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1 Introduction

There are some issues for further study and hence we have following email discussion.
· [Post111-e][623][Relay] Remaining issues on relay discovery (OPPO)


Scope: Discuss the remaining issues on relay discovery:

· Need for MAC and/or PHY solution to differentiate discovery messages

· Need for separate resource pool for discovery messages

· Handling of potential cases where the serving gNB is not sidelink-capable

· Conditions for discovery for UE-to-UE relay

· FFS points in the discovery conclusions from RAN2#111-e


Intended outcome: Summary to next meeting


Deadline:  Long

Issues discussed in this paper are assumed to be common for both layer2 and layer3 solution unless described explicitly. Technical issues are categorized into 3 types i.e. common for U2N and U2U, U2N specific and U2U specific issues in section 2.1, 2.2 and 2.3 respectively.
2  Discussion
2.1 Issues common for U2N and U2U relay operation
One left issue is whether a new SL SRB is introduced for discovery message. SA2 agreed to contain type of discovery message (e.g. Model A Announcement, Model B Solicitation or Response, Group member discovery, or Relay discovery) in document [26]. It means discovery message will not be taken as a PC5-S signalling because otherwise these new message types will be introduced as PC5-S signalling. So the protocol stack can be actually refreshed as following:
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Figure 2.1-1 protocol stack of discovery message

Question1-1: Do you agree the protocol stack of discovery message as indicated in Figure 2.1-1?

	Company name
	Position (yes, no)
	More comments 

	CATT
	See comments
	SA2 only agree the content of the discovery message, did not design a new bearing signalling.It had better send LS to SA2 to check whether the discovery message can be included in PC5-S signalling or not.

	Qualcomm
	See comments
	Same understanding as CATT. Another possibility is to reuse protocol stacks of LTE discovery (i.e. only with PHY/MAC/Discovery). Agree with CATT that RAN2 can send LS to SA2 to decide. 

	Huawei
	See comments
	Agree with CATT and Qualcomm that there is no conclusion from SA2 on whether the discovery message is a PC5-S message or other protocol message. In SA2 LS, it only says “PC5 communication channel is assumed to carry the discovery message over PC5”. The AS protocol stack can be decided later based on a clear SA2 decision.

We prefer to wait for SA2 conclusion to see if any update is needed in our TR, but do not see the need to trigger a LS.

	Ericsson (Min)
	Yes 
	However, we are also okay to consult SA2, if majority of companies prefer so. If we go in this direction, we think that it would also be good to inform SA2 about what is the RAN2 preference about this.

	Intel
	See comment
	We agree with Huawei that it the conclusion from SA2 does not seem to conclude on whether or not PC5-S can be used to carry SL discovery message. So, we also propose to wait for further discussion and are fine to send and LS to confirm if the majority wants to do so. 

	Samsung
	Yes
	We are okay to define a protocol stack for discovery message which is independent from PC5-S signalling.

	Apple
	Yes
	We are fine with the proposed protocol stack. This figure can be further updated if SA2 decision is different.

	Lenovo, MotM
	See comment
	It will be better to ask SA2 and then the remaining decision on the protocol stack should be a quick one.

	Kyocera
	See comment 
	We have the same view as CATT.

	Nokia
	No with coments
	Based on the previous discussion in last RAN2#111 meeting none of the 4 discovery models have been agreed nor the signalling of the discovery message itself. Under understanding is that SA2 dif NOT infer any signaling for discovery message and above statement “discovery message will not be taken as a PC5-S signalling” is not correct. SA2 did not decide or agree on a protocol stack for discovery message.


RAN2 agreed following proposal:
Proposal6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic

During email discussion “[AT111-e][606][Relay] Discovery model and procedure (OPPO)” it is clarified that this agreement is only applicable for U2N relay operation since at that time it is not very clear what is discovery model for U2U relay operation. And during RAN2#111e meeting RAN2 also had following agreement:
Proposal2: Model A/ B discovery model similar to LTE is reused for U2U relay also
The agreed proposal6 is related to transmission and/or reception of discovery message. Rapporteur think it can be applied for PC5 interface between remote UE and relay UE U2U relay operation also since they are common issues. Hence rapporteur would like to confirm whether this is also companies understanding.

Question 1-2: Whether agreed proposal6 is applicable for U2U relay operation too?

Option1: Yes

Option2: No i.e. for U2U relay operation discovery message is not visible in AS layer

	Company name
	Chosen option
	More comments or reasoning

	CATT
	Option 1
	

	Qualcomm
	Option 1 (Yes)
	We believe the issue is common for U2N and U2U relay

	Huawei
	Option1
	We understand for U2U remote UE need to do relay (re)selection based on discovery message as well.

	Ericsson (Min)
	Option 1
	

	Intel
	Option 1
	

	Samsung
	Option1
	The same solution can be applied for both.

	Apple
	Option 1
	

	Lenovo, MotM
	Option 1
	

	Kyocera
	Option 1
	

	Nokia
	Option 1 (Yes)
	


If it is concluded that agreed proposal6 is also applicable for U2U relay operation, following issues are common for both U2N and U2U relay operation, otherwise only applicable for U2N relay operation and please check further question3-3 in section 2.3. 

As for the solution to differentiate discovery message majority companies would like to focus on solution in MAC layer or PHY layer. On the other hand some companies also want to introduce separate resource pool which can address part of the issue e.g filtering discovery message in RX side. So it seems beneficial to confirm whether separate resource pool is needed at first. 
The pros and cons of separate and shared resource pool are listed in table 2.4-1[23]. But rapporteur would suggest to reconsider them again after RAN2 making some progress at last meeting. In discovery model A, discovery message supposes to transmit periodically. In case of shared resource pool, discovery message will share the reservation period with sidelink communication. So it seems separate resource pool could be rather a sparser resource pool than resource pool for sidelink communication considering the periodicity of discovery message is likely longer than sidelink communication. But RRC signalling can actually configure a list of reservation period by IE “sl-ResourceReservePeriodList”. If RRC signalling configure a long period in the list for shared pool, then there is no problem for TX UE to select such long period when it tries to send discovery message. In addition for discovery model B TX UE should be allowed to reserve one shot resource. It means sparse resource pool could result in more delay. And no matter how sparse the resource is, it is true additional resource increase resource fragment. Even separate resource pool is split from resource pool for sidelink communication, still it will hurt sidelink communication since its resource pool becomes sparser. Note if a longer reservation period is needed then the impact on specification will be there regardless separate or shared resource pool. And another issue mentioned by one company is resource granularity in frequency domain. In LTE it seems 2 PRBs are sufficient to send discovery message. In NR the message size of discovery message could be different. But even the size is doubled roughly including protocol overhead 4 PRBs are still much lower than current minimum sub-channel size of resource pool i.e. 10 PRB.
Observation1: separate resource pool causes resource fragment
2 companies argues that separate resource pool could help saving more power consumption because RX UE can reduce monitoring discovery message assuming it is a sparse resource pool. But it is also not difficult for shared resource pool as long as RX UE knows how often it should monitor discovery message. It is already feasible since current SCI will contain a parameter called “resource reservation period” which basically indicates periodical resources in future. So there is no advantage from power saving point of view. On contrary shared resource pool can help reduce delay to send discovery message in model B.
Observation2: there is no difference in terms of power saving between separate and shared resource pool

Another power relevant issue is power control. The main criteria for remote UE to select or reselect a relay is measured PC5 link quality based on received discovery message. In shared resource pool relay UE need follow same power control parameters and procedures to transmit discovery message. In short ,transmission power could be changed with the change of e.g. CBR measurement result. Then it is difficult for remote UE to tell which relay UE is better because a high SL RSRP could be either due to high CBR measured by relay UE or short distance between relay UE and remote UE. In case of separate resource pool such situation can be improved by configuring different power control parameters or even introduce different procedure.
Observation3: separate resource pool could help to configure different power control parameters or scheme

It is obvious that separate resource pool can already differentiate discovery message from 1st place implicitly. And

Observation4: separate resource pool could differentiate discovery message implicitly

Some company also mentioned that separate resource pool may have RAN1 impact. Company’s input is needed to clarify this aspect. From rapporteur point of view, all sidelink communication parameters and procedures can be just reused unless some optimization is introduced i.e. no RAN1 impact is foreseen. Note more than one resource pools are already supported by RAN1 spec.
Observation5: separate resource pool has no RAN1 impact.
Companies are invited to comment on listed observations and chose one of options listed below.
Question1-3: which options do you prefer for transmission of discovery message?
Option1: separate resource pool only

Option2: shared resource pool only

Option3: both separate and shared resource pool in study phase and leave the final decision in WI phase
	Company name
	chosen option
	 comments 

	CATT
	Option 3
	The aim of this study item is to select one between L2 and L3 relay, how to design the resource pool does is too detail, and has no impact on the L2/L3 relay selection.

	Qualcomm
	Option 1
	For observation 1, we failed to see why resource fragment is an essential issue: 

· We only have up to two separate resource pool types (discovery and communication).

· One UE is not expected to transmit many discovery messages and the resources for discovery PSSCH should be quite small comparing with communication PSSCH. Therefore, the impact to resource utilization/fragment won’t be significant. 

In addition, it seems Rapporteur’s argument / solution is to always tie discovery transmission with slot reservation. However, we don’t think slot resource reserved is designed for discovery, and it is not a clean solution:

1) it restricts resource pool configuration flexibility for communication PSSCH. Note that NR V2X only allows up to 3 slot reservation patterns in SCI, which will be shared with both discovery and communication PSSCH if shared resource pool is agreed.  

2) It will further cause resource wastage for the resource pool with long periodic slot reservation, especially for OOC UE. 

3) It implies shared reserved slots among discovery and communication. We think it will complicate resource selection and reselection procedure:   

a. Example1: TX UE may need to determine whether the reselected resource pool has the same type (disc or comm). 

b. Example 2: Tx UE can reserve resources for retransmissions or a new transmission at a time, this could be more complicated or limiting if a Relay UE needs to reserve resources for both data and discovery in a shared pool.
4) It can’t work for mode 1 transmission.

For Observation 2, we also don’t agree with Rapporteur’s solution to always tie discovery message and slot reservation. In addition, during Relay (re)selection, remote UE needs to perform relay RSRP measurement which only includes discovery message. Note the relay UE may send both discovery and communication. Then, the remote UE has to decode the message until higher layer to divide whether it is discovery message in shared resource pool. So, it still can’t achieve power saving.

We agree with Observation 3-5, and think observation 3 provides a clear benefit of separate resource pool. Power control can only be configured as resource pool specific in current spec. Thus, separate resource pool has benefit to allow discovery transmission to have its own required transmitting power. 

Based on above analysis, we think separate resource pool is a cleaner solution and provide further flexibility.

	Huawei
	Option1
	We do not agree with observation2. If the shared resource pool is used for discovery message and communication, even if we assume a RX UE can know the resource reserved by SCI from one Tx UE, it still needs to monitor the whole resource pool for other discovery messages from other UEs. So the power consumption on monitoring discovery messages in case of shared RP is more than that of dedicated RP.

	Ericsson (Min)
	Option 2
	Discovery messages are transmitted over a same SL communication channel as the data, therefore, one common resource pool should be enough. In addition, discovery and data transmission are typically performed in different time phases, meaning that discovery message is typically transmitted alone, so, it is feasible to apply particular treatment for discovery if it is justified. 

	Intel
	Option 2
	Regarding the set of observations listed by the rapporteur, we agree with observation 1 fully; in fact, this was one of the main arguments for not having separate resource pools for different cast types for Rel-16 and we think the same principle applies here. 

Regarding observation 2, while it really depends on the design of the separate resource pool itself, we somewhat agree with the general observation.

Regarding observation 3, again it depends on the ultimate design of the resource pool and the associated procedure itself. We agree with observation 4.

We do not agree with observation 5 since once RAN2 decides that separate resource pool is supported, RAN1 will have to define the physical structure and overall design and it is unfair to say that there is no RAN1 impact. We strongly believe that RAN1 should be included in the discussion if a separate pool is to be defined.

In general, we are not sold on the need for having a dedicated pool for discovery, especially given the kind of periodic and relatively infrequent transmissions characteristic of discovery models A/B. These can be easily handled by the Rel-16 SL resource reservation design and so, do not warrant the need for a dedicated resource pool.

	Samsung
	Option2
	Discovery message is sparse comparing with normal communication so shared pool is better for sidelink resource utilization.

	Apple
	Option 3
	We agree with the observations provided by the rapporteur. We think both solutions can be listed as the outcome of the study.

	Lenovo, MotM
	Option 1
	Option 1 helps dimensioning the resource pool for discovery for a certain performance (avoiding more than a certain level of collisions) level. Discovery is important.

In addition, if shared resource pool is supported, UE is expected to check if the received data is discovery message, which will increase UE complexity.

	Kyocera
	Option 1
	In addition to the advantages pointed out in Observations 3 to 5 which we agree, it should also be pointed out that in TR 23.752 it is stated as part of the architecture requirement that, it is a SA system requirement to enable the direct discovery of the ProSe-enabled UE by other ProSe-enabled UEs within the same PLMNs or different PLMNs. We don’t think combining discovery and communication resources in one pool works for supporting inter-PLMN discovery. 

	Nokia
	Option 3
	We have some sympathy with option-1, but think it’s too early to make a strict decision right now without thorough analysis and without detailed feedback from SA2 (characteristics of discovery message e.g. message size, periodicity, transmission occasion etc. are not defined yet).


Assuming conclusion of question1-3 is option1 or option3, then from TX UE point of view it is not clear whether LCP procedure is still needed. From remote UE point of view it is not necessary to transmit more than one discovery messages simultaneously to multiple relay UEs. Actually it is likely solicitation message from remote UE is a broadcast message. It means no collision is possible at remote UE side. In relay UE side collision is possible e.g. when relay UE is answering solicitation messages from more than one remote UEs. But regardless how many discovery messages will be transmitted simultaneously they should be treated equally because they will be transmitted in same logical channel. In this sense within the resource pool for discovery message, current LCP procedure in MAC specification is not necessary.

Question1-3.1: Do you agree that discovery messages should be treated equally in terms of channel prioritization within the separate resource pool if necessary?

	Company name
	Position (yes or no)
	More comments 

	CATT
	Yes, but see the comment
	This is too detail to discuss in SI stage.

	Qualcomm 
	Yes
	We are a little confused by Rapporteur’s description. So, we will try to share our understanding.

First, we agree with Rapporteur that one SL UE may send multiple discovery messages, e.g. in below cases: 

· One for relay discovery and another for commercial use (e.g. advertisement).
·  Response messages for different remote UEs as rapporteur mentioned.
Secondly, if one SL UE needs to send multiple discovery messages in above cases, we think it should be sufficient to be differentiated in higher layer (i.e. Discovery layer) because RAN2 has agreed to send discovery message via SL SRB. Then, we don’t see much benefit to differentiate them in AS layer and spec change in LCP.

	Huawei
	Postpone to WI phase if needed
	We understand this is not essential, can be discussed in WI phase if companies consider this is as an issue.

	Ericsson (Min)
	Yes
	

	Intel
	See comment
	We agree with CATT and HW that this can be discussed later, once a clear need for having separate resource pool is identified

	Samsung
	See comment
	If no prioritization i.e., no separate logical channels among discovery messages, then no LCP is needed. Otherwise existing LCP can be applied.

	Apple
	Yes
	

	Lenovo, MotM
	Yes
	Agree with QC analysis.

	Kyocera
	Yes
	

	Nokia
	comment
	Up to UE implementation


If the answer to question1-3 is no i.e. resource pool is shared between sidelink communication and discovery message transmission, then at least some solution is needed to filter discovery message from RX UE point of view. For UEs which is either not interested in or not capable of relay operation e.g. Rel16 UE to filter discovery message in physical layer is beneficial because further decoding and treatment above PHY layer could be saved. For example destination id or some information in SCI can already indicate discovery message then UE can skip decoding PSSCH channel. In case MAC layer solution e.g. a new logical channel is introduced, then UE can drop the discovery message at least after decoding of PSSCH channel. So from RX UE point of view, physical layer solution is better than other solution above physical layer.
From RX UE point of view another issue is how to interact with upper layer because upper layer will take discovery message differently from PC5-S signalling. One clean approach is to introduce another SL SRB for discovery message in order not to mix discovery message and PC5-S signalling into same SL SRB. 

On the other hand MAC layer solution may be also needed from TX UE point of view. This is because LCP procedure is necessary in case of shared resource pool. And if different logical channel priority is necessary for LCP procedure then at least a new LCID should be introduced. Similarly if different channel priority is needed for SL-UL prioritization, then new LCID should be introduced too.
In case PHY and/or MAC solution is introduced then in AS layer discovery message can be already differentiated from TX and/or RX UE point of view, so it seems not necessary to introduce solution in e.g. PDCP layer. And this also reflects the majority view during email discussion “[AT111-e][606][Relay] Discovery model and procedure (OPPO)”.

Question1-3.2 in case of shared resource pool, which solution option do you prefer?
Option1: PHY layer solution only

Option2: MAC layer solution only

Option3: both PHY and MAC solutions

Regardless which option do you choose, please elaborate the details of the solution in 3rd column

	Company name
	Chosen solution direction
	More details of chose solution

	CATT
	Option 2
	We suggest option2 and new SL-SRB.

	Qualcomm
	Option 2
	It is confused to us what is specific solution of Option 1? It seems a new bit is introduced in SCI so that RX UE can filter packet in PHY, right? If correct, we think it obviously needs RAN1 impact, which is conflicted with scoping SID.

We believe MAC solution (i.e. a new LCID) is a good solution because it can further help to separate the radio resources management for discovery, existing SL SRB (PC5-S and/or PC5-RRC), and other communication traffic. For example, we think it is valid scenario that one relay may have to handle the case to broadcast discovery and send dedicated PC5-S signalling to another peer UE. In this case, it makes sense to have different logic channel priority for discovery and PC5-S. 



	Huawei
	Option3
	Regardless of dedicated resource pool/shared resource pool, we agree a new LCID is needed for discovery message as Qualcomm commented. On top of that, we think using the L1 ID in SCI could be worthy to look at if shared RP is agreed.

	Ericsson (Min)
	Option 2 or Option 1
	Agree with QC that, Option 1 would impact RAN1, which is not in the study scope of the SID. However, it is feasible to minimize RAN1 impact, e.g., define a special destination ID to indicate discovery message. In that case, Option 1 is also acceptable.
However, there is no need to support both options.
Also agree with CATT that a new SL SRB would be needed in order to distinguish discovery from PC5-S and PC5-RRC.

	Intel
	Option 1 or 2
	We think both options are viable, but we prefer option 2.

	Samsung
	Option3
	We can consider separate SL-SRB from PC5-S signalling, new LCID. We are fine to consider using SCI to indicate discovery message.

	Apple
	Option 2
	Unless we cannot solve the issue, we prefer to not involve RAN1 for discovery design. Layer-1 filtering of SL discovery messages is an optimizaton, which is not worth pursuing in the SI phase.  We think besides using a new LCID, defining discovery-specific L2 address is also acceptable as MAC layer solutions, 

	Kyocera
	Option 2
	We think a new LCID as QC described makes sense, but we could also consider if a new SL SRB can be helpful. 

	Nokia
	Option 2
	We share Qualcomm’s view that option 1 is not clearly described and it seems a new SCI format is necessary, which will have RAN1 impact. For option 2 several alternative solutions (new LCID, new SL-SRB) need to be discussed. From the divergent answers here we see that a shared resource pool for discovery message is not the optimal solution, hence option 1 in question 1-3 seems appropriate way forward.


Regardless what is the answer to question1-3, one issue is common for both approaches i.e. from TX UE point of view whether SL/UL prioritization is needed? And if needed, whether different logical channel priority is necessary. The collision between SL and UL is possible for both separate and shared resource pool. So it is apparently SL/UL prioritization is always needed. And in current specification priority of SL SRB is 1 i.e. the highest priority. If different logical priority is introduced for discovery message, it means its priority value should be lower than 1. And it implies that discovery message has less chance to be transmitted compared to other SL SRBs. RAN2 had following agreement at last RAN2 meeting:

Proposal5: 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 

So from AS layer point of view there is no strong motivation to introduce different logical channel priority for discovery message.

Question1-4: which options do you prefer about logical priority of discovery message?

Option1: same as existing SL SRBs i.e. priority value=1

Option2: different from existing SL SRB i.e. priority value>1
	Company name
	Chosen option
	More comments 

	CATT
	See comments
	Whether to use a new SRB to carry discovery message is uncertain now, so shall we leave it to WI stage?

	Qualcomm
	Option 2
	As we mentioned in Q1-3, we think it is a valid scenario that one relay may have to handle the case to broadcast discovery message and send dedicated PC5-S signalling to another peer UE at the same shared resource pool. In this case, it makes sense to have different logic channel priority for discovery and PC5-S. And discovery should have lower priority than PC5-S.

Thus, we think Option 2 is more reasonable and flexible.

	Huawei
	Postpone to WI phase
	We understand this is not a critical issue, we can discuss it in WI phase.

	Ericsson (Min)
	Option 1
	It is enough to share the same priority as other SL SRBs. In case there are both discovery and other SL SRBs, they should be served equally.

	Intel
	Option 2
	We agree that option 2 seems more flexible compared to Option1, even though both options can work ok.

	Samsung
	See comment
	We think this is a bit early stage to decide the priority value of discovery message. We do not know yet whether all discovery messages should have the same priority or the priority value should be differentiated among discovery messages.

	Apple
	Too early to decide
	

	Lenovo, MotM
	Postpone to WI phase
	

	Kyocera
	Option 1
	We consider discovery message to be of high importance which would also be used for relay reselection, so our preference is that it should have high priority.

	Nokia
	postpone
	Too early to discuss priority values since introduction of new SL-SRB has so far just been discussed as one out of many options for carrying discovery message.


2.2 U2N specific issues

One left issue for U2N relay is whether gNB is SL-capable when discussing radio condition for both remote UE and relay UE when they are connected to gNB. Here is the agreement of last RAN2 meeting:
Proposal12: 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)

Here SL capable means whether gNB can provide necessary radio configuration and parameters for both sidelink communication and transmission of discovery message. For L3 solution logically gNB is not aware of existence of remote UE. So if gNB is not SL capable, still relay operation is feasible. The difference is that even relay UE is connected to gNB it can rely on pre-configuration to transmit discovery message. It still aligns with Rel16 design where UE could be out of coverage for NR sidelink communication when it is connected to network. On the other hand if some resource coordination is needed between PC5 and Uu interface e.g. for intra-carrier case, then gNB should be SL-capable otherwise coordination can’t be done properly.
For L2 solution technically gNB can be still not SL capable. But remote UE and relay UE are actually “visible” from gNB point of view since E2E protocol is Uu PDCP protocol layer. So it will be strange that gNB support such E2E relay protocol stack, relay connection and potential service continuity etc. relay operation but it will not provide radio configuration for sidelink communication and transmission of discovery message since anyway it need upgrade to support such relay operation.
Question 2-1: for L3 U2N relay,do you agree relay UE is allowed to transmit discovery message based on pre-configuration when it is connected to a non-SL-Capable gNB?
	Company name
	Position (yes, no)
	More comments 

	CATT
	Yes
	We want to clarify the below two cases:
Case1: gNB provide V2X anchor carrier information, relay UE can transmit discovery message based on configuration form anchor carrier of gNB.

Case2: gNB cannot provide any radio configuration for SL, relay UE may use preconfiguration for discovery message transition.
We reckon that for case1 relay UE transmit discovery message based on configuration from anchor carrier of gNB.That’s to say the Question 2-1 is just only to case2.

	Qualcomm
	Yes
	We believe it is a practical scenario which may happen in real deployment (i.e. gNB is in Rel-15 but relay/remote UE has upgraded to Rel-17). Agree with Rapporteur that remote UE is invisible to gNB in L3 relay, and then the Uu link and PC5 links can be regarded as two independent links in AS layer. Therefore, it is the same case we discussed in NR V2X in Rel-16. And relay operation can be supported when relay connecting to Rel-15 gNB without further spec work and any cost, i.e. no need of the network to do anything, not even announcing configurations. 

For CATT’s comments, please note that NR V2X has specified that the UE decides whether a gNB supports SL based on absence/presence of SIB12 in 38.331. The same condition can be reused in Discovery.


	Huawei
	Postpone to WI phase
	We are not quite sure about the meaning of “SL-Capable”. 
· Does it mean support of sidelink configuration for U2N relay communication (with support of R17 U2N relay function but possibly without support of R16 V2X function)? 
· Or does it mean support of R16 V2X communication (but without support of R17 U2N relay function)?
At this stage we do not know the difference on capability between R17 U2N relay function and R16 V2X function. Thus we suggest to postpone this discussion to WI phase.

And if we only discuss the first part of the question “for L3 U2N relay, do you agree relay UE is allowed to transmit discovery message based on pre-configuration”. We do not think it is reasonable that network provides thresholds configuration for discovery but not resource configuration of discovery message. So maybe there is no need to discuss the case that relay UE transmits discovery message based on pre-configuration

	Ericsson (Min)
	Yes
	Agree with Qualcomm.

	Intel
	Yes
	We think it makes sense to support this scenario, i.e. when the gNB does not support SL operation and relying on pre-configuration for discovery operation can be supported in this case.

	Samsung
	Yes
	

	Apple
	Yes
	

	Lenovo, MotM
	Yes
	Agree with Qualcomm.

	Kyocera
	Yes
	We agree that this is a realistic scenario and one that can and should be supported using pre-configuration.

	Nokia
	postpone
	We think that the use of “non-SL-Capable gNB” is confusing. Our interpretation is that it means that the gNB does not support Rel-16 V2X function; e.g. it is a Rel-15 gNB. However, L3 relay may work without any gNB impacts and it makes sense to enable L3 Relay operation without any gNB support (using OOC resources for PC5). We think that more analysis is needed and the design of discovery procedure can progress without concluding this issue, thus we propose to postpone this question.


Question 2-2: for L2 U2N relay, do you agree relay UE should be always connected to a SL-Capable gNB for relay operation including transmission of discovery message?

	Company name
	Position (yes, no)
	More comments 

	CATT
	No
	gNB only needs to support relay function, supporting SL is optional.

	Qualcomm
	Yes
	Agree with Rapporteur that it sounds strange that the relay UE connects to a SL non-capable gNB which however supports L2 relay operations. 

	Huawei
	Postpone to WI phase if needed
	Similar to Q2-1. We agree that in L2 U2N relay, the network should be able to provide configuration of SL communication between remote UE and relay UE. However, whether this means the network must support R16 V2X still needs FFS. We prefer to discuss this in WI phase together with UE capability.

	Ericsson (Min)
	Yes
	Agree with rapporteur and Qualcomm. gNB need to be SL capable. 

	Intel
	No
	We think this depends on what exactly is meant by ‘SL-capable’ gNB and how the configuration for transmission of discovery messages is defined. Given that sidelink discovery in NR has so far only been discussed in the context of relaying, it should be considered a part of relay functionality. In other words, if a gNB ‘supports’ SL relay functionality, it should provide the configuration necessary for SL discovery operation as well, even if it does not support R16 SL V2X operation.

	Samsung
	Yes
	

	Apple
	Yes
	I think here “SL-capable” means capable  of “R17 SL relay” functions. Legacy rel-16 SL gNB does not satisfy the condition, and the L2 U2N relay cannot operate as U2N relay if it camps on a legacy R16 gNB. 

	Lenovo, MotM
	Yes
	We assume that a gNB supporting Relay function supports minimum SL infrastructure for the same including relay related configuration for relay UE as well as remote UE, PC5 resources required for discovery as well as communication etc. This may be called “SL support” or not – matter of terminology.

	Kyocera
	Yes
	Agree with QC.

	Nokia
	Yes
	


Another similar agreement is about remote UE:
Proposal15: 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).

The story for remote UE is bit different for L2 and L3 solution. During discussion of [25] one pending proposal is as following:

Revised Proposal 11: For UE to NW relay, RAN2 assumes the remote UE has an active end-to-end connection via only a single relay UE or via Uu at a given time.  The remote UE can have a direct Uu connection or a connection via a single relay UE, but these two connections should not be active at the same time.  Mechanisms for ensuring service continuity (e.g. during path switch) are not precluded.   
This proposal is being discussed in post email discussion “[621][Relay] of Service continuity”. At last meeting majority companies prefer not to have dual E2E connection for both L2 and L3 solution. For L2 solution E2E connection actually refers to RRC connection. So if remote UE is to connected a non-SL-Capable gNB directly, remote UE should not be allowed to transmit discovery message unless current Uu connection is lost e.g. due to RLF. 
For L3 solution, if same assumption is hold, the E2E connection is in IP layer or even higher than IP layer. So UE should be allowed to (re)select relay UE or even establish PC5 link when remote UE is still connected with network regardless via relay UE or not as long as there is only one E2E connection. It means remote UE can transmit discovery message based on its own decision and rely on pre-configuration.

Question 2-3: for L2 solution, do you agree remote UE connected to a non-SL-Capable gNB directly is not allowed to transmit discovery message unless current Uu connection is lost e.g. due to RLF?

	Company name
	Position (yes, no)
	More comments 

	CATT
	No
	It’s ok if there is no interfere to Uu.

	Qualcomm 
	Yes
	Agree with the justification of rapporteur on not allowing two E2E connection for L2 relay. Furthermore, we think it also sounds strange that the remote UE connects to a SL non-capable gNB which however supports L2 relay operations.

	Huawei
	Postpone to WI phase if needed
	The handling of RLF can be discussed in WI phase. We’d better to focus on the essential case for now.

	Ericsson (Min)
	Yes
	

	Intel
	No (see comment)
	Based on our response to the previous question, we think a non-SL-capable gNB does not necessarily means that discovery configuration for relaying is not provided to the UE. So, a more precise question to ask should be whether a remote UE should be allowed to transmit discovery messages if the gNB it is connected to does not provide necessary configuration for transmission of discovery message?
In this case, from a dual E2E connection perspective, we don’t think the remote UE should be prohibited from transmitting  discovery messages since the remote UE performing SL discovery while having an active Uu connection in this case does not necessarily mean having dual E2E connections. We do however understand that there may be interference issue when the remote UE uses pre-configuration for transmitting discovery message.

	Samsung
	Yes
	

	Apple
	No
	It is a valid scenario that UE connects to gNB1 has a weak Uu connection can switch to a relay link to gNB2. So, SL discovery is allowed in this case for remote UE (based on preconfiguration).

	Lenovo, MotM
	Question background is not clear
	Unclear question/ scenario: Are we talking a about a gNB that does not support SL operation but however supports L2 relay operations? If so, why would it not provide discovery resources?
Further, we assume that any SL operation and relay/ remote operation can be performed on a non-serving-OOC frequency using preconfiguration, if the serving cell does not support SL/ relay operation.

	Kyocera
	No
	For the case when the remote UE is directly connected to the non-SL-capable gNB, we don’t think it makes much difference whether it’s for L2 or L3 relaying. So, just as in the case for Q2-1 for relay UE’s discovery transmission in L3, we think the remote UE should also be allowed to transmit discovery message in this scenario.

	Nokia
	Yes
	


Question 2-4: for L3 solution, do you agree remote UE connected to a non-SL-Capable gNB is allowed to transmit discovery message on its own based on pre-configuration?

	Company name
	Position (yes, no)
	More comments 

	CATT
	Yes
	

	Qualcomm
	Yes
	Agree with the justification of rapporteur. Furthermore, similar to our comments in Q2-3, we believe remote UE upgrading to Rel-17 and gNB in Rel-15 is a practical scenario which may happen in real deployment. Because Uu link and PC5 links are independent from AS layer perspective, relay operation can be supported when remote UE connecting to Rel-15 gNB without further spec work and any cost. 

	Huawei
	No
	Similar to Q2-1. But we think it is strange if the network can provide the threshold related configuration for relay and remote UE, but cannot provide radio configuration for discovery message.

	Ericsson (Min)
	Yes
	Agree with Qualcomm

	Intel
	Yes
	

	Samsung
	Yes
	

	Apple
	Yes
	

	Lenovo, MotM
	Question background is not clear
	Which (discovery) resources are we talking about? Who’s providing them? Please see our previous reply (to 2-3). What are we missing?

	Kyocera
	Yes
	

	Nokia
	Yes
	


One editor note is as following in agreed TR [27]
Editor note: For Remote UE out of coverage, it is FFS whether transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE.
When remote UE is connected to gNB through relay UE, it is possible to configure remote UE with radio configuration for sidelink communication and transmission of discovery message in case of U2N L2 relay. But for U2N L3 relay, again remote UE is not visible from gNB technically. And forwarding SIB is only feasible for U2N L2 relay. So in case of U2N L3 relay remote UE out of coverage should always rely on pre-configuration even it is connected to gNB via relay UE. But in case of U2N L2 relay it is feasible to configure remote UE in such case. The left question is whether it is really necessary.
Question 2-5: for L2 solution, is it necessary for gNB to configure an out of coverage remote UE with radio configuration for transmission of discovery message via indirect Uu connection?

	Company name
	Position (yes, no)
	More comments 

	CATT
	No
	We reckon that this is one enhancement and we wouldn’t like to support it.

	Qualcomm
	No strong opinion
	We agree that it is feasible in L2 relay. 

Although we are not sure whether it is really necessary (i.e. it also works if remote UE only relies on pre-configuration), we also don’t see the harm to allow it. 

If majority prefer to preclude it, we are also fine. 

	Huawei
	Yes
	We would like to check whether the question is “for L2 solution, an out of coverage remote UE can only transmit discovery message based on network configuration of discovery message after the remote UE connected to the gNB via indirect connection”. If so we support it.

	Ericsson (Min)
	Yes
	It would be beneficial to involve gNB’s control. gNB is able to give better configuration for discovery and communication than pre-configuration in terms of resource utilization efficiency and improved discovery performance. 

	Intel
	No with comment
	We also think this is an enhancement and since we can always rely on pre-configuration, it is not particularly essential to support at this stage. If needed, we can study this aspect with lower priority.

	Samsung
	No
	OOC remote UE should use pre-configuration regardless of its connection via relay to NW. 

	Apple
	No strong view
	This is not essential. Actually, we tend to think TX resource in preconfiguraiton and NW configuration have to be compatible in a certain geographical area, so there seems no difference regarding the contents of configuration. 

	Lenovo, MotM
	Yes
	We agree it is not essential but will make the configuration consistence and relevant in a larger area – this should be part of the aim (for coverage extension).

Furthermore, the OOC remote UE is considered by gNB as normal UE after the OOC remote UE accesses gNB via L2 relay.

	Kyocera
	No
	We think the remote UE should just depend on pre-configuration for sending discovery messages. If it depends of gNB’s configuration for the OoC remote UE, then which configuration (pre-configuration or gNB’s configuration) the remote UE uses will depend on its PC5 link status.

	Nokia
	No
	It’s enough if the remote-UE is sending discovery message based on pre-configuration – that works fine already now and there is no time in the SID to discuss additional fancy procedures for an ooc remote-UE.


Question 2-6: for L3 solution, can you confirm that it is not feasible for serving gNB to configure an out of coverage remote UE with radio configuration for transmission of discovery message?

	Company name
	Position (yes, no)
	More comments 

	CATT
	Yes
	

	Qualcomm
	Yes
	Because remote UE is not visible to gNB in L3 relay, it is not feasible for gNB to configure OOC remote UE on discovery via relay.

	Huawei
	Yes
	It is not feasible even after the remote UE connected to the gNB via a L3 relay UE.

	Ericsson (Min) 
	Yes
	As Qualcomm said, remote UE is invisible to gNB. it is unnecessary to involve gNB’s control in this case.

	Intel
	Yes
	

	Samsung
	Yes
	OOC remote UE should use pre-configuration.

	Apple
	Yes
	

	Lenovo, MotM
	Not sure
	Clearly, the gNB does not see the L3 remote UE but it can know (or should expect) that there are such remote UEs – simply since the relay needs some support/ configuration/ resources for the same. If so, it should be possible to provide a “common configuration” via the relay UE(s).

	Kyocera
	Yes
	Agree with QC.

	Nokia
	Yes
	We think that this is not feasible and not necessary either.


Another editor note is as following in agreed TR[27]
Editor note: For Remote UE in RRC_IDLE or RRC_INACTIVE state, the details of the idle measurements and possible additional network configuration is FFS.
When remote UE camps on a suitable cell, remote UE should conduct measurement for normal cell reselection. And the measurement of serving cell must be there otherwise cell reselection is not feasible. The Uu radio condition for remote UE is measurement result of its serving cell. So technically such measurement can be reused without change. So it is rapporteur’s understanding no additional network configuration is needed. 
Question 2-7: Do you agree no additional network configuration is needed for remote UE in RRC_IDLE or RRC_INACTIVE

	Company name
	Position (yes, no)
	More comments 

	CATT
	Yes
	

	Qualcomm
	Yes
	We have the same understanding as rapporteur that IDLE/INACTIVE remote UE will perform legacy IDLE measurement without spec impacts. Note that in LTE Rel-13 Prose relay, there is also no additional enhancement on Uu measurement for IDLE remote UE.

	Huawei
	Yes
	The evaluation on Uu RSRP of camping cell can be based on the idle/inactive measurement for cell (re)selection, no additional work is needed.

	Ericsson (Min)
	Yes
	We agree that there is no additional network configuration needed. In addition, we would like to point out that all Uu measurement features in Rel-16 should be equally applicable to remote UE, in case this is in coverage.  

	Intel
	Yes
	

	Samsung
	Yes
	Existing idle measurement can be used.

	Apple
	Yes
	

	Lenovo, MotM
	
	Existing measurement mechanism for idle UE can be reused. 

The idle/inactive UE is expected to perform registration update and RAN based notification area update. For example, each of inactive remote UE needs to perform RNAU based on timer. It could be beneficial that relay UE periodically indicate to gNB for a group of the served inactive remote UEs.

	Kyocera
	Yes
	

	Nokia
	Yes
	


2.3 U2U specific issues

At last meeting RAN2 agreed:

Proposal2: Model A/ B discovery model similar to LTE is reused for U2U relay also
And RAN2 also agreed radio condition to allow remote or relay UE to transmit discovery message. This section mainly examine whether any radio condition is necessary for U2U relay operation w.r.t transmission of discovery message.
There are several agreements regarding scenarios of U2U relay operation as listed below:
For UE to UE relays, any of the UEs involved in relaying can be either in coverage or out of coverage.  RAN2 will strive for a common solution to the in- and out-of-coverage cases.
Revised Proposal 7: For the UE to UE relay, RAN2 supports the scenario that UEs can be in coverage of the different cell.  RAN2 will strive for a common solution between same cell and different cell cases for this scenario.  If a common solution is not possible and impacts are found to supporting different cell case, RAN2 works on the same cell case with higher priority.
Proposal 22: RAN2 assumes no restrictions on the RRC states of any UEs involved in UE to UE relaying.
Listed agreements basically say no limitation is necessary on coverage, serving cell and RRC states for both remote UE and relay UE. Such agreements are natural outcome because the main motivation of U2U relay is to extend PC5 coverage i.e. nothing to do with network coverage. For U2N relay operation, apart from upper layer triggering the radio condition to allow transmission of discovery message are all related to signal quality of Uu interface. For U2U relay such radio condition is not applied i.e. as long as remote or relay UE is triggered by upper layer, they should be allowed to transmit discovery message. On the other hand network coverage matters for radio configuration for transmission of discovery message. Similar to sidelink communication both remote UE or relay UE can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling which is subject to UE’s RRC state and gNB’s capability.
Question 3-1: Do you agree relay UE or remote UE is allowed to transmit discovery message when it is triggered only by upper layer?

	Company name
	Position (yes, no)
	More comments 

	CATT
	Yes
	Discovery model is decided by upper layer, hence it is not feasible for AS layer to trigger the discovery message transmission.

	Qualcomm 
	Yes
	Agree with Rapporteur’s understanding that radio condition is not applied for U2U relay because main use scenario of U2U relay is all UEs (source, destination and relay) in OOC.

	Huawei
	Yes with comments
	Our understanding is that upper layer request is one precondition, the other is discovery related configuration from network configuration for IC case and per-configuration for OOC case.

	Ericsson (Min)
	Yes with comments
	For relay UE reselection, remote UE needs to consider the PC5 signal strength of current relay UE, which is the same as for U2N case. For relay UE reselection, remote UE may or may not transmit discovery message depending on whether stored information (obtained from previous discovery procedure) is still valid/relevant.

	Intel
	Yes with comment
	We also agree that it is primarily the upper layer that triggers the discovery procedure. If we want to aim for a common solution as listed in the discussion above, this is the most straightforward way to move forward. At the same time, we assume that some AS involvement in terms of informing/assisting the upper layer about the status of the direct PC5 link (e.g. RLF indication) is needed to trigger discovery procedure.

	Samsung
	No
	From relay UE perspective, the upper layer triggers discovery message transmission. But from remote UE perspective, the discovery can be triggered based on radio condition between the two UEs as well as upper layer.

	Apple
	Yes
	Upper layer triggering is a necessary condition.

	Lenovo, MotM
	No (but early to decide)
	For a number of reasons:

1) UE needs to maintain a reliable link on U2U and until we are sure that there will be a RLM procedure (HARQ based or otherwise), we can’t rule out the discovery procedure to do this job as well.
2) We assume that an OOC UE may need certain SIB from a reliable relay’s serving cell. It’s too early to rule this out as well.
3) For one relay case, the relay UE will indicate to the transmitting UE when the link between relay UE and the receiving UE fails. The transmitting UE may perform relay reselection. For multi-hop case, the relay UE may indicate to the transmitting UE/receiving UE when the intermediate hop between two relays fails. The transmitting UE/receiving UE may perform relay reselection when receiving the notification.

	Kyocera
	Yes
	For all UEs that are OoC, since pre-configured resources will be used, transmission of discovery message can be decided by the upper layer. In case the UE is in-coverage, it will also depend on the available discovery resources configured by the gNB.

	Nokia
	Yes
	Trigger to request discovery message comes from upper layer.


Question 3-2: For relay UE and remote UE, do you agree radio configuration used for transmission of discovery message follows same principle as defined for sidelink communication?

	Company name
	Position (yes, no)
	More comments 

	CATT
	Yes
	

	Qualcomm
	Yes
	Agree with Rapporteur’s understanding.   However, we think what is “same principle” may not be clear. Thus, we suggest making it clear in proposal, e.g. “As U2N relay, both remote UE and relay UE in U2U relay can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling”  

	Huawei 
	Yes
	We understand the same principle as SL communication means network configuration for IC case and pre-configuration for OOC case.

	Ericsson (Min)
	Yes
	Agree with Qualcomm’s suggestion.

	Intel
	Yes (see comment)
	The question is not clear without some context. We think it is better to ask whether the following statement (listed above by rapporteur) is agreeable:

“Similar to sidelink communication, both remote UE or relay UE can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling which is subject to UE’s RRC state and gNB’s capability”

If that is indeed the intention, we think it is agreeable as first principle.

	Samsung
	Yes
	Depending on its RRC state (connected, idle, inactive, out of coverage), relay UE and remote UE can use the configuration as defined for sidelink communication.

	Apple
	Yes
	

	Lenovo, MotM
	Yes
	Agree with QC/ Intel

	Kyocera
	Yes
	Agree with QC

	Nokia
	Yes
	Agree with Qualcomm’s proposal for rewording as meaning of “same principle” is not clear.


In case answer to question 1-2 is No, and since RAN2 agreed the protocol stack of discovery message is identical or similar to SL SRB for PC5-S, then only approach is to reuse one of the existing SL SRBs. 
Question 3-3: for U2U relay, if discovery message is not visible in AS layer, which SL SRB is reused for discovery message?

	Company name
	Chosen SL SRB
	More comments 

	
	
	

	
	
	


Note: if you answer yes to question 1-2, please ignore this question.
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