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1 Introduction

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

· [AT111-e][606][Relay] Discovery model and procedure (OPPO)


Scope: Discuss proposals on the discovery model and procedures, including:

· Protocol stacks for discovery

· Potential reuse of discovery models from LTE

· Resource pool for discovery

· Visibility of discovery signalling in AS layers

· Conditions for discovery

· Authorisation related aspects


Intended outcome: Summary with potential agreeable TP


Deadline:  Wednesday 2020-08-26 1200 UTC

The technical issues of this draft paper are assumed common for both L2 and L3. They are same between U2N relay (UE to network relay) and U2U relay (UE to UE relay) also apart from section 2.5 which is only applied for U2N relay discovery. If you have different opinion from this assumption, please indicate in the detail answers to the questions.

2 Discussion

2.1 Potential reuse of discovery models from LTE

To discuss any RAN impact by discovery procedure and relevant announcement/solicitation/discovery message (called discovery message in general in the rest of the paper), we need understanding at first what kind of discovery model will be adopted in this SI.

For U2N relay (UE to network relay) contribution [8][9][11][14][15][17], propose to adopt discovery model from LTE as start point i.e. so called model A/B. Contribution [16] however proposes PC5 discovery/link establishment procedure standardized in Rel-16. The statistics in [8] also show model A or mode B discovery model is preferred in SA2 by majority companies. 

Question1: Do you agree that model A/ B discovery model from LTE is reused for U2N relay?

	Company
	Yes/No
	Other comment

	Ericsson (Min)
	No
	It is sufficient to reuse NR Rel-16 link establishment procedure. The link establishment messages can be transmitted in a broadcast/groupcast manner. This will minimize RAN2 efforts.

	Qualcomm
	Yes
	We think both mode A and mode B are captured in SA2 TR 23.752. Then we see no reason if RAN2 don’t follow it. 

	OPPO
	Yes
	

	Lenovo&MM
	Yes
	Which model (A or B) is selected for discovery purpose can be left for upper layer. It will not impact AS layer.

	Futurewei
	Yes
	Models A and B kind of operations can be supported, so that relay node discovery is a separate function from PC5 link establishment. 

	Interdigital
	Yes
	Model A and Model B discovery for UE to NW relay is aligned with SA2 discussion.

	MediaTek
	Yes
	

	CATT
	Yes
	

	Xiaomi
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	RAN2 should follow SA2 guidance

	ZTE
	Yes
	Model A/ B discovery model can be the baseline for relay UE discovery.

	Apple
	Yes
	

	Spreadtrum
	Yes with comment
	It is SA2 scope to research on discovery procedure for NR sidelink relaying,

	Intel
	Yes
	Same view as Qualcomm, i.e. it seems clear from SA2 discussions that both models are applicable and would need to be supported.  

	Fujitsu
	Yes
	Mode A and B are already captured in SA2 TR, and should be reused.

	ETRI
	Yes
	We consider SA2 decision.


It is not very clear from [9][11][14][15] whether model A/B discovery model is also applicable for U2U relay. Contribution [8] and [16] propose V2X like scheme i.e. to rely on link establishment procedure while [17] explicitly propose same discovery model i.e. model A/B should be adopted for U2U relay also. As indicated in [8] the a single handshake can’t guarantee remote UE can select a right relay to reach remote UE hence model A/B is actually rather complicated scheme than R16 link establishment procedure. Since it is not very clear what is majority view in RAN2 it seems worthwhile to confirm company’s position explicitly.

Question2: which discovery model do you prefer for U2U relay?

Option1: same as U2N relay i.e. model A/B

Option2: R16 link establishment procedure i.e. exchange of Direct Communication Request/Response message

	Company
	Options
	Other comment

	Ericsson(Min)
	Option 2
	RAN2 needs to aim for a common solution for both U2U and U2N. in this case, NR Rel-16 link establishment would be a best option from minimizing RAN2 efforts perpective.

	Qualcomm
	Option 1
	We don’t understand why different discovery models are needed for UE-to-NW relay and UE-to-UE relay. Isn’t violated note2 of SID from beginning?

“NOTE 2: It is assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution.”
Our understanding is that Note2 means RAN2 should try to have same solution for U2U and U2W design unless some solution can’t work for U2U. However, we fail to see why modelA / modeB can’t work for U2U relay. 

Meanwhile, R16 link establishment procedure has PC5-S impact, which is out of scoping of RAN2. Then we are wondering why RAN2 needs to study it.

	OPPO
	Option2
	It is desirable that solution for U2U relay can align with U2N as much as possible if necessary, but it doesn’t mean they should be always the same.

For discovery model we think both options are feasible but option2 is simpler from our perspective. From modelling point of view it also means no discovery phase is necessary because the handshake is also link establishment procedure.

	Lenovo&MM
	Option1
	As SID mentioned, we need to pursue the common solution for both UE-to-Network relay and UE-to-UE relay.

	Futurewei
	Option 1
	It is desirable, as noted in the SID, that same functionalities can be shared by both UE-to-Network and UE-to-UE relay. We don’t see much benefit to deviate this principle for relay node discovery.

	Interdigital
	Option 1 
	From SID perspective, option 1 is preferable.  There seems no need to have a different procedure for a remote UE connecting to a relay (whether UE to NW or UE to UE relay).

	MediaTek
	No preferred option
	 The discussion is on PC5-S signalling and it would be better to wait for the discussion concluded from SA2 side. 

	CATT
	Option1
	We prefer to use the same solution for U2U and U2N relay.

	Xiaomi
	Option 1
	

	Huawei
	Option1
	Our understanding is this should be decided by SA2, and the AS impact from both options is the same from our point of view. 

	Nokia
	Option 1
	RAN2 should follow SA2 guidance

	ZTE
	Option 1
	We think it is better to use a unified discovery models for UE-to-NW relay and UE-to-UE relay.

	Apple
	Option 1 (with comments)
	I assume he question is about from RAN2 perspective, whether Discovery message/model used for U2N relay can be reused for UE to UE relay, we think this is Yes, as Option 1 is applicable. SA2 can decide whether PC5-S message can also be used for discovery purpose.

	Spreadtrum
	See comments
	SA2 has studied both D2D-like discovery solution and V2X-like discovery solution for U2U relay. We think SA2 should decide which solution should be chosen in the end. But no matter which solution SA2 choose, the solution should be unified for U2N and U2U scenarios.

	Intel
	Option 1
	In our understanding, the fundamental question is whether (for U2U discovery), dedicated discovery messages (as in model A/B discovery) are utilized (ostensibly similar to U2N case) or whether we assume some type of ‘implicit’ discovery based on Direct Communication Request/Response messages. Then, given that we have the guidance in SI for using the same relaying solution for U2N and U2U, we think it is natural to extend the same principle to the case of discovery as well.

	Fujitsu
	Option2
	We believe that for U2U, it does not need to have discovery phase, and the link between UEs can be always established by PC5-S.

	ETRI
	Option 1
	


As indicated in [5] eventually it should be up SA2 to make final decision which discovery model is adopted for either U2N relay or U2U relay. So regardless which option RAN2 assume for further study RAN2 should check SA2 opinion for final decision, hence a LS to SA2 for confirmation seems necessary.

Question3: Do you agree RAN2 send a LS to SA2 for confirmation of RAN2’s assumption on discovery model?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Yes with comment
	We should emphasize in the LS that both Option 1 and Option 2 are feasible from a RAN2 point of view and that is up to SA2 to make the final decision.

	Qualcomm
	Yes but
	We are still not sure why a U2U discovery option still being discussed in SA2 (i.e. option 2) needs to be discussed in RAN2. 

	OPPO
	Yes
	RAN2 can proceed our study based on assumption we made while waiting for SA2’s confirmation.

	Lenovo&MM
	Yes
	The content of discovery message for the U2N relay and U2U relay is different if discovery model is adopted for both U2N relay and U2U relay. So, it is better to inform SA2.

	Futurewei
	Yes
	It’d be worth also citing SID’s note – “NOTE 2: It is assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution”.

	Interdigital
	Yes
	SA2 is currently studying both options, and so they should be aware of RAN2 preference.

	MediaTek
	No
	We think that RAN2 should wait for the discussion concluded from SA2 side. The discovery issue should be subject to SA2 

	CATT
	Yes
	

	Xiaomi
	No
	I don’t understand the intention of the LS. Seems there is no misalignment between RAN2 and SA2.

	Huawei
	No strong view
	

	Nokia
	Yes
	LS to SA2 is fine from our side, however it’s up to SA2 to make a decision and RAN2 should follow SA2 decision.

	ZTE
	Yes
	

	Apple
	Yes
	

	Spreadtrum
	No
	Same view as MediaTek

	Intel
	No strong view
	We are not sure if any RAN2 assumptions on discovery model needs to be confirmed with SA2, given that they are expected to make the final decision, but based on any progress made in the meeting, we are ok to send an LS.

	Fujitsu
	Yes
	RAN2 should send an LS to SA2 for confirmation whether discovery model is necessary for U2U.

	ETRI
	Yes
	


2.2 Protocol stacks for discovery

In [1] SID puts it explicitly that “Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2]”. From relevant contributions [3]~[8],[11]~[13],[15] and [18] no company propose to introduce new physical channel like LTE does to transmit discovery message in NR relay operation. So it could be easily conclude that physical layer channel of sidelink communication can be reused for transmission of discovery message. Then from SLRB point of view, it is possible either discovery message is carried on SL SRB or SL DRB. Contribution [4][6][8][13] propose to take discovery message similar to PC5-S signalling and hence SL SRB is preferred while contribution [5] proposes to rely on user plane protocol stack i.e. SL DRB is preferred. One issue raised by [5] is that no size limitation is necessary like LTE does because no new physical channel is introduced. But considering existing SL SRB carrying PC5-S also support RLC UM mode for both broadcast and unicast, it seems size limitation is not a key issue to differentiate between SL DRB and SL SRB.

Question 4: which protocol stack do you prefer to transmit discovery message?

Option1: control plane protocol stack (PC5-S/PDCP/RLC/MAC/PHY) i.e. discovery message is taken as PC5-S signalling and carried on SL SRB

Option2: user plane protocol stack (data flow/SDAP/PDCP/RLC/MAC/PHY) i.e. discovery message is taken as a upper layer data flow

Option3: others (please elaborate detail protocol stack and why)

	Company
	Options
	Other comment

	Ericsson(Min)
	Option 1
	The existing NR Rel-16 link establishment messages are already supported. It is sufficient to introduce a small extension of the message for relay discovery/link establishment.

	Qualcomm
	Slightly prefer Option 1, but with comments
	Both Option 1 and Option 2 are fine with us. We slightly prefer Option1 because it requires smaller spec impacts:

1. Protocol stack can reuse the one specified for SL SRB0 in NR rel-16 V2X

2. Discovery message should not be multiplexed with other communication MAC PDU. Then, if we agree option 2, some restriction is needed to be specified on MAC PDU multiplexing 

However, we think it may be rushed to say it is a SL SRB. It is clearly different from existing DRB or any SRBs over PC5. And in LTE, it is carried in a special RB. So, we think it needs to further discuss whether it is SL SRB or a new RB.  

	OPPO
	Option1
	Discovery message is control message in upper layer from AS layer point of view. So following existing model i.e. to carry it over SL SRB is natural choice. We don’t think message size is an issue because SL SRB can already support either RLC UM or AM mode. 
As for multiplexing in MAC layer we don’t see much difference between SL SRB and SL DRB since this is very first message/data to transmit or receive ahead of any other signalling or data between remote UE and relay UE i.e. there is no chance to multiplex with any other signalling or data towards same destination.

	Lenovo&MM
	Option 1
	Discovery message as PC5-S is generated by upper layer. So, it is natural to reuse the protocol stack for PC5-S.

	Futurewei
	Option 1
	It leverages Rel-16 works better.

	MediaTek
	Option 1
	

	CATT
	Option1
	

	Xiaomi
	Option1
	

	Huawei
	Option 1
	It is no doubt that discovery message is a PC5-S message, so following PC5-S protocol stack is a straightforward way. 

	Nokia
	Option 1
	

	ZTE
	Option 1
	During R16 sidelink, discovery message is taken as PC5-S signalling and carried on SL SRB, this solution can be reused.

	Apple
	Option 1
	Discovery message belongs to upper layer control signaling, similar to PC5-S

	Spreadtrum
	Option 1
	We think all the messages used for Relay discovery have been defined by SA2, it is reasonable to take them as PC5-S signaling and carried on SL SRB.

	Intel 
	Option 1
	We think that both Option 1 and Option 2 can work. In our view, it makes more sense to consider discovery related signalling as control signalling. Moreover, we think that multiplexing could still be a valid issue to consider since a relay UE can still be transmitting periodic discovery related messages even when it is connected to a remote UE. So, we also slightly prefer option 1.

	Fujitsu
	Option1
	Using PC5-S can minimize RAN2 specification impact, by simply introducing a new LCID.

	ETRI
	Option 1
	


2.3 Visibility of discovery signalling in AS layers

The content of the discovery message will be defined in SA2 i.e. it is transparent from AS layer, but still it could be helpful to differentiate them from other SLRB. As contribution [3][7][15] point out if AS layer want to treat discovery message differently in terms of either SL prioritization among logical channels or SL/UL prioritization then discovery message should be visible in AS layer. From RX UE point of view, if it can’t filter out discovery message properly it will receive and decode them blindly [4][7][11]. Another potential issue is that UE may need measure discovery message for relay (re)selection and hence UE need some way to find out discovery message to do proper measurement [15].

There are few solutions to differentiate discovery message in AS layer. Contribution [3] proposes one alternative is to add one new SDU type in PDCP layer. Another proposal from same [3] is to introduce new LCID in MAC layer. More contributions propose to have discovery specific source and/or destination identity [7][11]. Contribution [4] propose to add service code at MAC header for filtering purpose. Or physical layer solution is proposed in [7] and [18]. So it looks like at this stage it is difficult to converge company’s view. But it seems also either MAC layer and/or physical layer are preferred by majority companies.

Question5: Do you agree that solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	No
	If using NR Rel-16 link establishment procedure, the differentiation is already in place. Therefore, no additional spec efforts are needed for this.

	Qualcomm
	Yes
	We can see at least 3 benefits:

1. It is helpful to separate the radio resources management for discovery and other communication traffic
2. RX UE power saving because it can perform filtering out interested discovery message in lower layer 
3. During Relay (re)selection, remote UE needs to perform relay RSRP measurement which only includes discovery message.

	OPPO
	Yes
	From TX UE point of view:

And it may impact UL/SL prioritization if different priority deems necessary. In case resource pool for discovery is mixed then LCP procedure could be also impacted
From RX UE point of view:

To filter out discovery message and measure only discovery message seems beneficial for RX UE.

	Lenovo&MM
	Yes
	UE needs to differentiate the discovery message from other data.

How to differentiate the discovery needs to consider the power consumption and signalling overhead.

	Futurewei
	Leave it to SA2
	It is up to SA2 if discovery messages should be handled differently (have higher priority) than other PC5-S messages.
We don’t need to decide on AS differentiation until more details on discovery messages emerge, e.g., if discovery message would have specific source and/or destination identities.

	Interdigital
	Yes
	In legacy LTE, relay selection was based on SL RSRP of the discovery message.  We think this principle should be adopted, at least as a baseline, and therefore there is some need for the AS layer to be able to distinguish discovery message.

	MediaTek
	Yes
	

	CATT
	Yes
	Agree with Qualcomm

	Xiaomi
	Yes
	We agree the discovery message should be visible to AS. But we think discovery message can be multiplexed with other signalling. R16 Sidelink UE is able to measure sidelink channel to different source UEs by source/target id, which is not related whether discovery message is multiplexed with other signalling.

	Huawei
	Yes
	We assume that remote UE will perform relay (re)selection based on the SL RSRP of discovery message, the AS layer needs to filter the discovery messages out. So this is irrelevant to the decision on discovery model in section 2.1.

And it is not clear how to perform relay (re)selection if the discovery message is invisible to AS. 

	Nokia
	Yes
	There should be a mechanism to differentiate discovery message from other PC5-S signalling traffic, i..e UE should be capable to just filter out discovery message from other sidelink traffic.

	ZTE
	Yes
	We think the discovery message may need different radio resources management with other traffic, so the AS needs to differentiate discovery message from existing SL signalling or traffic.

	Apple
	Yes
	At least from RX UE perspective, AS layer need be able to identify which messages are SL DIUSCOVEY messages so it can conduct proper SL-RSRP measurements and L3-filtering.  

	Spreadtrum
	Yes
	Since there is no dedicated physical channel for relay discovery in NR, discovery messages may use the existing NR sidelink PSCCH/PSSCH channels, so we think it needs to differentiate discovery message in AS layer from existing SL signalling or traffic.

	Intel
	Yes with comment
	While we do think some differentiation in the AS layer might be needed for discovery related signalling, it needs further discussion once we agree on the protocol stack and other fundamental details of the discovery procedure

	Fujitsu
	Yes with comments
	It seems to have benefits to differentiate discovery message in AS layer. But it may impact RAN2 specification. In SI, we can investigate how much benefits obtain by differentiating this message in AS layer.

	ETRI
	Yes
	We agree to introduce AS level discovery message. Relay UE (re)selection can be performed by SL RSRP of discovery message, similar to LTE mechanism.


Question6: In case answer is “yes” to Q5, which protocol layer need introduce corresponding solution?

Option1: PDCP layer

Option2: MAC layer

Option3: PHY layer
Option4: Separate resource pool for discovery message
	Company
	Options
	Other comment

	Qualcomm
	Option 1 or Option 2. Prefer Option 2
	We show some preference on Option 2 (a new LCID) because it might help to separate the radio resources management for discovery and other communication traffic

Option 3 is infeasible in this release because it has RAN1 impacts.

	OPPO
	Option2 and option3 with comment
	Assuming resource pool for discovery message is mixed with other sidelink message or traffic then we need solution in both MAC and PHY layer to treat it differently. If discovery is transmit/received in separate resource pool, then resource pool itself implicitly achieve same purpose.

	Lenovo&MM
	Option4
	If separate resource pool for discovery message is agreed, the resource pool can be used to differentiate it. And, all PHY, MAC and PDCP will not impact.

	Futurewei
	Postpone
	As the relevant objective in SID is “Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying”, we are hesitant to discuss this level of AS details before high level agreement/understanding is reached (in SA2) on discovery model and messages.

	Interdigital
	Option 2 and 3
	Option 2 and 3 are needed for measuring RSRP of discovery transmissions.  

	MediaTek
	New option: both PHY and MAC
	Packet filtering for discovery message Should follow the same principle as Rel-16 NR V2X i.e. the packet filtering is done at both PHY and MAC 

	CATT
	Option 1 and option 3
	Discovery message can be mapped to a new SL SRB (e.g. SL SRB4). Option 3 is implicitly differentiate discovery message via different resource pool.

	Xiaomi
	Option 2
	New SL SRB can be used to carry discovery message.

	Huawei
	Option4
	As we comment in Q5, one big reason to differentiate discovery message is because PHY layer needs to perform SL-RSRP measurement towards discovery messages, then it would be more efficient that the filtering can be done in PHY layer directly. A dedicated resource pool seems to be a clear/simple solution. 

	Nokia
	Option 4 preferred 

(option 2 & 3 acceptable)
	Our preferred option is to discuss a separate resource pool for discovery message (which as we admit does have RAN1 impact). However, we admit that at this point in time it’s too early for this discussion to make a final conclusion (SA2 decision on discovery model/message needed).

	ZTE
	Option 4
	Agree with Lenovo&MM

	Apple
	Option 1 and Option 2
	For PDCP layer solutions: 

· PDCP-SDU type

· New Sidelink LCID/SRB

MAC layer solutions: 

· New L2 Dst Address

· New Resource Pool
RAN2 can down-select solution in the WI phase

	Spreadtrum
	Option 2
	A new LCID is required.

	Intel
	Option 1, 2
	We think it is too soon to discuss such details at this time. We propose to wait for further progress in SA2, but in the meantime Option 1 and 2 can both be considered.

Regarding the need for a dedicated resource pool, we think that defining dedicated resource pools for carrying discovery related signalling would require RAN1 work as well and does not seem feasible.

	Fujitsu
	Option2
	We can introduce a new LCID as we mentioned in Q4.

	ETRI
	Option 2 and option 3

Option 4 (need to discuss)
	Basically, MAC and PHY signalling is preferable and Option 4 is also acceptable.


2.4 Resource pool for discovery

One relevant issue is whether a separate resource pool from communication is necessary. In case resource pool is not mixed then the prioritization between discovery and communication is naturally resolved. Contribution [3] point out other benefits like discovery could have different power control scheme and allow unlicensed bands and licensed bands (i.e. “operator managed” and “non-operator managed”. Another issue is that in model A it is likely that discovery message is transmitted periodically and the period of radio resource is most likely different from sidelink communication [8]. Sharing resource pool between discovery and communication may help to improve spectrum efficiency [7] but it also brings more technical issues. Contribution [3][4][6][8][19] support to have separate resource pool. Contribution [12][17] ask RAN2 to discuss this issue. Contribution [4] point out both TX and RX resource pool should be separated. 

Question7: Do you agree that a separate resource pool is necessary for discovery message from communication?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	No
	For reusing NR Rel-16 link establishment procedure perspective, a common resource pool is enough. Since link establishment and communication take place in different time.

	Qualcomm
	Yes
	For the concern on spectrum efficiency, we think discovery message can be sent with a long periodicity to reduce utilization of spectrum.

	OPPO
	Yes
	We share QC’s view

	Lenovo&MM
	Yes
	It is beneficial for power saving. As usual, UE only needs to monitor the discovery message based on the event, such as relay reselection, rather than ‘always’. If the common resource pool for discovery and communication is configured, UE is expected to always monitor the resource pool for discovery. Therefore, if the separate resource pool for discovery message can be configured, it can save the power.

In addition, the separate resource pool for discovery can be configured to differentiate the discovery message in AS layer.

	Futurewei
	Postpone
	As the relevant objective in SID is “Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying”, we are hesitant to discuss this level of AS details before high level agreement/understanding is reached (in SA2) on discovery model and messages.

	Interdigital
	No
	Separate resource pool will result in unnecessary resource fragmentation (discovery resources cannot be reused for data transmission when there is little/no discovery traffic expected).   This seems unnecessary when there are other simple methods to differentiate discovery from data.

We don’t see any clear benefit of separate resource pool from power savings, since a remote UE will only monitor for discovery messages when it is looking for a relay and once one is found, will have to monitor for data as well.

	MediaTek
	Yes
	

	CATT
	Yes
	

	Xiaomi
	No
	Spectrum efficiency is low if a separate resource pool is introduced for discovery message, since gNB is not able to know whether there is relay/remote UE in coverage.
Furthermore, long periodicity of discovery message transmission may delay the discovery procedure. If we follow LTE design, remote is only allowed to trigger discovery procedure when the Uu rsrp is lower than a threshold, which indicates coverage edge. It is important for remote UE to discover relay early. Otherwise RLF may happen.

	Huawei
	Yes
	See comments in Q6.

	Nokia
	Yes
	Same as Q6: In order to reduce resource waste, the size of the separate resource pool should be configured by considering the load of the discover messages in a local area.



	ZTE
	Yes
	We think a separate resource pool is necessary for discovery message from communication due to the following two reasons:1) The discovery message may need different power control mechanism; 2) the discovery message may have fix transmission period, and the UE may need monitor the discovery message all the times,  using a separate resource pool for discovery message can help reduce monitoring time duration for the UE to save power.

	Apple
	No
	The question is about whether this is necessary, we think each solution has pros and cons. For example, resource pool will create some inefficiency and potentially waste resource, as indicated by other companies. In SI, we can keep solutions available on the table,but the exact solution can be decided in WI stage.

	Spreadtrum
	Yes
	Agree with QC.

	Intel
	No
	While there may be some benefit of using a dedicated resource pool for carrying discovery related messaging, we think we should consider the signalling overhead and resource fragmentation as well. In our view, the kind of periodic transmissions for discovery characteristic of discovery models A/B can be easily handled by the Rel-16 SL design and does not warrant the need for a dedicated resource pool. In addition, as mentioned before, we also need to consider the cross WG impact of having to define new resource pools as well.

	Fujitsu
	No
	We don’t see the benefits to have a separate resource pool. We believe that by setting the highest priority for PC5-S, MAC entity can ensure its QoS and high system efficiency.

	ETRI
	Yes
	


Question7a: if answer to Q7 is yes, which resource pool should be separated, TX, RX or both?

	Company
	Position
	Other comment

	Qualcomm
	Both
	It is same as LTE, i.e. separate TX and RX discovery pool

	OPPO
	Both
	

	Lenovo&MM
	Both
	

	Futurewei
	Postpone
	As the relevant objective in SID is “Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying”, we are hesitant to discuss this level of AS details before high level agreement/understanding is reached (in SA2) on discovery model and messages.

	MediaTek
	both
	We prefer to have separate TX resource pool and Rx resource pool for discovery. This allows NW to configure Tx and Rx resource pool for discovery differently. 

A UE needs not monitor both TX and Rx resource pool for discovery at the same time, but just monitor either TX resource pool or Rx resource pool for discovery according to the discovery model (A/B) and whether it is a remote UE or a relay UE.

	CATT
	Both
	

	Huawei
	Both
	

	Nokia
	Both
	

	ZTE
	Both
	

	Spreadtrum
	Both
	


2.5 Conditions for discovery of U2N relay

Relay UE should be at least in coverage i.e. either in IDLE/INACTIVE state or CONNECTED state otherwise it can’t act as relay. From listed contributions no company differentiate between IDLE and INACTIVE state. So these two RRC states are discussed together. For relay UE in IDLE/INACTIVE state relay UE need measure Uu signalling quality i.e. RSRP to check whether it can be act as a relay UE. And it seems LTE principle is popular among contributions [8][15] i.e. two threshold approach. In order to transmit discovery message network need configure relay UE with proper parameters including communication configuration [5][8][22].

Question8: For U2N relay, do you agree that relay UE is allowed to transmit/receive discovery message when it is in coverage and relevant control parameters including Uu signal quality thresholds and communication configuration are provided by network?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Yes
	RAN2 should aim to use LTE Rel-13 relay selection and reselection mechanism as a baseline. This can minimize RAN2 efforts.

	Qualcomm
	Yes
	We prefer to follow LTE approach

	OPPO
	Yes
	We can follow LTE principle

	Lenovo&MM
	Yes
	Legacy mechanism for LTE relay can be reused.

	Futurewei
	Yes with the intention, some comments on the wording
	The intention seems reasonable, but the wording looks more targeted at UE in RRC_IDLE/INACTIVE states.

Replacing “including” with “e.g.” may be more suitable at this stage of study, especially for UE in RRC_CONNECTED state.

	Interdigital
	Yes, for Uu signal quality, but not sure about communication configuration 
	Agree with Futurewei, that the wording does not reflect the RRC_CONNECTED case.  In LTE, a relay UE in RRC_CONNECTED uses the thresholds do decide whether to request the resources, so the final decision of whether to transmit discovery is upto the NW (not the UE).
Also, the “communication configuration” seems to assume separate pool as that was the case in LTE.  But for NR, it may not apply. 

[OPPO]: The intention of this question is to check in general whether some assistant information from network is needed for relay UE in all RRC state. I am fine to change “including” to be “e.g.” to make it more general.
And both mixed or separate resource pool are covered in the context of “communication configuration” which is a general description. 

	MediaTek
	Yes
	

	CATT
	Yes
	Follow LTE approach

	Xiaomi
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes
	LTE solution shall be the baseline, but some enhancement shall not be excluded.

	Apple
	Yes
	

	Spreadtrum
	Yes
	We prefer to reuse LTE solution

	Intel
	Yes
	Agree with other companies that we can use LTE design as baseline.

	Fujitsu
	Yes
	We prefer to follow LTE mechanism.

	ETRI
	Yes with comments
	In addition to LTE approach, we think area-specific parameters are need for radio shadow areas.


For relay UE in IDLE/INACTIVE state, more specifically LTE principle can be reused i.e. one lower threshold and one upper threshold to allow relay UE to transmit discovery message. Lower threshold is to guarantee that relay UE can have stable connection with network. And upper threshold is also needed because otherwise relay UE could be very close to network which may make it difficult for relay UE to connect with remote UE which supposes to be at cell edge or out of coverage.

Question9: For U2N relay, do you agree that LTE principle i.e. one lower threshold and one upper threshold can be reused to allow relay UE in IDLE/INACTIVE state to transmit/receive discovery message?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Yes
	See comments in Q8

	Qualcomm
	Yes
	We think LTE approach is sufficient

	OPPO
	Yes
	

	Lenovo&MM
	Yes
	Legacy mechanism can be reused. The two thresholds can be set as ‘optional’.

	Futurewei
	Yes
	But other criterions don’t have to be ruled out at this stage of study.

	Interdigital
	Yes, but
	Other rules/criteria should be further studied.

	MediaTek
	Yes
	LTE principle can be taken as the baseline. 

	CATT
	Yes with comment
	It is highly recommended to discuss by scenario: 

-For power efficiency improvement, upper threshold may not needed; 

-For coverage enhancement, both thresholds are needed.

	Xiaomi
	Yes
	LTE design can be baseline

	Huawei
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes
	LTE solution shall be the baseline, but some enhancement shall not be excluded.

	Apple
	Yes
	

	Spreadtrum
	Yes
	We prefer to reuse LTE solution

	Intel
	Yes
	Same comment as Q8

	Fujitsu
	Yes
	

	ETRI
	Yes
	


For relay UE in CONNECTED state no extra condition is needed apart from proper configuration of radio resource for discovery channel in LTE. Similar principle is rather straight forward [8]. 

Question10: For U2N relay, do you agree that no extra condition is required apart from sidelink communication configuration for discovery message for relay UE in CONNECTED state?

	Company
	Yes/No
	Other comment

	Ericsson (Min)
	Yes 
	Our understanding is that after discovery, the relay UE in CONNECTED will just use the legacy Rel-16 behaviour to establish the relay path.

	Qualcomm
	Yes

(We assume “in CONNECTED state” is missing in question)
	It is aligned to section 5.10.10.2 and 5.10.10.3 of current 36.331.

	OPPO
	Yes
	

	Lenovo&MM
	No
	The NR V2X features e.g use of three cast types, HARQ feedback based retransmissions, MCR etc could be considered.

	Futurewei
	Not clear about the question
	Extra condition for a) transmit/receive discovery message or b) for relaying operation?

If it is a), why would this be different between UE in Idle/Inactive states and UE in Connectd state?

If it is b), there’d be more configuration needed for the relay node (after discovery procedure concludes)
[OPPO]: the intention is for a)

The relay UE in IDLE/ACTIVE state need some assistant information like threshold to decide by relay UE itself whether to transmit/receive discovery message. For relay UE in CONNECTED it is totally up to network.

	Interdigital
	No
	We agree that “the NW should decide – e.g. using dedicated signaling” whether an RRC_CONNECTED relay UE can transmit discovery message.  And then details of the configuration can be decided later in the SI or the WI.
Although we agree with legacy LTE, we are not sure stage 3 details can apply exactly. 
[OPPO]: As I response to your answer to Q8 communication configuration doesn’t hint separate resource pool. If you fine with this explanation, I guess your answer actually is “yes”, right?

	MediaTek
	Yes
	

	CATT
	Yes
	

	Xiaomi
	Yes
	I understand the expected behaviour is that relay UE is configured explicitly by gNB whether it’s allowed to transmit discovery message.

	Huawei
	Yes
	The question seems not clear to us. 

But we guess the point is that if UE is in RRC_CONNECTED, when to be a relay UE is controlled by network, i.e. providing dedicated relay UE resource configuration, and the UE will not consider the thresholds. If this is the case, our answer is yes.

Our revision of question would be:

For U2N relay, do you agree that the condition to transmit/receive discovery message includes sidelink communication configuration for discovery message, but not include thresholds for relay UE in CONNECTED state?

	Nokia
	No
	We also must admit that the question is not totally clear to us. The legacy LTE solution for communication configuration for discovery message should only be considered as a baseline. Only the NW should decide if and under what conditions a UE can act as relay, i.e. based on actual network load

	ZTE
	No
	Although We think LTE solution shall be the baseline, but we do not exclude some possible enhancement right now. It is too early to make decision now.

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	Intel
	No
	We think it is too soon to rule out any additional criteria that might be needed for RRC_CONNECTED.

	Fujitsu
	Yes
	We prefer to follow LTE mechanism.

	ETRI
	Yes
	


For remote UE, out of coverage case should be covered. Some companies also propose to confirm that remote UE in coverage should be covered for discovery [5][8][9][11][13][22]. If only out of coverage remote UE is covered, then remote UE at cell edge can’t benefit from relay scheme. In addition for both L2 and L3 U2N relay service continuity is very important. So likely switch between direct Uu connection and indirect Uu connection via relay should be supported. And such switch should happened when remote UE is still in coverage of network otherwise Uu connection is either lost or can’t be established properly.

Question11: for U2N relay, do you agree that remote UE in coverage of network should be considered for discovery?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Maybe
	Allow the UE in coverage to trigger discovery is to make sure the UE to not being disconnected. At the same time, whenever the UE has connection to Uu (e.g., RLF is not triggered), the UE shall always only use Uu. This also mean that the gNB is in control of which path the remote UE should use (i.e., direct path or relay path). Therefore, is also the gNB to configure the remote UE to transmit or receive discovery messages.

	Qualcomm
	Yes
	We prefer to follow the same way of LTE. It is allowed in LTE Prose relay

	OPPO
	Yes
	

	Lenovo&MM
	Yes
	In the LTE, the remote UE located in the cell edge is also allowed to select a relay for connection. The legacy mechanism can be reused.

	Futurewei
	Yes
	but its discovery procedure doesn’t have to be different from UE out of coverage. We should focus on a discovery procedure common to in-coverage and out-of-coverage scenarios.

	Interdigital
	Yes
	In the email discussion [603], all companies want to consider remote UE in coverage, and so discovery is needed also in this case.

	MediaTek
	Yes
	

	CATT
	Yes
	For coverage enhancement, UE should perform discovery to find the relay UE before path switch from Uu link to relay link.

For power efficiency improvement, the remote UE can connect to gNB via relay link without consideration on its Uu link quality.

	Xiaomi
	Yes
	It’s reasonable to consider in coverage remote UE. otherwise, remote UE has to lose coverage to trigger discovery, which results in interruption.

	Huawei
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes
	We can follow LTE solution

	Apple
	Yes
	

	Spreadtrum
	Yes
	We think remote UE in coverage should be covered for discovery. In this case, although the remote UE is in coverage, but at the edge of the cell.

	Intel
	Yes
	We think that we should strive on having a common procedure for remote UE regardless of the coverage state

	Fujitsu
	Yes
	It may ensure the seamless service.

	ETRI
	Yes
	


If the answer to question 11 is yes, then following two cases can be discussed separately i.e. UE in IDLE/INACTIVE state and CONNECTED state. For UE in IDLE/INACTIVE state similar to relay UE, signalling quality of Uu interface i.e. RSRP is needed to check whether remote UE is at cell edge or not. And also similar to relay UE relevant threshold should be provided by network enable transmission/reception of discovery message [5][6][8][15][22].

Question12: for U2N relay, do you agree that remote UE in IDLE/INACTIVE state is allowed to transmit/receive discovery message when RSRP of Uu interface is lower than one configured threshold by network?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Yes
	RAN2 should aim to use LTE Rel-13 relay selection and reselection mechanism as a baseline. This can minimize RAN2 efforts.

	Qualcomm
	Yes
	We prefer to reuse same mechanism in LTE Prose relay

	OPPO
	Yes
	

	Lenovo&MM
	Yes
	

	Futurewei
	Yes
	

	Interdigital
	Yes
	

	MediaTek
	Yes
	

	CATT
	Yes with comment
	There are two motivations to perform the U2N relay discovery:1) coverage enhancement; 2) power efficiency.

For the motivation of coverage enhancement, this solution is feasible.

For the motivation of power efficiency, the relay discovery does not impacted by the RSRP of Uu

	Xiaomi
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes
	

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	Intel
	Yes
	

	Fujitsu
	Yes
	We prefer to follow LTE mechanism.

	ETRI
	Yes
	


For remote UE in CONNECTED state, the purpose for remote UE to find a relay UE is to switch from direct Uu connection to indirect Uu connection. Such kind of action should be always up to the serving gNB. Detail can be discussed further when discussing service continuity issue.

Question13: for U2N relay, do you agree when and how remote UE in CONNECTED state to transmit/receive discovery is up to serving gNB 
and detail is FFS?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Yes
	We think the gNB for the case where the remote UE is in coverage should be always in control. Therefore, is also the gNB to configure the remote UE to transmit or receive discovery messages.

	Qualcomm
	No
	We prefer to reuse same mechanism in LTE Prose relay. In existing 36.331, remote UE in CONNECTED state still needs to check Uu link quality:

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

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.

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

	OPPO
	Yes
	For both L2 or L3 solution remote UE will either keep direct Uu connection or indirect Uu connection i.e. via relay UE. In case there is direct Uu connection gNB should control when and how to transmit/receive discovery message. And it doesn’t contradict with LTE principle because such threshold for triggering relay selection can be configured by serving gNB also.

	Lenovo&MM
	Yes
	The explicit signaling message or condition can be transmitted to trigger to transmit/receive discovery.

	Futurewei
	Partically Yes
	We understand and are fine with the “when” part. What’d be the “how” part? We still prefer common discovery procedure for UE both in coverage an out-of-coverage.

	Interdigital
	Partially
	We agree with the statement, as it is aligned with LTE, except that thresholds are also considered in the decision to request discovery resources.  As for the motivation, service continuity seems more related to when the UE should switch the path, and not to when relay discovery should occur.  

	MediaTek
	Yes
	

	CATT
	No
	For coverage extension, follow LTE approach.

For power efficiency improvement, when the relay UE can transmit/receive discovery message is up to UE implementation.

	Xiaomi
	Yes
	We think both explicit indication and condition based trigger could be used. It’s up to gNB implementation to use which one or together.

	Huawei
	Yes
	

	Nokia
	Yes
	Agree with Ericsson’s view and argumentation.

	ZTE
	Yes
	If the remote UE is in CONNECTED state, it is under the control of the serving cell. So we think it is natural that the serving cell can decide whether transmitting/receiving discover message. 

	Apple
	No
	The serving gNB may not support Sidelink, we think the question is ill-formulated? Do we assume serving gNB is SL-capable?

	Spreadtrum
	Yes
	For remote UE in CONNECTED state, the transmission/reception of discovery message should be controlled by the NW.

	Intel
	Yes
	Agree with OPPO’s view

	Fujitsu
	Yes
	If RRC-Connected, remote UE should be fully controlled by gNB.

	ETRI
	Yes
	


For remote UE out of coverage no condition on RSRP of Uu interface is needed i.e. it can always transmit/receive discovery message based on pre-configuration [8][22].

Question14: for U2N relay, do you agree that remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Yes
	

	Qualcomm
	Yes
	This is aligned with current 36.331

	OPPO
	YES
	

	Lenovo&MM
	Yes for initial relay selection. 

No for relay reselection
	For initial relay selection, the remote UE has not connection with gNB. So, the remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration.
For relay re-selection, the OOC remote UE has end-to-end connection with gNB. So, the OOC remote UE is not needed always to transmit/receive the discovery message. For example, if the channel quality of both the PC5 interface and Uu interface is good, it seems unnecessary to always to monitor/receive the discovery message. 
[OPPO]: well the question itself is checking whether remote UE is allowed to do so but not necessary have to do so. So for reselection case, I agree UE will not do it unless it is triggered to do it. But once it is triggered there is no other condition is required. 

	Futurewei
	Yes
	I have some sympathy with Lenovo&MM’s observation, which may be considered in later stage of the study/work item.

	Interdigital
	Yes
	We prefer to keep this aligned with LTE, and we can further discuss whether enhancements are needed during the SI/WI.

	MediaTek
	Yes
	

	CATT
	Yes
	

	Xiaomi
	Yes
	

	Huawei
	Yes
	We kind of have similar view as Lenovo&MM, it is meaningful to discuss this for initial access. And after remote UE has connection with gNB, there is no need to emphasis “OOC” or “IC”.

	Nokia
	Yes
	

	ZTE
	Yes
	LTE solution can be taken as baseline

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	Intel
	Yes
	

	Fujitsu
	Yes
	

	ETRI
	Yes
	


2.6 Authorisation related aspects

In contribution [22] it is point out for both L2 and L3 relay solution authorization information for relay UE is provided by 5GC to gNB. In addition for L2 relay solution authorization information for remote UE is also needed over NG interface. It means authorization has limited RAN3 impact but no RAN2 impact which is also confirmed by contribution [11][19][21]. Contribution [20] discuss a case authentication/authorization of remote UE is done via indirect Uu connection. But again in this case it seems there is no explicit RAN impact is foreseen. Considering there is no RAN3 work will be done in study phase it seems further detail work can be left in work item phase.

Question15: Do you agree that authorization of both relay UE and remote UE has no RAN2 impact?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Yes
	

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	Lenovo&MM
	Maybe (but bit early to conclude this)
	Authorization should be discussed by SA2 and RAN3. Also, we agree with the moderator that details can be discussed in work item.

	Futurewei
	Yes
	

	Interdigital
	Yes
	

	MediaTek
	Yes
	

	CATT
	Yes
	

	Xiaomi
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	

	ZTE
	Yes
	

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	Intel
	Yes
	

	Fujitsu
	Yes
	

	ETRI
	Yes
	


Question16: Do you agree that limited impact on RAN3 can be left for normative work item phase?

	Company
	Yes/No
	Other comment

	Ericsson(Min)
	Yes
	In principle we agree, but it would be also good to send an LS to RAN3 so they can reply to RAN2 when their normative work is done.

	Qualcomm
	Yes
	

	OPPO
	Yes
	We are fine to send a LS to RAN3

	Lenovo&MM
	Yes
	

	Futurewei
	Yes
	

	Interdigital
	Yes
	

	MediaTek
	Yes
	

	CATT
	Yes
	We propose to send LS to RAN3 to consider the impact to RAN for L2/L3 UE-to-NW relay authorization procedure.

	Xiaomi
	Yes
	

	Huawei
	Yes
	

	Nokia
	Yes
	Fine to send LS to RAN3

	ZTE
	Yes
	It is also fine for us to send a LSto RAN3.

	Apple
	Yes
	

	Spreadtrum
	Yes
	

	Intel
	Yes
	

	Fujitsu
	Yes
	

	ETRI
	Yes
	


2.7 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

	Qualcomm
	Prioritization between discovery TX, PC5-S/PC5-RRC TX and communication TX
	Rapporteur: since QC prefer a separate TX/RX resource, then can you clarify why such prioritization is needed?
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