 SRAP layer nor Uu SRAP layer in this release, which means that IAB like flow control mechanism may not be reused in relay and a simple flow control mechanism may not be easily achieved.

	ZTE
	Yes
	We see benefits to support the flow control in SL relay, which may avoid potential packet loss during congestion. 

	Nokia
	Yes
	At least for Mode 2 relays should be addressed. A simple mechanism is preferred (even not optimal) considering the limited time left for Release 17.

	Huawei, HiSilicon
	No
	The E2E QoS should totally rely on gNB implementation, where the gNB will configure suitable mapping between PC5 RLC channel and Uu RLC channel. Furthermore, the Relay UE is not aware of E2E QoS, it can simply forward relayed packets with corresponding Uu RLC bearer. 
Additionally the Relay UE can reject new Remote UE unicast connection establishment if the Relay UE finds that it is overloaded, which will essentially have similar effect as flow control mechanism

	LG
	No
	We agree with QC.

	Xiaomi
	No
	Don’t see how we can decide on a simple solution and adopt it in the current limited time frame. We do not see a need to revoke existing agreement on control PDUs, the decision was taken with clear understanding of points made regarding flow control during prior meetings. Whilst the previous agreement leaves limited scope for any solution, it may imply a sub-optimal solution at best. If we did have FC then do we have it in both UL and DL? Really can we even agree a basic scope of work? 
We also think because of the limited hop capability in this release that more basic implementation solutions e.g. as outlined by QC could be sufficient for now.


Q2. Do companies support that Relay UE can transmit flow control indication to its Remote UE and gNB for UL/DL transmission over PC5? 

	Company
	Yes / No
	Comments

	InterDigital
	Yes
	Both directions makes sense for flow control.

	CATT
	Yes 
	For UL, relay UE should send flow control indication to the remote UE if the UL Uu buffer size of logical channels used for relay link is above the configured threshold.

For DL, relay UE should send flow control indication to gNB if the DL PC5 buffer size is above the configured threshold at least when relay UE is in mode 2.

	Ericsson
	yes
	We see FC as a useful feature, we can support it in this release with limited spec changes.



	MediaTek
	Yes
	Same as Q1.

	Philips
	Yes
	It is important that the Relay UE inform the Remote UE of potential congestion situations so that the Remote UE can adapt its traffic.

	Apple 
	Yes
	

	Qualcomm 
	No
	We should respect agreement of last RAN2 meeting:

Proposal 1 (modified)
Control PDU is supported in neither PC5 SRAP layer (13/19) nor Uu SRAP layer (14/19) in this release.

Because SRAP header can’t be used, can proponent explain how to send the indication?

	Sharp
	Yes
	

	Spreadtrum
	No
	

	vivo
	No
	

	ZTE
	Yes
	

	Nokia
	Yes 
	Agree with CATT.

	Huawei, HiSilicon
	No
	Please see our response to Q1

	LG
	No
	We already made the agreement the following:

“Control PDU is supported in neither PC5 SRAP layer (13/19) nor Uu SRAP layer (14/19) in this release”

	Xiaomi
	No
	


(2) O3.02 - Whether to support pre-emptive BSR

We have the following proposal in the summary [2]. 

	Proposal 2. RAN2 to discuss whether to support pre-emptive BSR transmission by a Relay UE to gNB.


Q3. Do companies support pre-emptive BSR transmission by a Relay UE to gNB?

	Company
	Yes / No
	Comments

	OPPO
	No
	To shorten the signalling latency, gNB can configure the configured grant towards relay UE, which can achieve the same purpose as pre-emptive BSR and does not require any additional spec effort. Therefore, it seems repetitive to support pre-emptive BSR

	InterDigital
	Yes
	If a simple approach can be specified in this release, it would be preferrable.  The timing of a configured grant for the relay UE cannot account for the specific timing when the relay will receive data from the remote UE, and so the latency could be large.

	CATT
	Yes
	In our understanding, it is hard for gNB to configure configured grant  to shorten the signalling latency since gNB does not know the SL data arrival pattern in PC5, it may result resource waste compared with introduction of pre-emptive BSR.

If pre-emptive BSR is introduced, it can also help reducing UL scheduling latency:

· Relay UE can trigger the pre-emptive BSR once it receives SCI, it does not need to wait for SL data decoding.

· If SCI contains resource reservation for further SL transmissions, it can also trigger the pre-emptive BSR before the further SL data transmission.

	Ericsson
	Yes
	Agree with Interdigital and CATT

	MediaTek
	Yes
	

	Philips
	Yes
	Pre-emptive BSR will reduce the latency of the communication and can simply be triggered upon reception of SCI from the Remote UE.

	Apple
	No
	For the idea to use SCI information to trigger the pre-emptive BSR:

1) If the pre-emptive BSR is used for relaying the data in currently received PSSCH slot, then it will only take a few milliseconds to decode the PSSCH. Relay UE can wait for a few milliseconds to generate a normal BSR.

2) If the pre-emptive BSR is used for relaying the future traffic reserved in remote UE’s SCI with reservation interval, we think this SCI indication is destination-agnostic, so relay UE cannot simply assume the reserved resource in the next period are for the same SL destination.  Even remote UE has reserved the next period for the same SL relay destination, the traffic may not needs to be forwarded to gNB as it may be some local traffic (PC5-RRC/PC5-S). So, this is not a very accurate scheme to be used to report buffer status for end-to-end UL traffic..

	Qualcomm
	Yes, if same design as IAB
	If totally same design as IAB is reused, we can support it because there is no extra specification work.

	Sharp
	Yes
	

	Spreadtrum
	Yes
	

	vivo
	No
	The benefit of pre-emptive BSR in relay link is very limited:

a) There is no BSR mechanism in PC5 link from remote UE reporting to relay UE. Hence relay UE may only base on SCI information to evaluate potential data volume. If the SCI indicates the current PSSCH slot, only a few milliseconds can be saved. For the SCI with reservice interval, destination is not clear and potential data volume cannot be decided either.

b) Based on SCI indication, e.g. PC5 priority, relay UE cannot deduce exact logical channel group information. Hence pre-emptive BSR is not useful for gNB scheduling. 

	ZTE
	No
	Pre-BSR may introduce a lot of ambiguity issues, such as how to calculate the buffer size, when to trigger the BSR. In IAB, it is hard to make decision and a lot of issues are finally up to implementation. It is suggested not to consider it in SL relay.

	Nokia
	Yes
	Agree with CATT on SCI-based triggering of pre-emptive BSR.

	Huawei, HiSilicon
	No
	We don’t see the need for this optimisation in this release. The Relay UE can be configured with configured grant, which can ensure that the latency requirement of E2E QoS in L2 U2N Relay can be met.

	LG
	No
	

	Xiaomi
	No
	We agree with many of the observations above, such as concerns over the accuracy of the SCI in predicting destination and note the difficulty in reaching agreement during IAB discussions. We prefer not to open this issue here at this late stage of REL17. If this then what else?


(3) O3.03 - Whether to support recommended bit rate control via Relay UE

We have the following proposal in the summary [2]. 

	Proposal 3. RAN2 to discuss whether to support the bit rate recommendation procedure.


Q4. Do companies support the bit rate recommendation procedure via Relay UE?

	Company
	Yes / No
	Comments

	InterDigital
	No
	It seems recommended bit rate is not crucial for a first release and can be considered in later releases.

	Ericsson
	No
	

	MediaTek
	Yes
	If gNB knows the desired bit rate of a remote UE, the gNB can reconfigure the Uu logical channel or SL logical channel for this remote UE so as to increase the supported bit rate. Similarly, it is also preferred that gNB can control the bit rate of a remote UE by transmitting the recommended bit rate explicitly to the remote UE.

	Philips
	Yes
	We think that Relays should be available not just for best effort type of data but also for voice and video as well as other types of streaming data.

For reliable voice and video it is essential to support recommended bit rate. Voice and video are crucial for public safety use cases as well as for anyone who needs to maintain a voice or video call under poor radio conditions.

 

	Apple
	No
	There is no end-to-end relayed MAC CE concept in Sidelink UE-to-NW relay, so, we need to introduce the new SL MAC CE or convey the recommendation or recommendation query in PC5-RRC signalling. However, this will require new signalling in PC5. Also, in Uu hop, we need some ways to differentiate the RBR MAC CE for relay UE and RBR MAC CE for remote UE, given that the SRAP header is not applicable to MAC CE. All of the above would be challenging as the completion deadline of work is near. We’d better to consider this in future release.

	Qualcomm 
	No
	

	Sharp
	No
	

	Spreadtrum
	No
	

	vivo
	Yes
	But, we can accept to consider this feature in later release.

	ZTE
	Yes
	RAN-assisted codec adaptation provides a means for the gNB to send codec adaptation indication with recommended bit rate to assist the UE to select or adapt to a codec rate for MMTEL voice or MMTEL video. For SL U2N relay, it is reasonable for gNB to provide the RAN-assisted codec adaptation function for remote UE to ensure the quality of remote UE’s voice and video. Simple design can be considered, for example, RBR may be delivered to remote UE via Uu RRC signaling for L2 relay.

	Nokia
	Yes with comment
	If flow control is agreed, control flow signalling can carry also the information on recommended bit rate. Stand-alone bit rate recommendation is not critical feature for this Release.

	Huawei, HiSilicon
	No
	We can trust the gNB implementation to ensure the E2E QoS for multimedia sessions is met. Since the time is limited for Rel 17 we need not discuss these optimisations and can consider it for future

	LG
	No
	

	Xiaomi
	No
	no further non-essential optimisations at this stage, if we accept one of the above then do we accept all or have a debate which one(s)? 
We could be interested to see a collation of some of these optimisations (above) captured and proposed for the REL18 WID (with modification to accommodate within TUs)


(4) O3.04 - Whether need to specify dedicated resource for relayed traffic

We have the following proposal in the summary [2]. 

	Proposal 7. RAN2 to discuss the need of dedicated resources at Relay UE for relayed traffic. 


Q5. Do companies support the dedicated resources at Relay UE for relayed traffic?

	Company
	Yes / No
	Comments

	OPPO
	No
	We do not see any particular service requirement for relay traffic compared with normal sidelink traffic. Therefore, there seems lack of motivation to support dedicated resources for relayed traffic.

	InterDigital
	No
	Agree with OPPO.

	CATT
	No
	Same view as OPPO.

	Ericsson
	No
	Agree with OPPO

	MediaTek
	No
	

	Apple
	No
	

	Sharp
	No
	

	Spreadtrum
	No
	

	vivo
	No
	Dedicated resources may reduce system efficiency and no special requirement is found.

	ZTE
	No
	

	Nokia
	No
	

	Huawei, HiSilicon
	No
	We would prefer to have prioritization  between different SL transmission as it is more efficient mechanism rather than having dedicated SL grant for relay transmission 

	LG
	No
	

	Xiaomi
	No
	


(5) O3.05 - Whether need to report PC5 QoS flow in SUI for SL discovery

We have the following proposal in the summary [2]. 

	Proposal 5. RAN2 to discuss that UE does not need to report PC5 QoS information in SUI for SL discovery. 


Q6. Do companies support that UE does not need to report PC5 QoS information in SUI for SL discovery?

	Company
	Yes / No
	Comments

	OPPO
	Agree (not need to report)
	

	InterDigital
	Yes
	

	CATT
	Yes
	

	Ericsson
	Yes
	

	MediaTek
	Yes
	

	Apple
	Yes (no need)
	

	Qualcomm
	Yes
	

	Sharp
	Yes
	

	Spreadtrum
	Yes
	

	vivo
	Yes
	

	ZTE
	Yes
	

	Nokia
	yes with comments
	There is no QoS support for SL discovery in the current release so the corresponding SUI limitation should be stated for this release as well. In general, however, if PC5 QoS information is provided by upper layer for SL discovery, why not to reporting it in SUI as other SL communication traffic.

	Huawei, HiSilicon
	Yes (not needed)
	

	LG
	Yes
	

	Xiaomi
	Yes
	


(6) O3.07 - Whether to apply PDB restriction for SL SRBs including SRB4 when performing MAC PDU transmission

We have the following proposal in the summary [2]. 

	Proposal 6. RAN2 to discuss whether PDB for SL discovery can be determined by TX UE implementation.


The original proposal is about SL SRB4 but it is observed that this discussion is applied for any SL SRBs. So Rapporteur would like to ask a discussion first whether to apply PDB restriction for any SL SRBs. Based on the company inputs on the need of PDB requirement, RAN2 may discuss further how to apply PDB restriction for SL SRBs.

Q7. Do companies support to apply PDB restriction for any SL SRBs when performing MAC PDU transmission?

	Company
	Yes / No
	Comments

	OPPO
	No with comment
	Since both relay/remote UE will not report QoS info towards gNB for discovery, as we supported in the previous Q. Therefore, there is no need to apply PDB restriction for SL-SRB4. For other SL-SRBs, we assume it is out of the scope of relay discussion and prefer to discuss them in Rel-16 CR discussion.

	InterDigital
	No
	We do not see the need to implement such restriction for any SRB at this stage as it is not supported in Rel16.

	CATT
	No
	Same view as OPPO and InterDigital.

	Ericsson
	No
	Agree Interdigital and CATT, and OPPO

	MediaTek
	No
	

	Apple
	No
	We think this has been left to UE implementation in Rel-16. We are not sure Rel-17 SRB4 needs to be treated differently.

	Qualcomm
	No
	

	Sharp
	No
	

	Spreadtrum
	No
	

	vivo
	No
	Same treatment for SL SRBs (including SRB4) is sufficient, i.e. no PDB restriction.

	ZTE
	No
	

	Nokia 
	No
	Same view as InterDigital 

	Huawei, HiSilicon
	No
	Agree with OPPO and InterDigital.

	LG
	No
	

	Xiaomi
	No
	


3 Conclusion

In summary, the following are proposed:
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