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1 Introduction

The draft document intends to proceed with following offline discussion by early email:

· [Post111-e][622][Relay] Relay selection and reselection (Apple)


Scope: Discuss proposals for relay selection/reselection with the following goals:

· Determine a baseline for selection/reselection criteria

· Confirm if there is any dependency on L2/L3 relay design

· Determine if there is different selection/reselection behaviour for UE-to-network and UE-to-UE cases

· Discuss possible enhancements to the baseline selection/reselection criteria


Intended outcome: Report to next meeting


Deadline:  Long

2 Discussion

Relay selection is to identify a potential U2N or U2U relay UE which can be used for connectivity to either network or another remote UE. Relay reselection is about changing a previously selected U2N/U2U relay UE and identifying a new one. In the discussion below, if not explicitly mentioned, the question will be common for both selection and reselection, e.g., to be labelled with the word “(re)selection”. Otherwise, the question will be clearly identified if it is only applicable to relay selection or relay reselection.

The NR Sidelink Relay SID [1] explicitly suggests for a common solution for both UE-to-Network relay and UE-to-UE relay. Also, many companies [6][9][11][12][13][16] view relay (re)selection is common for both Layer-2 and Layer 3 based relay designs, and/or a common part for both U2N and U2U relay cases. Hence, the discussion in section 2.1 strives to come with a baseline which contains the most common relay (re)selection mechanisms for both L2 and L3 relay design, and likely to be applicable to both U2N relay and U2U relay use cases, as well. Then in section 2.2., we discuss the particular enhancements one by one, and try to get company views on whether it is needed, and under which circumstances it can be used.

In general, the relay selection/reselection occurs along with the NR sidelink relay discovery procedures. Preliminary agreements on the scenarios for which SL relay discovery is allowed (e.g., in which RRC states, in-coverage or out-of-coverage, etc.) have been reached in RAN2#111-e [3] and listed in Annex. A of this document. In principle, relay (re)selection may occur in whatever scenario in which SL relay discovery has been allowed and performed. Hence, in general, there is no need for a redundant discussion on all relay (re)selection scenarios for the baseline solution. If companies want to further discuss when the relay discovery can occur, please share the view on the email discussion “[Post111-e][623][Relay] Remaining issues on relay discovery (OPPO)”. 

2.1 Baseline for relay selection and reselection

LTE ProSe has a relay selection and reselection solution for ProSe UE-to-Network Relay case. The solution can be summarized as below in TS 36.300 [4] :

The Remote UE performs radio measurements at PC5 interface and uses them for ProSe UE-to-Network Relay selection and reselection along with higher layer criterion, as specified in TS 23.303 [62]. A ProSe UE-to-Network Relay is considered suitable in terms of radio criteria if the PC5 link quality exceeds configured threshold (pre-configured or provided by eNB). The Remote UE selects the ProSe UE-to-Network Relay, which satisfies higher layer criterion and has best PC5 link quality among all suitable ProSe UE-to-Network Relays.

The Remote UE triggers ProSe UE-to-Network Relay reselection when:

-
PC5 signal strength of current ProSe UE-to-Network Relay is below configured signal strength threshold;

-
It receives a layer-2 link release message (upper layer message), as specified in TS 23.303 [62], from ProSe UE-to-Network Relay.
Although the above solution is designed for Layer 3 U2N relay, it provided a sound basis for the common design for both U2N and U2U case in this study. Many companies [6][9][11][12][13][164] have proposed to reuse LTE ProSe solution as the baseline for NR sidleink relay selection and reselection.

First, we solicit the company views about whether the backbone of LTE ProSe design can be used in NR Sidleink relay as baseline with a couple of questions.

Question1-1: Do you agree “radio measurements at PC5 interface” is considered as part of relay (re)selection criteria?

	Company
	Yes/No
	Other comment

	Qualcomm
	Yes
	We would like to emphasize that current 36.331 has specified different normative procedures from 36.300 in scenario with multiple “suitable” relays. In our understanding, 36.331 specified normative procedure that it is up to remote UE implementation if more than one candidate relay is “suitable”, i.e. not always to pick the relay which satisfies higher layer criterion and has best PC5 link quality with best PC5 RSRP

	CATT
	Yes
	When the remote UE perform discovery for Sidelink relay, the LTE Prose design can be reused as a baseline.

	Apple
	Yes
	Agrred to reuse LTE ProSe as baseline. As to QC comment about picking the relay of best PC5 link quality part, I agree that 36.331 has no normative procedure to require that, as explained in Q2-5/Q2-6. 

	Ericsson (Min)
	Yes
	At least PC5 radio measurement need to be considered.

	Xiaomi
	Yes
	

	OPPO
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes
	

	vivo
	Yes
	We think it is rational and quite straightforward to reuse the radio measurements at PC5 interface as one of relay (re)selection criteria.

	Kyocera
	Yes
	How the radio measurements are used for relay reselection may differ for U2N and U2U relaying.

	Sony
	Yes
	

	Spreadtrum
	Yes
	LTE procedure should be reused as a baseline, thus at least PC5 radio measurement should be considered.

	Intel
	Yes
	We are ok with reusing the general principle from ProSe, i.e. use of radio measurements as the main criteria for relay (re-)selection.

	Lenovo&MM
	Yes
	It is aligned with LTE specification.

	ZTE
	Yes
	We are fine to adopt LTE principle as the baseline. But we also agree with QC that it is not always reasonable to select the relay UE with highest PC5 RSRP measurement.

	Nokia
	Yes
	


Regarding how the “radio measurements at PC5 interface” is obtained at remote UE, there are at least two ways. 

First, if the two SL UE have not established a PC5 link yet, this can come from radio signal strength measurement of SL discovery messages [8], as the following agreement in RAN2#111-e makes it feasible to obtain those measurements conveniently in AS layer:

· Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic

Second, it may come from the PC5 link quality measurement for an established link between two UEs [16]. For evaluating such a metric, existing R16 measurement such as SL-RSRP can be used as a basis.

Question1-2: Which one or more of the following options are supported as the basis for “radio measurements at PC5 interface” at remote UE for relay (re)selection?

a): 
Radio signal strength of Sidelink discovery message

b):
PC5 link quality measurements (e.g., SL-RSRP) for established PC5 link

c): 
Other, please specify:

	Company
	Option(s)
	Other comment

	Qualcomm 
	Both a) and b) for different cases
	a) works for the relays which are not connected with remote UE via PC5 RRC in relay (re)selection. In this case, we think we can reuse similar definition of LTE SD-RSRP (i.e. sidelink discovery RSRP) based on DMRS of the PSSCH which carries (periodic) discovery transmission. Specifically, the remote UE applies L3 filtering across measurements on the PSSCH DMRS which carries (periodic) discovery message from the concerned relay.
b) works for the relay which is connected with remote UE via PC5 RRC in relay reselection, we think it makes more sense to reuse Rel-16 V2X specified SL-RSRP for the unicast PC5-RRC link. That is because both discovery and communication messages will be sent from relay. Then either one of them is below threshold should trigger relay reselection, and it is odd for remote UE to maintain 2 different PC5 RSRP measurements for the same relay with unicast PC5 RRC connection. 

	CATT
	a) and b)
	Agree with QC. Further clarification: a) works for the remote UE which is not connected with any relay UE via PC5 RRC in relay (re)selection.

	Apple
	a, b
	Agree with QC and CATT that a) is used for the case that remote UE and relay UE has no PC5-RRC connection. If the remote UE has already linked to the relay UE, then b) SL-RSRP should be used.

	Ericsson (Min)
	a and b
	For b), it is sufficient to only base on communication transmission to measure SL-RSRP. Since discovery transmission may use different transmission mechanisms (e.g., power control, power boosting etc) from communication, although they occupy the same communication channel.

	Xiaomi
	a
	Relay UE shall always transmit discovery message, regardless whether any remote UE has established PC5 connection with relay UE. Therefore option a is always feasible. The benefit of option b is not clear.

	OPPO
	a) And b)
	 a) could be applied for relay selection and reselection while b) can be applied for relay reselection

	MediaTek
	Both a) and b) for different cases
	Agree with Qualcomm.

	Huawei
	a)

FFS b)
	We agree that a) can at least work for the case there is no indirect link established. 

For the case of relay reselection, we are open to discuss whether a) and/or b) should be used. Regarding b), our concern is that the power control and L3 filtering will be applied for SL measurement on an established unicast link, in this case it might not be feasible/fair to do RSRP comparison between SL-RSRP and SD-RSPR. In another side, if the discovery message can be requested or broadcasted periodically even for the serving relay, then a) is still applicable for relay reselection case.

	vivo
	a) at least for selection 
b) at least for reselection 
	For a), it can be used when there is no PC5-RRC connection before relay selection. However, it should be further clarified and discussed whether a) should be used for relay reselection when there is PC5-RRC connection between relay UE and remote UE.
For b), since we introduce unicast link in AS layer in NR R16 sidelink, the mechanism we designed for radio link management can be considered to be reused. Whether b) can be used for relay selection depends on whether there is already PC5-RRC connection between relay UE and remote UE (e.g. they set up PC5-RRC connection when doing R16 sidelink direct communication).

	Kyocera 
	a and b
	For the established PC5 link the UE should have the option to use either discovery message or communication message since either message may not always be available from the relay UE.

	Sony
	 A and b)
	Agree with Qualcomm

	Spreadtrum
	a and b
	a) works for the case where the remote UE is not connected with the relay UE yet. When PC5 connection is established, b) SL-RSRP can be used.

	Intel
	a), b)
	We think this depends on the particular case and in general, both options would need to be supported. For a), we think it also depends on the exact solution for differentiating the discovery message at the AS layer (i.e. using the common/shared resource pool or not) and the details can be further discussed once it is clear how this differentiation is accomplished.

	Lenovo&MM
	a and b
	Option a is used for initial relay selection. Option b is used to measure the serving relay during relay reselection.

	ZTE
	a and b
	When remote UE has not selected any relay UE, a is more preferrable since the Tx power for discovery message should be constant. When remote UE has already selected one relay UE, rel-16 link monitoring mechanism can be reused

	Nokia
	Postpone (wait for outcome of Relay Discovery)
	In last RAN2#111e meeting 4 different discovery models (see question 6 of #606) have been discussed, but not agreed as companies have realized that more analysis on the impact is needed. Obviously here option a) is only feasible prior to the PC5 link establishment while option b) is only feasible for already establishment PC5 link and only if there is sidelink traffic. Both option a) and option b) are not optimal solution and more analysis on relay (re)selection especially taking into account service continuity is needed. 

It’s too early to make a decision right now just with option a) and b) !


In LTE, when evaluate “radio measurements at PC5 interface”, a (pre)configured threshold with is used to determine this criterion. To be more specific, a “q-RxLevMin” field is included in the IE ReselectionInfoRelay to assist relay (re)selection. Similar approach may also be used for NR SL relay.

Question1-3: Do you agree for remote UE to evaluate whether a potential relay UE satisfy the “radio measurements at PC5 interface” criterion for relay (re)selection, a threshold shall be either configured by gNB or preconfigured?  

	Company
	Yes/No
	Other comment

	Qualcomm 
	Yes
	To support remote UE in different RRC state (i.e. IDLE/INACTIVE/CONNECTED or OOC), it is necessary for the Network to provide configuration on relay (re)selection measurement criteria via RRC/SIB for in-coverage remote UE, or via pre-configuration for out-of-coverage remote UE.  

	CATT
	Yes
	When the remote UE perform discovery for Sidelink relay, the LTE Prose design can be reused as a baseline.

	Apple
	Yes
	Agree to reuse LTE ProSe configuration as baseline. 

	Ericsson (Min)
	Yes  
	Agree with Qualcomm

	Xiaomi
	Yes
	

	OPPO
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes
	

	vivo
	Yes
	

	Kyocera
	Yes
	The radio measurement of the relay UE over PC5 is one of the criteria for reselection.  For U2U relaying, there are two PC5 links to consider so other factors need to be considered for relay reselection.

	Sony
	Yes
	

	Spreadtrum
	Yes
	Reuse LTE design as baseline.

	Intel
	Yes
	We are fine to follow the LTE based solution to configure a threshold, and we can further discuss how the threshold is configured for UEs in different RRC states.

	Lenovo&MM
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	


In LTE relay design, higher-layer criteria are considered in relay (re)selection decisions. Similarly, as manifested with some examples in 6.19.1.2 of TR 23.752, some higher layer factors for NR relay (re)selection are given:

-
the services that UE-to-Network Relay can relay.

-
the groups that UE-to-Network Relay belongs to.

-
the possible DNNs/S-NSSAIs for the service relayed by UE-to-Network Relay.

-
the serving PLMN for UE-to-Network Relay.

-
the relay UE pre-configured in the remote UE.

It has also been discussed in [13] that a “pre-bundled relay” case could be considered in relay selection, where a remote UE may only want to select a particular paired relay UE, e.g., a wearable device (watch) may want only use the phone of the same owner as a sidelink relay.

In the question below, higher layer is used as a general term, which can be NAS layer, ProSe Layer, V2X layer or even application layer, etc.

Question1-4: Do you agree one or more “higher layer criterion” needs to be considered as part of relay (re)selection criteria?

	Company
	Yes/No
	Other comment

	Qualcomm 
	Yes with comments
	Basically, we think the similar framework can be reused in NR (i.e. relay reselection criteria includes both AS condition and “higher layer criterion”). And these “higher layer criterion” list by Rapporteur in LTE TS make sense to be reused in NR. 
However, as we see, it was specified in SA2, instead of RAN2. We think we can keep the way in NR, i.e. leave the design of “higher layer criterion” to SA2.

	CATT
	Yes
	Two parts should be considered: Higher layer criterion and AS layer criterion. And they are in the charge of by different working groups(SA2 and RAN2).

	Apple
	Yes
	Higher layer criterion is needed, as requested by SA2 TR.

	Ericsson (Min)
	Yes
	Agree with Qualcomm

	Xiaomi
	Yes
	Higher layer criterion should be satisfied.

	OPPO
	Yes
	

	MediaTek
	Yes
	We should leave "higher-layer criteria" decision to other WGs.

	Huawei
	Yes
	

	vivo
	Yes
	

	Kyocera
	Yes
	Higher layer criteria should be satisfied.  This would include the use of discovery message for relay (re)selection.

	Sony
	Yes
	Higher layer criteria should be considered in addition to AS layer condition.

	Spreadtrum
	Yes
	

	Intel
	Yes
	We agree that additional higher layer criteria might need to be specified for relay (re-)selection, but given that it is not directly in the purview of RAN2, we can keep it generic rather than going into details of what such criteria might be.

	Lenovo&MM
	Yes
	In general, we agree to reuse the LTE criteria. But, it should be up for SA2 decision.

	ZTE
	Yes
	Agree with Qualcomm

	Nokia
	Yes
	


From the Rapporteur’s perspective, it is better to let AS layer and upper layer separately specifies the criteria for relay (re)selection. Which exact higher layer criteria to be consider is to be decided by SA2. There is no need to be further discussed here.

Question1-5: Do you agree to leave the detail discussion of “higher layer criteria” for relay (re)selection to SA2?

	Company
	Yes/No
	Other comment

	Qualcomm 
	Yes
	Same comment to Q1-4, in LTE, the details of “higher layer criteria” was specified in SA2 TS 23.752. We think we can keep the way in NR, i.e. leave the details of “higher layer criterion” to SA2.

	CATT
	Yes
	Two parts should be considered: Higher layer criterion and AS layer criterion. And they are in the charge of by different working groups(SA2 and RAN2).

	Apple
	Yes
	This is better discussed in SA2

	Ericsson (Min)
	Yes
	Agree with Qualcomm

	Xiaomi
	Yes
	

	OPPO
	Yes
	

	MediaTek
	Yes
	Same comment as Q1-4.

	Huawei
	Yes
	

	vivo
	Yes with comments
	The point here is to carefully divide different factors into higher layer criteria or AS-layer criteria. E.g. as mentioned by rapporteur, in the case where a remote UE may only want to select a particular paired relay UE, e.g., a wearable device (watch) may want only use the phone of the same owner as a sidelink relay, does this kind of criteria should be discussed in SA or RAN? 
Before we reach a simple agreement to leave all the high layer criterion to SA2, we may first discuss which ones we actually mean especially for those with ambiguity.

	Kyocera
	No
	Since both the AS layer and upper layer can impact relay (re)selection, our preference is to discuss both together and see if the combined solution make sense for both U2N and U2U relaying.

	Sony
	Yes
	We are ok to discuss in SA2 first and then evaluate any RAN impacts.

	Spreadtrum
	Yes
	

	Intel
	Yes
	See comment to Q1-4

	Lenovo&MM
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	


As sidelink relay discovery is triggered by upper layers, it is natural to assume the relay (re)selection process can also be triggered by upper layers of remote UE. Also, if the answer is “yes” for,Q1-4, higher layer criteria are to be used for relay (re)selection. When those criteria change, the higher layer may request remote UE to reselect a new relay UE. Moreover, the upper layer PC5-S signalling from the peer UE may explicitly release the PC5 link and this may also trigger the relay reselection. 

Note that we do not intend to discuss the exact interaction between upper layer and AS layers, e.g., whether a unique upper layer trigger needs to be defined for relay (re)selection, or the relay discovery and (re)selection is triggered altogether by upper layers. Such details, if necessary, can be discussed in WI. Here, we just solicit company view about the generic understanding of how relay (re)selection is triggered.

Question1-6: Do you agree to that relay (re)selection can be triggered by upper layers of remote UE?

	Company
	Yes/No
	Other comment

	Qualcomm
	Yes
	Same understanding as rapporteur. In our understanding, at least remote UE can trigger relay reselection via layer-2 link release message, same as LTE Prose relay (specified in TS 36.300 and TS 23.303).

	CATT
	Yes
	Agree with rapporteur. Basic principle should be agreed at this stage and the details can be discussed in WI.

	Apple
	Yes
	

	Ericsson (Min)
	Yes
	Agree with rapporteur and Qualcomm. 

	Xiaomi
	Yes
	In case higher layer criterion is not satisfied, relay reselection should be triggered.

	OPPO
	Yes with comment
	For L2 relay operation, when remote UE is connected network remote UE indirectly and some upper layer event happens, UE supposes to have conversation with core network at first and then it is up to network to decide whether current indirect connection should be teared down i.e. remote itself can’t make decision. 

So we think this case should be discussed separately.

	MediaTek
	Yes
	Relay (re)selection can be triggered by upper layers of remote UE, but this is not the only way to trigger relay (re)selection, AS layer can also trigger relay (re)selection when the radio measurements at PC5 interface in previous Q1 series meet the criterion.

	Huawei
	Yes with comments
	Agree with OPPO. In L2 relay, for remote UEs in RRC_IDLE/INACITIVE state the upper layer may indicate AS not to use the currently selected relay, resulting in a relay reselection procedure; for remote UEs in RRC_CONNECTED state, the path switch between two indirect links or between direct link and indirect link should be controlled by network, which means the remote UE should not decide to leave a connected link (even if via a relay UE) by itself.

	vivo
	Yes
	We can take LTE as baseline. 

	Kyocera
	Yes
	

	Sony
	Yes
	Agree with rapporteur.

	Spreadtrum
	Yes
	

	Intel
	Yes
	In general, we are ok to follow ProSe relay design whereby the upper layer can trigger relay (re)selection.

	Lenovo&MM
	Yes with comments
	The trigger condition in LTE e.g upper layer can be agreed as baseline. 

In addition, the relay reselection also can be triggered by AS layer. For example, the remote UE should be triggered to reselect if the Uu link of the current relay has failed. Similarly, the transmitting UE should reselect another relay if the second link between relay UE and the receiving UE fails in the U2U relay case.

	ZTE
	Yes
	Agree with rapporteur, we can agree with the basic principle

	Nokia
	Yes
	


In LTE ProSe, the relay reselection can also be triggered when PC5 signal strength of current relay is below a (pre)configured signal strength threshold.  It was also proposed in company contributions [7][10][13] that the UE is to be allowed to trigger reselection if the NR sidelink SL-RSRP is below a certain threshold.

Question 1-7: Do you agree to that relay reselection shall be triggered if the NR Sidelink signal strength of current Sidelink relay is below a (pre)configured threshold?

	Company
	Yes/No
	Other comment

	Qualcomm
	Yes
	We can reuse the same approach as LTE Prose relay.

	CATT
	Yes
	The LTE Prose design can be reused as a baseline.

	Apple
	Yes
	

	Ericsson (Min)
	Yes
	LTE rule can be one part of trigger conditions. In addition, RAN2 can further study if more trigger conditions are needed.

	Xiaomi
	Yes
	

	OPPO
	Yes with comment
	For L2 relay operation, if remote UE is connected to gNB indirectly, even current PC5 link become weak, whether remote UE should leave for another relay UE should be decided by gNB via explicit signalling.Hence we think this case should be discussed separately.

In addition the wording “shall” is too strong because remote UE could also select or reselect to another serving cell. We recommend to change “shall” to be “should”

	MediaTek
	Yes
	Same comment as Q1-6

	Huawei
	Yes with comments
	Agree with OPPO. For remote UE in RRC_CONNECTED state in L2 relay, the path switch from a relay to another relay/gNB should be controlled by network.

	vivo
	Yes
	

	Kyocera
	Yes
	However, if the relay UE is still be best relay UE possible (e.g., there is no other relay UE within reach) the remote UE should still be allowed to reselect to the same relay UE. In such a case, the discovery information may be helpful to the remote UE.

	Sony
	Yes
	

	Spreadtrum
	Yes
	

	Intel
	Yes
	

	Lenovo&MM
	Yes
	The legacy mechanism can be reused.

This threshold is configured by gNB. the explicit signalling from gNB can also be used to trigger relay reselection. The above two options can coexist.

	ZTE
	Yes
	

	Nokia
	Yes
	


Different from LTE ProSe, Sidelink RLF is introduced in Rel-16 NR V2X as well as other AS layer mechanisms to maintain a PC5-RRC connection. So, the relay selection is needed when PC5 connection between the remote UE and relay UE fails due to AS layer reasons (Sidelink RLF, T400 expiry, capability mismatch, etc), as suggested by some contributions [7][14].

Question 1-8: Do you agree that relay reselection
 shall be triggered when PC5 connection between the remote UE and current relay UE fails due to AS layer reasons?

	Company
	Yes/No
	Other comment

	Qualcomm 
	Yes
	First, we think it should be “relay reselection shall be triggered…” in the question because AS layer failure (e.g. RLF) can only declared only when PC5 connection has been established.
We think it is reasonable to trigger relay reselection when AS layer failure happens. Furthermore, please note that AS layer failure may be declared in relay or remote UE. We think their behaviours (i.e. relay declaring RLF or remote UE declaring RLF) may be different. For example, when relay declaring AS failure, it may trigger the following additional behaviour beside relay reselection:

· Send the PC5 RLF report (including available PC5 measurements of relays) to gNB if relay is in CONNECTED state
We think relay and remote UEs’ different behaviours need further study.

	CATT
	Yes
	The question should be “relay reselection”. And it is reasonable to trigger relay reselection after AS layer failure happens.

	Apple
	Yes
	I agree relay reselection is triggered in this case.  

	Ericsson (Min)
	Postpone 
	We think that how the RLM and RLF is handled in sidelink relay deserves a separate discussion and it makes more sense to have the overall picture before to decide what are the UE actions when an RLF is detected. We propose to postpone the discussion.

	Xiaomi
	Postpone
	If the failure is caused by radio channel degradation, reselection should be triggered, which may overlap with previous question. But the failure could also be caused by other reasons, in which case reselection may not be helpful.

	OPPO
	Yes with comment
	Agree with QC that it should be “relay reselection” instead of selection. And apart from AS layer there is also keep alive procedure defined in upper layer. When PC5 link failed in upper layer, relay reselection should be also triggered. 

Similarly we suggest to change “shall” to be “should”

	MediaTek
	Yes
	Agree with Qualcomm.

	Huawei
	Postpone to WI phase
	We agree that relay reselection may happen in the RLF case. However, in our understanding, if a remote UE detects the sidelink RLF, a cell selection may happen as well. Thus, we also prefer to postpone this discussion to WI phase after we have a clear solution for relay reselection in normal case. 

	vivo
	Yes
	With the questions modified we think it is OK to trigger reselection.

	Kyocera
	Yes
	For U2N, we agree that PC5 connection failure could trigger relay reselection; however, we should not assume that the same applies to U2U since there are two PC5 paths.  In this case, the connection to the target UE may still fail even if the connection between the remote UE and the relay UE is still good. 

	Sony
	Yes
	We agree with Huawei that a cell selection may be triggered as a result.

	Spreadtrum
	Yes
	For remote UE, the relay reselection is triggered when the RLF for PC5 connection is detected.

	Intel
	Yes with comment
	While we agree that sidelink RLF at the remote UE can be considered as a criteria for triggering relay reselection, we think it relates to the question as to which layer is ultimately responsible for triggering relay reselection and whether it needs to be specified.

	Lenovo&MM
	Yes
	It seems no problem to agree this proposal. For the behaviour in response to RLF, we can further discuss it in WI.

We agree with Oppo that ‘keep alive procedure in upper layer’ should be used to trigger relay reselection. For UE-to-UE relay case, there is an end-to-end PC5-S layer. The failed ‘keep alive procedure’ for end-to-end PC5-S layer can trigger relay reselection.

	ZTE
	Yes
	

	Nokia
	Postpone
	More discussion is needed how to handle PC5 failure at the Remote UE, but we should not exclude the study of this issue from study phase.


Then, we solicit company’s confirmation that whether the above baseline design has no dependency on Layer 2 or Layer 3 design approaches.

Question 1-9: Do you agree the decisions made on Question 1-1 to 1-8 can be applied to both Layer 2 and Layer 3 relay solutions?

a) Yes,

b) No, only to Layer 2, please explain

c) No, only to Layer 3, please explain.

	Company
	Option(s)
	Other comment

	Qualcomm 
	a)
	Basically, we think RAN2 can reuse the same framework of relay (re)selection of LTE Prose relay, which was designed for L3 relay but can also work for L2 relay.
Although some Network controlled relay selection solution can be considered for L2 relay, RAN2 should focus on a unified solution for both L2 and L3 relay in Rel-17 due to tough schedule of relay SI. 



	CATT
	a)
	LTE L3 relay (re-)selection rule can be used as baseline, and common relay (re-)selection rule can be applied for both L2 and L3 relay.

	Apple
	a)
	Yes, I think this baseline solution for relay (re)selection is common for both L2 and L3 solution.

	Ericsson (Min)
	a) with comment  
	The general principles in Q1-1 to Q1-8 applied to both L2 relay and L3 relay, while the details may be different, e.g. higher layer criteria considered for L2 relay (re)selection and L3 relay (re)selection may be different (discussed in Q1-4). 

Besides, network control shall be considered in relay selection and reselection, for instance, in Rel.16, the SLRB configuration should be from gNB wen a UE is in coverage, for unicast a SL connection will not be established if a proper SLRB configuration cannot be provided. In the relay case, a (in coverage) relay UE should not be selected if it is not provided with proper SLRB configuration by the gNB. 

	Xiaomi
	a
	

	OPPO
	
	There is one case in Question 1-6 and Question 1-7 should be discussed separately for L2 relay operation.

	MediaTek
	a)
	

	Huawei
	
	Agree with OPPO. For remote UE in RRC_CONNECTED state in L2 relay, the path switch should be controlled by gNB but not triggered by the remote UE itself through relay reselection. This is discussed in the email discussion [621][Relay] Service continuity.

	vivo
	a)
	Until now, we didn’t see much difference between L2 and L2 relay in relay (re)selection procedure. Network involvement may be more in L2 relay structure but at this point a unified solution is preferable.

	Kyocera
	a
	

	Sony
	a
	

	Spreadtrum
	a
	The baseline design from 1-1 to 1-8 can be applied to L2 and L3 relay.

	Intel
	a)
	We think it is worthwhile to focus on aspects common for both L2 and L3 based solutions and in this regard, the baseline design should be applicable for both.

	Lenovo&MM
	A with comments
	The decision can be applied to both L2 and L3. In addition, some specific use case for L2 relay should be discussed separately. For example, there is an end-to-end RRC connection between the transmitting UE and the receiving UE in the case of L2 U2U relay case. As T400 is designed for legacy sdielink reconfiguration, the T400-lik timer should be specified for end-to-end RRC reconfiguration. The T400-like timer expiry may trigger relay reselection. In addition, as we pointed out in Q1-8 for UE-to-UE relay case, there is an end-to-end PC5-S layer. The failed ‘keep alive procedure’ for end-to-end PC5-S layer can trigger relay reselection.

	ZTE
	a)
	

	Nokia
	a)
	Due to time limitation, RAN2 should focus on a common solution


Next question is for checking company view about whether the above baseline can be used for both U2N relay and U2U relay cases. Note that in [9], it is argued that V2X-like solution (i.e., w/o SL discovery) is more proper for U2U relay. To be more specific, remote UE and relay UEs can just use the existing non-discovery PC5-S signalling in Rel-16, i.e., Direct Communication Request and Direct Communication Response, to achieve relay discovery and relay selection. However, it is also already agreed in RAN2#111-e [3] that “Model A/ B discovery model similar to LTE is reused for U2U relay”. As RAN2 has already sent a LS to SA2 about the adoption of discovery model [18], it should be OK for us to have a baseline common design for both U2N and U2U SL relay (re)selection assuming the sidelink discovery mechanism is to be used. If SA2 will make some decision otherwise for U2U relay case, we can make changes later, if needed.

Question 1-10: Do you agree the decisions made on Question 1-1 to 1-8 can be applied to both U2N relay and U2U relay use cases?

a) Yes,

b) No, only to U2N relay use case, please explain

c) No, only to U2U relay use case, please explain.

	Company
	Option(s)
	Other comment

	Qualcomm 
	a)
	We have same understanding as Rapporteur that the RAN2 preferred “Discovery Model A/B” is conflicted with the solution w/o discovery in [9]. Please note that we have below 2 agreements to use mode A/B as RAN2 working assumption for U2U relay:

[Easy]Proposal2: Model A/ B discovery model similar to LTE is reused for U2U relay also

[Easy]Proposal4: RAN2 take agreed discovery model for U2N relay and U2U relay as working assumption while waiting for SA2’s response

Then, we think a) is the only choice for RAN2 at this stage.

	CATT
	a)
	

	Apple
	a)
	We can have a common baseline for U2N and U2U relays.   It is unlikely SA2 will disallow SL discovery for U2U case.  If that does happen, we can revisit later.

	Ericsson (Min)
	a) with comment
	The general principles in Q1-1 to Q1-8 applied to both U2N relay and U2U relay. 

There is no U2U relay in LTE, and we cannot directly reuse Model A/B discovery model similar to LTE for U2U relay where we have multiple PC5 hops. Either we in RAN2 develop a framework for U2U relay (re)selection based on LTE Model A/B discovery or wait for SA2’s response before further working on U2U relay. We prefer the former option as SA2 already stops to introduce any major changes for SL relay in Rel.17. 

	Xiaomi
	a
	

	OPPO
	a)
	

	MediaTek
	a) with comment
	As rapporteur stated, it is up to SA2 to make decision for U2U relay case, we can wait for their feedback.

	Huawei
	a)
	

	vivo
	a)
	Agree with Apple. A unified solution would be preferable but if SA2 responses that different discovery model is applied to U2N and U2U relay then we need further consider the proper solutions.

	Kyocera
	a
	We think the discovery mechanism for U2N should still apply to U2U. However, this does not imply that the relay (re)selection for U2N relay will directly apply to U2U relay since there are two PC5 links to consider. Also, for L2 U2U relaying, should we assume the Tx remote UE would have both a PC5-RRC connection directly with the relay UE and a “virtual PC5-RRC” connection with the Rx remote UE?

	Sony
	a
	

	Spreadtrum
	a
	These general principles can be applied to U2U relay. 

	Intel
	a)
	We are not sure how much correlation there is between SL discovery related discussion/agreements during the previous meeting and the prior discussion on relay (re-)selection here. In any case, we think there is no real reason to not apply the same design principles to both U2N and U2U case.

	Lenovo&MM
	A with comments
	As we pointed out in Q6, some specific use case for U2N relay (or U2U relay) should be discussed separately. For example, the remote UE should be triggered to reselect if the Uu link of the current relay has failed. Similarly, the transmitting UE will reselect another relay if the second link between relay UE and the receiving UE fails.

	ZTE
	a)
	

	Nokia
	a)
	


2.2 Enhancements to the baseline relay selection & reselection  

For U2N relay, there are some RAN2 papers proposed to include additional AS layer criteria to differentiate candidate relay UEs. For example, the load of relay UE has been mentioned in [6]. In [10], Uu link quality between relay UE and its gNB has been proposed to be considered for relay (re)selection. In [13][16], more additional AS criteria are also proposed to be included regarding the serving cell of relay UE such as cell ID, SL config, access barring information of the cell, etc. In summary, the following additional AS layer (re)selection criteria related to U2N relay UE, are proposed:

· Uu link quality between candidate relay UE and gNB;

· Load of candidate relay UE;

· RRC states of candidate relay UE;

· Cell ID of the serving cell of candidate relay UE;

· Access restrictions on the cell (e.g., UAC parameters, imsEmergency);
· SL configuration (e.g., frequency bands, mode 1/2)
To support one or more options of the above, some mechanisms are needed to convey that information of the candidate SL relay to remote UE, e.g., included in SL discovery message(s). 

In [12], it is also proposed to consider direct Uu link quality between an in-coverage remote UE and gNB. The rapporteur’s view is that this is already considered in the triggering of SL discovery procedure and seems there is no need to be considered again. But there is no harm to include this in the question as one additional choice to answer.

Question 2-1: Do you agree that one or more of the following options needs to be considered as part of relay (re)selection criteria for U2N relay use case?

a) Uu link quality between candidate relay UE and gNB;

b) Relay UE load;

c) RRC states of candidate relay UE;

d) Cell ID of the serving cell of candidate of relay UE Yes,

e) Access restrictions on the cell (e.g., UAC parameters, imsEmergency);
f) SL configuration (e.g., frequency bands, mode 1/2)
g) Direct Uu link quality between an in-coverage remote UE and gNB. 

h) Other, please specify
1) Relay UE’s configured priority value
2) PLMN ID
	Company
	Option(s)
	Other comment

	Qualcomm
	b), d) can be considered 
	We are open to consider new relay (re)selection criteria for NR. However, our general preference is:

· New criteria should be applied to both L2 and L3 relay

· New criteria should be applied to both in-coverage remote UE and out-of-coverage remote UE (including gNB no SL capable).
· New criteria should be applied to both U2N and U2U relay.
Then, back to the option list by rapporteur:

· For a), it is unnecessary because RAN2 have agreed to reuse LTE-similar radio condition of discovery trigger for Uu link, which has precluded the case that Uu link is poor. And please note that good Uu link quality may not be equal to Uu high throughput because it also depends on gNB and relay’s capability on whether supporting high throughput features (e.g. whether support CA and MIMO). 

· For b), we think it is reasonable due to load balancing benefit in relay (re)selection.
· For c), it is unnecessary. We guess the intention is to reduce the time for relay’s state transition from IDLE to CONNECTED. However, this issue can be resolved by relay implementation (i.e. relay can trigger RRC state transition during PC5-RRC establishment with remote UE). So, we don’t buy the benefit.

· For d), we think it may be useful because there may be some different procedures if relay is in different gNB as discussed in last RAN2 meeting.

· For e), we think it at least doesn’t work for L3 relay. And for L2 relay, we don’t think company have same understanding on how to perform UAC. So, we prefer to preclude it.

· For f), we fail to understand why SL config is useful for relay reselection. And it doesn’t work for out-of-coverage remote UE (do we need to handle the case that SL config from relay is conflicted with UE’s pre-configuration for OOC remote UE?)

· For g), agree with rapporteur this is already considered in the triggering of SL discovery procedure and there is no need to be considered again.

	CATT
	h)SL HARQ FB
	Different from LTE ProSe, Sidelink RLF is introduced in Rel-16 NR V2X as well as other AS layer mechanisms to maintain a PC5-RRC connection. So, SL HARQ FB can be considered as part of relay reselection criteria for both L2/L3 and U2N/U2U scenarios.

	Apple
	b, c, d, e, f
	Unlike LTE ProSe, NR Sidelink discovery message has no size constraint, it is possible to include a couple of useful information in the discovery message to help remote UE to differentiate relays. For a) and g), related thresholds have already been agreed to be used in the triggerring of discovery messages, so no need to consider them again.  

	Ericsson 
	b) to f), and Uu link quality between current relay UE and gNB 
	b) maybe if there is a clear definition on “load” and “load” is available at relay UE

c) could be useful, e.g. prioritizing selection of relay UE in CONNECTED would avoid the remote UE to select UEs  that are in IDLE or INACTIVE. This will save energy and will speed up the establishment of the relay path. 

d) Agree with QC’s comments d). 

e) is needed for L2 relay. Details could be further studied. 

f) is needed, a relay UE should not be selected if no proper SLRB configuration can be provided. 

h) “Uu link quality between current relay UE and gNB” is needed, e.g. relay reselection should be triggered when Uu link quality of the current relay UE becomes poor. 

	Xiaomi
	C,d
	A and b should be considered by relay UE when enabling/disabling relay function. 
C is useful to reduce Uu signalling overhead by selecting CONNECTED relay.

D may be useful, if only intra-gNB relay is supported.
E should only be considered when there is request from upper layer upon service arrival. 
The necessity of f and h is unclear.

	OPPO
	None of them
	a), agree with Qualcomm

b), it could be left for relay UE’s implementation. In case relay UE believe load is high then it can stop transmitting discovery message.

c) agree with Qualcomm

d) If remote UE is CONNECTED state, then it should be up to serving gNB to make decision which relay UE is chosen. If remote UE is in IDLE/INACTIVE state, then it doesn’t matter whether relay UE is in another cell or not because remote UE is connected to serving cell of relay UE.

e) this should be procedure after relay (re)selection 

f) not sure why it is helpful

g) For model B it is covered by agreement of discovery procedure at last RAN2 meeting. For model A, the question is whether remote UE is allowed to receive discovery message from relay UE if direct Uu link quality is lower than one threshold. This part is not covered.

	MediaTek
	a), b), g),

h) Uu capability of the relay UE
	For a), b), g), we think these 3 options are the main factors that affect the throughput to remote UE.

To address Qualcomm’s comment on a), in our understanding, the threshold for relaying service should exclude the case that the relay’s Uu link is *poor*, but it can’t distinguish cases of “just meets the criterion” vs. cases where the Uu link is really good, thus, we think a) is needed.
For g), if we don’t have this, it seems difficult to exclude the case that both the direct Uu link and the indirect path through the relay are marginal quality, e.g. the direct Uu link *just* fails the criterion and the PC5 link to the relay *just* passes.
h) some Uu capability of the relay UE needs to be indicated to the remote UE like CA and MIMO, which affect the maximum throughput to gNB.

	Huawei
	g)
	a)-c), no need to consider.

d) agree with OPPO, for remote UE in RRC_CONNECTED in L2 relay, which relay to be selected as target path is controlled by network, and for remote UEs in RRC_IDLE/INACITIVE, remote UEs need to see the cell ID of the relay UE, but it will not impact the decision on which relay to select.

e) agree with OPPO, the AC control information will be used after remote UE “camps” on this relay in a Uu similar way.

f) no need to consider.

g) agree with Rapp, Qualcomm and OPPO, this may be touched during the discovery related discussion. But there is no harm to confirm that for relay (re)selection, the RSRP of the serving cell should be considered as the same in LTE solution.

	vivo
	a),b),c),g)

h) Relay UE ID
	· For a) and g), these are part of LTE criterion which is applicable to whether a UE can serve as the remote or relay UE, and this can be regarded as part of relay (re)selection criterion in a general view, so we could reuse them.

· For b), the idea to consider the relay UE load is OK for us, but it should be clarified how to model this load, e.g. the number of existing remote UE which the relay UE is serving for? Or other methods? The details can be further discussed.
· For c) it would be good to consider relay UE’s RRC state because Relay UE should stay in RRC_CONNECTED when serving for remote UE and if IDLE/INACTIVE relay UE is selected then a RRC connection setup is needed for relay UE which may cause more delay.
· For d), as we didn’t prioritize the scenario that the remote UE and the relay UE are in the same cell, the cell ID can be considered later.

·  For e), this may be already covered when considering relay UE’s state.
For h), as described before, the scenario “pre-bundled relay” case could be considered in relay selection, where a remote UE may only want to select a particular paired relay UE, e.g., a wearable device (watch) may want only use the phone of the same owner as a sidelink relay. We think this scenario is a typical case in commercial use and therefore we could consider the Relay UE ID here.

	Kyocera
	a, b, c, d, f
	a) Can be useful to select a relay with a better connection to the gNB.

· Agree with Ericsson regarding b, c, d and f.

	Sony
	a), b), d), g), h)
	we think relay UE’s capability e.g. load, resources, relay UE ID should be considered in addition to relay UE’s serving gNB’s characteristics, e.g. cell ID, resources.

	Spreadtrum
	None
	For a and b, it should be used as criteria for relaying function enabling/disabling, not for relay selection.

For c, we agree with QC that the relay may trigger RRC connection setup upon reception of PC5 connection setup request and thus we see no additional latency caused by relay RRC state transition.

For d, it may not be the best choice to select a relay which is in coverage of the same cell. For instance, when a remote UE is moving away from the serving cell, a relay in the coverage of the target gNB would be a better choice than a relay in the coverage of the serving gNB.

For e, we should first discuss how UAC works for relay scenario.

For f and g, we don’t see the benefits for relay selection.

	Intel
	a), b), d), g), h)
	Regarding a), we think the Uu link quality for the relay UEs can be useful, even if it is not the only determining factor for the remote UE to select.

Regarding b), considering the relay load might be useful but we wonder if this can be part of overall relay UE specific criteria (including e.g. power consumption constraints). In our view, this can be represented by a general indication between the remote and the relay UE to assist the remote UE (or it can be left to UE implementation).

Regarding c) and e), we agree with QC that it does not seem essential to support. 

Regarding d), we think that it can be useful for the intra-gNB case.

For f), we think that the SL configuration criteria can be handled implicitly when PC5-RRC connection will be established between the remote and relay UE, so no need to consider it here.

For g), we also think there is no harm in capturing it here.

An additional case (h) to consider is in case of relay UE performing handover, whether it would be helpful for remote UE to know in advance to trigger reselection to ensure service continuity?

	Lenovo&MM
	b), d) and h h1. the channel quality of Uu link between serving relay and gNB e.g. recovery failure

h2. relay type

h3: Group membershiph4: HARQ Feedback support/ MCR support
h5: Service type (PS, V2X, commercial)
h6: Supported PQI ranges
	a) agree with QC. The Uu link quality is not considered as condition for relay selection/reselection if the Uu link can work.

b) Relay load could be helpful for load balance between different relays.

c) If the relay stays at idle, the relay will enter into RRC connected once one remote UE selects it; 

d) Cell ID could be helpful for relay reselection. It is better to select the relay belonging to the same gNB.

e)The access control for remote UE can be realized in relay side e.g gNB can configure the maximum number of the remote UEs for one relay. 

F) Don’t see the necessity to support 

g) Agree with Rapporteur. This option has been considered already. 

H1) the channel quality of Uu link between serving relay and gNB e.g. recovery failure
- if RLF happens on the Uu link between current relay and gNB and re-establishment fails, relay UE needs to inform the remote UE to reselect relay. 

H2) relay type should be added e.g some relay could only support one of UE-to-UE relay and UE-to-Network relay. Then, the remote UE wants to discover the UE-to-Network relay. 

H3: discovery group ID was agreed by SA2 to be included in discovery message.

	ZTE
	b) d) f) g) 
h)1)
	b) it is reasonable that relay UE should have a max capability to reflect its load, but in which way should be FFS, e.g. max unicast links

d) relay UE may connect to gNB or ng-eNB, in that case, through cell ID, remote UE can know relay UE’s Uu RAT, whether it is connected to LTE Uu or NR Uu.

f) is needed, due to network configured relay UE’s mode, mode 1 compared with mode 2, has more reliability; but mode 2 compared with mode 1, can reduce latency, thus, remote UE may needs to select relay UE with different mode with respect to its service type.

H)1) In the case such multiple factors need to be considered in relay UE selection, it is hard to define the selection procedure, e.g. first consider factor a, second consider factor b,etc, in this case, a comprehensive factor which has already considered all other factors should be used.



	Nokia
	h) PLMN ID of the serving network of the Relay UE
	LTE should be used as a baseline

Only necessary criteria should be added due to the Rel-17 time limitation.

The Remote UE should know the PLMN ID of the Relay UE, as it should only consider Relay UEs that are connected to the appropriate PLMN (similar to PLMN ID of the selected cell) as candidates. Note that d) covers this.

Other criteria (listed in the question) may be useful, but due to time limitation we should postpone discussing them.


Question 2-2: Do you agree that answer to Q2-1 shall be applied to both Layer-2 U2N relay and Layer-3 U2N relay?

a) Yes.

b) No, only to Layer 2 U2N relay design, please explain

c) No, only to Layer 3 U2N relay design, please explain.

	Company
	Option(s)
	Other comment

	Qualcomm
	a)
	As we mentioned before, RAN2 should focus on a unified solution for both L2 and L3 relay in Rel-17 due to tough schedule of relay SI. 

	CATT
	a)
	The proposed method is based on PC5 connection and can be applied to L2 and L3 U2N scenarios.

	Apple
	a)
	Agree with QC and CATT

	Ericsson (Min)
	a), except e) in Q2-1
	e) is not needed for L3 relay. 

	Xiaomi
	a
	

	OPPO
	a)
	

	MediaTek
	a)
	To address Ericsson’s comment, we can discuss e) in the WI phase.

	Huawei
	a)
	

	vivo
	a)
	

	Kyocera
	a
	

	Sony
	a
	

	Spreadtrum
	a)
	

	Intel
	a)
	

	Lenovo&MM
	a)
	

	ZTE
	a)
	

	Nokia
	a) 
	A common design is needed due to Rel-17 time limitation


Similarly, additional criteria can be proposed for the U2U relay use case, too. For example, it has been proposed in [6] that the relay UE can measure the loading relative to the capacity of its resource pool and this information can be used by remote UE for relay (re)selection.

Question 2-3: Do you agree that one or more of the following options needs to be considered as part of relay (re)selection criteria for U2U relay use case?

a) PC5 link quality between candidate relay UE and receiving remote UE, if available;

b) Relay UE load;

c) Other, please specify 

	Company
	Option(s)
	Other comment

	Qualcomm
	b) and cell ID of candidate relay (if any)
	As we mentioned before, RAN2 should focus on a unified solution for both U2N and U2U relay in Rel-17 due to tough schedule of relay SI.
For a), it is not preferred for the same justification we provide in Q2-2 for U2N relay.
For cell ID of candidate relay, because RAN2 agreed that relay UE can be OOC, indication of OOC can be included for OOC relay UE in this case.

	CATT
	c)SL HARQ FB
	Different from LTE ProSe, Sidelink RLF is introduced in Rel-16 NR V2X as well as other AS layer mechanisms to maintain a PC5-RRC connection. So, SL HARQ FB can be considered as part of relay reselection criteria for both L2/L3 and U2N/U2U scenarios.

	Apple
	a
c: whether relay UE is already connected to receiving remote UE
	I think one of the reasons to choose a relay is to get reliable access towards the receiving remote UE, so PC5 link quality between relay and final destination is a necessary indicator. Moreover, if The relay UE, is currently already linked to the destination remote UE, it is also better to indicate this in relay discovery message.  

	Ericsson (Min)
	a) and b), and SL configuration 
	a) is useful to avoid that a relay UE with bad quality to the receiving remote UE is selected. How this is implemented depends on how discovery is performed with the presence of U2U relay which needs further study. 

b) is useful for load balance between relay UEs. 

SL configuration such as SLRB configuration is needed, a relay UE should not be selected if no proper SLRB configuration can be provided. 

	Xiaomi
	A
	b should be considered by relay UE when enabling relay function.

	OPPO
	a) With comment
	For U2U relay, relay (re)selection should be aligned between transmitting remote UE and receiving remote UE. And obviously PC5 link between remote UE and relay UE matters. So a) should be changed as following:

PC5 link quality between candidate relay UE and remote UE

	MediaTek
	a), b)
	Same comment as Q2-1, these two options are the main factors that affect the throughput.

	Huawei
	Postpone a) to WI
	For a) we are not sure whether/how candidate relay UEs have already established PC5 link with receiving remote UE when a transmitting remote UE tries to select a relay UE. We assume this is related to relay UE discovery and link establishment procedure of U2U which should be decided by SA2. So we prefer to postpone this discussion to WI phase if needed.

For b) do not see the need to consider.

	vivo
	a), b)

c) Relay UE ID
	Same comments as Q2-1.

For c) Relay UE ID, a remote UE may only want to select a particular paired relay UE, e.g., a wearable device (watch) may want only use the phone of the same owner as a sidelink relay. We think this scenario is a typical case in commercial use and therefore we could consider the Relay UE ID here.

	Kyocera
	a, b
	In particular, for a), we think the PC5 link quality to the receiving remote UEs should be provided as early as the initial discovery signalling. And this is also aligned with option a) in Question 2-1 to have a more consistent behaviour between U2N and U2U relaying.

	Sony
	a)

b)

c) Relay UE
	For c), only particular relay UE with certain characteristics e.g. paired UE or the one which can provide the required services should be selected.

	Spreadtrum
	a)
	We think a) is useful for relay selection/reselection for U2U relay. 

	Intel
	a), maybe b)
	As we commented earlier, we see no issue in capturing the PC5 link quality as one of the criteria for the U2U case. 

Regarding b), we have the same comment as in the question above, i.e. without a clear idea of what relay “load” really means, it would be good to consider whether it can be part of a general indication between relay/remote UE or left to UE implementation.

	Lenovo&MM
	C1(failure of the link between the serving relay and the receiving UE)

C2 (end-to-end RRC reconfiguration failure)
	a) In LTE relay, the channel quality of Uu interface is not considered. Similarly, if the link between the serving relay and receiving UE can work, the UE should not be triggered to relay reselection. If the failure of the link between the serving relay and receiving UE happens, the transmitting UE should be informed to stop transmitting the data to the receiving UE. Then, the transmitting UE can perform relay reselection.
b) If the relay load is high, the relay can stop broadcasting the discovery message.
C1) As explained for a), the transmitting UE can be triggered to perform relay reselection if the failure of the link between the serving relay and receiving UE happens and the serving relay informs the transmitting UE.

C2) as legacy RRCReconfigurationSidelink, there is a RRCReconfigurationSidelink for end-to-end RRC connection for L2 relay. Namely, the transmitting UE may transmit the RRCReconfigurationSidelink to the receiving UE via relay UE. the transmitting UE may perform relay reselection if the timer (similar to T400) expires or receiving the RRCReconfigurationfailureSidelink

	ZTE
	a) b)
	Since for U2U relay, there are two PC5 links, i.e. between transmission remote UE and relay UE, between relay UE and receiving remote UE, thus, in order to ensure the overall relay service quality, the RSRP of the two links should be both considered. For unified design, relay UE’s load can be considered for both U2U relay and U2N relay.

	Nokia
	None
	Quality should be above the threshold (only "suitable" Relay UE should be selected), but Remote UE should not try to find the "best" Relay. Moreover, it is not easy to define what "best" means here (e.g., good PC5 or good Uu is more important).


Question 2-4: Do you agree that answer to Q2-3 shall be applied to both Layer-2 U2U relay and Layer-3 U2U relay?

a) Yes.

b) No, only to Layer 2 U2N relay design, please explain

c) No, only to Layer 3 U2N relay design, please explain.

	Company
	Option(s)
	Other comment

	Qualcomm
	a)
	As we mentioned before, RAN2 should focus on a unified solution for both L2 and L3 relay in Rel-17 due to tough schedule of relay SI.

	CATT
	a)
	The proposed method is based on PC5 connection and can be applied to L2 and L3 U2U scenarios.

	Apple
	a)
	

	Ericsson (Min)
	a) 
	

	Xiaomi
	a
	

	OPPO
	a)
	

	MediaTek
	a)
	

	Huawei
	a)
	

	vivo
	a)
	

	Kyocera
	a
	

	Sony
	a
	

	Spreadtrum
	a)
	

	Intel
	a)
	

	Lenovo&MM
	except c2 ((end-to-end RRC reconfiguration failure))
	C2 can be only applied to L2 U2U relay.

	ZTE
	a)
	

	Nokia
	a)
	


When remote UE applies the relay (re)selection criteria to the relay candidates, if there is only one suitable candidate satisfy all criteria, then UE shall obviously select that one. But if there are multiple candidates meet those criteria, how UE select one from them needs to be decided. Please note that there was some discrepancy about how this is handled between TS 36.300 and TS 36.331 for LTE ProSe:

In TS 36.300 [4], the specification says:

The Remote UE selects the ProSe UE-to-Network Relay, which satisfies higher layer criterion and has best PC5 link quality among all suitable ProSe UE-to-Network Relays.
But in TS 36.331[5], there is no corresponding normative text for the above. Instead, there is only a related to NOTE as shown below: 

NOTE2: The UE may perform sidelink relay UE reselection in a manner resulting in selection of the sidelink relay UE, amongst all candidate sidelink relay UEs meeting higher layer criteria, that has the best radio link quality. Further details, including interaction with upper layers, are up to UE implementation.

Hence, the rapporteur think choosing the best PC5 quality relay is actually not the default LTE ProSe solution in RAN2, as there is no agreed Stage-3 normative procedure to support such a behaviour. However, since some companies [6][9][16] propose to choose the relay of best PC5 link quality, we include a question to collect RAN2 company view on this issue. Alternatively, if UE does not choose the relay UE which has the best PC5 link quality, the final selection can also be left to UE implementation, as proposed in [9][13] for relay selection. Also, it is possible that a remote UE which is in RRC_CONNECTED to a SL-capable gNB (directly or via relay UE) can solicit gNB assistance for this final step of relay (re)selection, e.g., sending those relays to the gNB for a decision.

Although there seems no strong motivation to design different rules for relay selection and reselection, it is still safe to ask this company view twice, for relay selection and relay reselection separately. So, please share your views on this issue in the following two questions.

Question 2-5: For relay selection, when remote UE has multiple suitable relay UE candidates which meet all AS-layer and higher layer criteria, which of the following option is used by remote UE to select one from the multiple choices?

a) Select the one with best PC5 link quality;

b) Left to remote UE implementation;

c) Let gNB to decide if remote UE is RRC_CONNECTED to a SL-capable gNB;

d) Other, please specify. 

	Company
	Option(s)
	Other comment

	Qualcomm
	b) 
	First, we think b) should be clarified “Left to remote UE implementation”
We have the same understanding as rapporteur that normative procedure of LTE Prose relay (re)selection is left to UE implementation if multiple “suitable” relay candidates are available. And we think it is straight forward to reuse this principle. 

From technique perspective, we think a) may not work if RAN2 agree to introduce relay load and/or associated cell ID as AS layer criteria, e.g. remote UE may have two “suitable” relays where one has better SL RSRP but also higher load. We think it is simplest way to leave the selection of these two relays as remote UE implementation, instead of specifying complex conditions.  
For c), we think it is an optimization because CONNECTED remote UE to a SL-capable gNB is not the most typical use scenario, especially under U2U relay where relay can be even in OOC. Thus, we would like to focus on essential/common procedure first.

	CATT
	b)
	We prefer b) because it is aligned with our understanding of current spec. And we are open to this question. 

	Apple
	b)
	I share the view that option a) may fail to select a more appropriate relay as other AS layer considerations are left out.  

	Ericsson (Min)
	b) and c) 
	It is reasonable to left this to remote UE implementation if it is not RRC_CONNECTED to a SL capable gNB. What needs to be specified is how to select a suitable relay UE candidate, including both criteria and signalling. 

On the other hand, the gNB should have control if remote UE is RRC_CONNECTED to a SL-capable gNB, at least for L2 U2N relay. Note that during inter-gNB path switching the target gNB of remote UE should be determined by the NW, which implies selection of (L2) relay could not be up to UE implementation. 

	Xiaomi
	B
	Regarding option c, the gNB would not send relay selection criteria to remote UE if gNB want to switch remote UE to specific relay UE. Because remote UE may switch to other relay UE autonomously. Furthermore, does option c mean UE should report to gNB if there are multiple suitable relay UE candidates?

	OPPO
	b)
	For relay selection, to reduce delay is more important than a better relay which can be done via relay reselection.

	MediaTek
	d) or

a) with comments.
	a) is an appropriate baseline and the enhancements in Q2-1 could be considered on top of a).

As rapporteur and Qualcomm stated, for Stage-3 normative text, only a note related to relay UE (re)selection. However, to our understanding, the "up to UE implementation" is for interaction with upper layers. In the first sentence, it indicates "that has the best radio link quality". So, we think it is straightforward to select relay UE that has best PC5 link quality.

But as Qualcomm mentioned, other options mentioned in Q2-1 and Q2-3 are still under discussion, maybe it is not easy to have a decision right now.

	Huawei
	a) or b)
for relay selection triggered by remote UE

c)
for path switch controlled by network
	We understand this question may only for relay selection triggered by remote UE itself, but not path switch controlled by network. For path switch (at least in L2 relay), the target should be decided by network.

	vivo
	b) or 

d) FFS
	In LTE, best PC5 link quality is taken as the criterion to (re)select relay UE among all suitable ones, but it should be noticed that the relay (re)selection criterion is quite simple then.

However, in NR sidelink relay, we are still discussing the factors that should have impact on relay (re)selection. Before we reach a stable result on that, it is too early to decide how the remote UE should (re)select relay UE because we may prioritize some of the factors after evaluation, e.g. the UE may tend to select the relay UE which is under the same cell as it, among all suitable relay UEs.

Therefore, we should first finish all the factors that can affect relay (re)selection and then come back to this question.

	Kyocera
	b
	Although the remote UE may choose from the suitable relay UE candidates, it is important to ensure that all suitable relay candidates are provided to the remote UE in a timely manner, including the list of reachable targeted UEs for the U2U relaying case.

	Sony
	b)

c)
	It’s ok to leave to UE implementation, but we think it’s beneficial to let the gNB decide a target gNB/relay UE especially when remote UE is in RRC_CONNECTED. 

	Spreadtrum
	b) and c)
	When a remote UE is RRC_Connected, directly or indirectly connected to the gNB, the gNB should have full control of the selection/reselection of the relay, i.e. via path switch procedure.

	Intel
	b)
	As we have commented in the questions above, there can be several factors in play (including e.g. relay load) in addition to the link quality when comes to choosing the most “suitable” relay UE. So, for the remote UE initiated (re-)selection case, rather than going through the effort of specifying all possible cases, we think it is best to simply specify the criteria and if multiple relay UEs meet this criteria, the final decision can be left to UE implementation.

	Lenovo&MM
	b
	Option b is aligned with the legacy specification.

	ZTE
	b)
	

	Nokia
	b)
	


Question 2-6: For relay reselection, when remote UE has multiple suitable relay UE candidates which meet all AS-layer and higher layer criteria, which of the following option is used by remote UE to select one from the multiple choices?

a) Select the one with best PC5 link quality;

b) Left to remote UE implementation;

c) Let gNB to decide if remote UE is RRC_CONNECTED to a SL-capable gNB;

d) Other, please specify. 

	Company
	Option(s)
	Other comment

	Qualcomm
	b) 
	Same justification as Q2-5. 
Furthermore, we don’t think c) can work because we think the most typical use case of U2U relay is that all UEs (source, target and relay) are out-of-coverage of gNB.

	CATT
	b)
	We prefer b) because it is aligned with our understanding of current spec. And we are open to this question.

	Apple
	b)
	Prefer the same solution as relay selection case

	Ericsson (Min) 
	b) and c)
	It is reasonable to left this to remote UE implementation if it is not RRC_CONNECTED to a SL capable gNB. What needs to be specified is how to select a suitable relay UE candidate, including both criteria and signalling. 

On the other hand, the gNB should have control if remote UE is RRC_CONNECTED to a SL-capable gNB, at least for L2 U2N relay. Note that during inter-gNB path switching the target gNB of remote UE should be determined by the NW, which implies selection of (L2) relay could not be up to UE implementation.

	Xiaomi
	B
	Similar comment as last question.

	OPPO
	b)
	In 36.331  5.10.11.4, there is note to show UE could select the best relay UE:

NOTE 2:
The UE may perform sidelink relay UE reselection in a manner resulting in selection of the sidelink relay UE, amongst all candidate sidelink relay UEs meeting higher layer criteria, that has the best radio link quality. Further details, including interaction with upper layers, are up to UE implementation

Same approach can be taken for NR i.e. UE can select best relay UE based on PC5 signal quality, but no specification work is needed and leave it to UE’s implementation.

	MediaTek
	d) or

a) with comments.
	Same comment as Q2-5.

	Huawei
	a) or b)
for relay reselection triggered by remote UE

c)
for path switch controlled by network
	We understand this question may only for relay selection triggered by remote UE itself, but not path switch controlled by network. For path switch (at least in L2 relay), the target should be decided by network.

	vivo
	b) or 

d) FFS
	Same comment as Q2-5.

	Kyocera
	b
	Same comment as for Q2-5

	Sony
	b)

c)
	

	Spreadtrum
	b) and c)
	See our comments in 2-5

	Intel
	b)
	Same comment as in Q2-5

	Lenovo&MM
	b
	Same comment for Q2-5

	ZTE
	b)
	Agree with rapporteur to have unified solutions for relay UE selection and reselection

	Nokia
	b) for L3 
c) for L2
	If the Remote UE triggers the reselection then b) is OK. This is most probably the case with L3 Relays.
If the network triggers/controls the reselection then b) may not be acceptable. E.g. how to trigger a HO with L2 relays when the gNB does not know the target? In this case c) is the solution.
Therefore, we think that this is the case when there is no common solution for L2 and L3.


There is one potentially enhancement of relay (re)selection for the case of U2N relay. In the baseline solution discussed in section 2.1, the relay selection or reselection may be triggered by upper layers, or if the PC5 link fails or PC5 link quality is below a (pre)configured threshold. However, if remote UE is in CONNECTED state, it is possible to gives the serving gNB more direct control of the relay (re)selection, e.g., relay selection explicitly triggered by serving gNB. Note that for Layer-3 U2N relay, this can only be applicable to remote UE which is in coverage and directly connected to the SL-capable serving gNB For an OOC remote UE using a Layer 3 U2N relay UE to reach the NW, the UE is still OOC and has no RRC states. 

Here, we only ask question for Layer 3 U2N relay case for this enhancement. For layer 2 U2N relay case, the relay (re)selection for CONNECTED remote UE will be part of network-initiated path switching and falls into the email discussion “[621][Relay]Service Continuity”. The rapporteur think we can simply follow the agreements made in that email discussion for Layer 2 case.

Question 2-7: For Layer 3 U2N relay use case, do you agree to have additional enhancement(s) for relay (re)selection triggering for in-coverage remote UE in CONNECTED state? 

a) No;

b) Yes, (re)selection shall only be explicitly triggered by its serving gNB (assuming gNB is SL-capable);

c) Yes, [Other option], please specify;

d) Other

	Company
	Options 
	Other comment

	Qualcomm
	a)
	As we mentioned in Q2-5, we think it is an optimization because CONNECTED remote UE to a SL-capable gNB is not the most typical use scenario. In our understanding, the most important scenario is for remote UE coverage issue (e.g. in OOC). Thus, we would like to focus on essential/common procedure first, and discuss enhancement as low priority. 
In addition, b) actually can be achieved by gNB implementation. For example, serving gNB can reconfigure a quite high radio condition threshold (e.g. threshHigh) for discovery triggering via UE dedicated RRC message. Then, remote UE has to trigger relay (re)selection due to failure to satisfy the condition which is copied from LTE RRC spec below:
============================

5.10.11.4
Selection and reselection of sidelink relay UE

A UE capable of sidelink remote UE operation that is configured by upper layers to search for a sidelink relay UE shall:

1>
if out of coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4], clause 11.4; or

1>
if the serving frequency is used for sidelink communication and the RSRP measurement of the cell on which the UE camps (RRC_IDLE)/ the PCell (RRC_CONNECTED) is below threshHigh within remoteUE-Config :
2>
search for candidate sidelink relay UEs, in accordance with TS 36.133 [16]

2>
when evaluating the one or more detected sidelink relay UEs, apply layer 3 filtering as specified in 5.5.3.2 across measurements that concern the same ProSe Relay UE ID and using the filterCoefficient in SystemInformationBlockType19 (in coverage) or the preconfigured filterCoefficient as defined in 9.3(out of coverage), before using the SD-RSRP measurement results;

NOTE 1:
The details of the interaction with upper layers are up to UE implementation.

=====================================


	Apple
	a)
	For L3 relay, this optimization adds more complexity and additional latency in the procedure. For L2 relay, the NW decision will make more sense, but that can be discussed as path selection in service continuity email discussiuon [621]. 

	Ericsson (Min)
	b) with comments
	In this case, gNB triggered option may be only applicable to relay selection. As soon as a relay is selected, remote UE will be invisible to gNB, since there is no UE context at gNB.

Further, for the case of remote UE in coverage, we need to highlight that the use of relay is only performed if the Uu connectivity is not available. Otherwise, the Uu connectivity is always prioritized (or at least the network has full control of it).

	Xiaomi
	A
	For L3 relay, remote UE is not visible to gNB. It’s unclear how gNB would select specific relay.

	OPPO
	a)
	if gNB is SL capable then this is covered by question 1-7. If gNB is non-SL-capable, then for L3 relay, remote UE can make decision on its own. In short no optimization is necessary.

	MediaTek
	a)
	Agree with Qualcomm, this case is not typical scenario and more like an enhancement with low priority.

	Huawei
	a)
	

	vivo
	b) with comments
	We think b) may be modified from ‘shall only’ to ‘could’.

For L3 U2N relay, we think the serving gNB can also directly indicate the RRC_CONNECTED remote UE to perform relay (re)selection, which is similar to L2 U2N relay. We didn’t see any reason not to align this in L2 and L3 architecture when the UE is under RRC_CONNECTED. On the other hand, the threshold can also serve as triggering of relay (re)selection, similar as LTE, which is an ‘autonomous triggering’ by the UE.

	Kyocera
	a
	

	Sony
	a
	

	Spreadtrum
	a)
	For L3 relay, significant complexity will be introduced if such optimization is considered. 

	Intel
	a) with comment
	We essentially have the same view as QC on this, i.e. the network can already exercise control over UE’s relay (re-)selection behaviour through appropriate configuration of the necessary parameters/thresholds and so we do not think we need to specifically study this enhancement at this stage.

	Lenovo&MM
	a
	In L3 U2N relay, there is no end-to-end RRC connection, the remote UE is controlled by the gNB.

	ZTE
	b)
	If remote UE is in coverage and RRC connected mode, it should be controlled by gNB as much as possible. Thus, gNB may provide some semi static information for guidance of relay UE selection.

	Nokia
	a) 
	We do not think that this is an important optimization


2.3 Any other issues

If you have any other issue which is not covered, please figure out details in the following table. 

	Company
	Issue description
	comment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion 

TBD
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Annex A
RAN2 Agreements on Sidelink Discovery

Agreements on Discovery mode and procedures:

1: Model A/ B discovery model similar to LTE is reused for U2N relay

2: Model A/ B discovery model similar to LTE is reused for U2U relay also

3: Send a LS to inform SA2 of RAN2’s assumption on discovery models for both U2N relay and U2U relay. 

4: RAN2 take agreed discovery model for U2N relay and U2U relay as working assumption while waiting for SA2’s response

5: Discovery message is carried over SL SRB with control plane protocol stack  similar or identical to PC5-S (PC5-S/PDCP/RLC/MAC/PHY). FFS whether new SL SRB is introduced for discovery message. 

6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic

7: For U2N relay, relay UE is allowed to transmit/receive discovery message when it is in coverage and relevant control parameters including e.g. Uu signal quality thresholds and communication configuration are provided by network

8: For U2N relay, LTE principle i.e. one lower threshold and one upper threshold can be reused for relay UE in IDLE/INACTIVE state to decide whether it is allowed to transmit/receive discovery message

9: For U2N relay, relay UE in CONNECTED state is allowed to transmit/receive discovery message if sidelink communication configuration is provided from network.  FFS for the case that the serving gNB is not SL-capable (if applicable).

10: for U2N relay, remote UE in IDLE/INACTIVE state is allowed to transmit/receive discovery message when signal strength of Uu interface is lower than one configured threshold by network.  FFS the details of the idle measurements and possible additional network configuration.

11: for U2N relay, whether remote UE in CONNECTED state is allowed to transmit/receive discovery is based on configuration provided by serving gNB and detail is FFS. FFS for the case that the serving gNB is not SL-capable (if applicable).

12: for U2N relay, remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration in the initial access case (i.e. not already connected through relay). FFS whether based on configuration from network in case the remote UE is already connected through a relay.

13: RAN2 concludes that authorization of both relay UE and remote UE has no RAN2 impact

14: RAN2 concludes that limited impact on RAN3 for UE-to-Network relay can be left for normative work item phase

Changed based on QC and CATT comment. Thanks!


For relay selection explicitly triggered by serving gNB, for L3 U2N relay, we reckon the remote UE is invisible to the gNB, so we wonder how the serving gNB can achieve it? 


Let me clarify, this is the case the UE is directly RRC_CONNECTED to its gNB. If the UE connected to NW via a relay UE, then it is invisible to gNB, then there is no such an optimization, as Hao explained. I Reworded the sentence to make it more clear.
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