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1. Introduction

During RAN2#91Bis, it was agreed to have an email discussion on UE-to-Network Relay:
	[91bis#27][LTE/eD2D] UE-to NW relays (Qualcomm)

-
Discuss whether other PS discovery services can also use the discovery pool for UE-to-Network Relay and whether there is a differentiation for discovery resource pool used by ProSe UE-to-Network Relay and in-coverage remote UE

-
Confirm that: communication resource pool for ProSe UE-to-Network remote UE is the same as the pool for other PS ProSe communication [CB for relay UE based on agreement on whether the relay UE can be in idle mode].

-
Whether the UE may select the UE-to-Network Relay which has the best link quality on PC5 and satisfies higher layer criteria

-
Intended outcome: Email discussion report to next meeting.


2. Discussion
2.1 Discovery resources
With respect to the open issue of discovery resource pool for ProSe UE-to-Network Relay and other PS discovery there are two views expressed by companies. 
View 1: Some companies think that it is better to have separate discovery resource pool for Relay operation than PS discovery because if they use same pool then it will lead to more collision, which will affect PC5 signal strength measurement for relay selection and reselection.
View 2: Some companies think that Discovery pool for relay operation and other PS should be same, as it will lead to simpler specification. Collisions due to other PS discovery is related to resource pool dimensioning which can be handled by proper configuration (providing enough resources). It should be noted that it is already agreed that filtering is applied on the PC5 measurement of decoded ID as well as some form of hysteresis is applied for reselection. These two procedures can reduce effect of collisions.

Option 1: Other PS discovery services can also use the discovery resource pool for relay operation.

Option 2: Other PS discovery services cannot use the discovery resource pool for relay operation.
Option 3: Network configures whether the concerned resource pool is only for PS relay operation or only for other PS operation (e.g. group member discovery) or for any purpose of PS.
	Company 
	Question 1: Whether other PS discovery services can also use the discovery pool for relay operation?

	
	Option
	Detailed comments

	LG
	3
	Option2 incurs increased signaling overhead due to resource pool configuration signaling, so we would not like to only have this option. 

We do not see a big problem for other services to share the resource pools that are applicable for relay discovery. 

However, depending on PS operator’s policy, the separation may need to be supported. So, it would be flexible if we allow network to configure whther the concerned pool is intended only for relay discovery or for group member discovey or for both. This is the intention of option3 being proposed.  

	CATT
	2
	There is no gain for both relay discovery and other PS discovery by reusing the relay discovery pool. If one type of discovery is overloaded, the other would be affected. It would be difficult to differentiate the resource used by relay discovery from other PS discovery in the future.

	Samsung
	1/2
	We have slight preference for option 2 as it can avoid collision between relay and other PS discovery. It also provides option to network to configure dedicated resources only (by not including TX pool in SIB 19) for relay discovery.
However for the sake of progress, we are ok with option 1 as well.

	Potevio 
	1
	If the resource pool is common for both relay discovery and other PS discovery, the usage of resource pools are more effieienct, a bigger resource pool are less overloaded compared to smaller resource pool since a bigger resource pool is more flexable when more UEs are using resource pool. Furthermore, higher layer can distinguish the discovery messages of relay discovery and other PS discovery, by which PC5 measurement won’t be affected. 

	Qualcomm
	1
	We think that proper resource size configuration, filtering and hysteresis can reduce effect of collision hence we don’t see any need for separate discovery pool for relay operation.

	ZTE
	1
	We see no benefit of having separate pools for relay discovery and for other PS discovery services. A single pool requires less signalling, ensures a more efficient use of resources (partitioning resources increases the collision risk) and simplifies the network configuration. The only reason for having separate pools could be if relay discovery and other PS discovery services have significantly different priorities. But there is no requirement for this. 

	Fujitsu
	2
	It is possible that there are different periods for relay message and other PS message. So option 1 is not flexible. In addition, for the UE only interesting in relay, it doesnot need to monitor the resource allocated for other PS messges.

	Ericsson
	1
	We think option 1 is sufficient at this point in time.

	Coolpad
	2
	We prefer option 2 as it can avoid the potential collision between relay and other PS discovery services.

	ETRI
	1
	Using Option 1 would avoid signaling complexity.

	Xinwei
	2
	We prefer option 2 as relay and other PS discovery services may have different requirement for the periodicity of the discovery resource.

	Kyocera
	3
	Option 3 can provide the flexibility for the discovery resource pool configuration.

	Intel
	1
	We think option 1 would be sufficient in Rel.13. Moreover, option 1 seems better in the efficient radio resource management and reduction of signaling overhead.

	Nokia Networks
	1
	A configurable solution (option 3) adds complexity to eNB and is not preferred. We are wondering what these other PS services requiring discovery is. In Rel-13 the PS discovery is for relay discovery. If group member discovery is yet another PS discovery service then I wonder what the scenario and details of this use case is and where it is documented. Not having a clear picture of what these other PS services are we think it is not required to have independent pools for different PS services.

	BlackBerry
	1
	Option 1 is felt sufficient at this stage. Separate pools or alternative solutions may be considered in the future to cover dissimilar service requirements.

	InterDigital
	2
	We have a preference for option 2.  If there are other use cases for PS discovery and if the same pool is used, then the UE will be unnecessarily performing measurements on every single discovery packet.  Since there is quite some overhead associated to UEs taking measurements we would prefer to only take measurements for the relay UEs.  The only way to differentiate them is if they are using a different pool for transmission. 

However for sake of progress and if the understanding is that other PS services are not very much used, as Nokia Networks indicates, then we are ok with option 1.  

	Huawei/HiSilicon
	3
	Since there is limited time to complete the WI. However, making an informed choice between options 1 or 2 would require detailed analysis and potentially simulations. Therefore, it is prudent to allow the optional configuration of dedicated discovery resources for relay operation (separate from other PS discovery services), and leave the choice up to operator deployment.


Option 1: 9

Option 2: 6

Option 3: 4

Rapporteur Comment: Majority of companies prefer option 1.

Proposal 1: Other PS discovery services can also use the discovery resource pool for relay operation.

In RAN2 #91Bis, following agreement was made [1]:

	· Upper layer informs whether the sidelink direct discovery announcements is related to PS discovery or non-PS discovery when it configures RRC to transmit sidelink direct discovery announcements.


There is differentiation of PS and non-PS discovery. However depending up on answer to Question 1 upper layer is required to differentiate between relay and other PS discovery services.
Option 1: Upper layer separately informs whether the discovery announcements /monitoring is related to relay discovery or other PS discovery.

Option 2: Upper layer informs discovery announcements /monitoring is related to PS i.e. no differentiation between relay discovery and other PS discovery services.

Option 3: Details of inter-layer interaction are left to UE implementation

	Company 
	Question 2: How upper layer informs discovery announcement/monitoring?

	
	Option
	Detailed comments

	LG
	1
	It seems more safe (i.e. future proof) to expect that upper layer will indicate whether the discovery is for relay discovery or for other PS discovery, 

	CATT
	1
	

	Samsung 
	1
	

	Potevio 
	1
	Upper layer inform the AS layer to perform measurement more properly by informs whether the discovery announcements /monitoring is related to relay discovery or other PS discovery.

	Qualcomm
	2
	All types of PS discovery messages can be transparent to AS.

	ZTE
	2 
	This is strictly related to Question 1. If a single pool for all PS discovery services is used, then no indication is needed from upper layers. 

	Fujitsu
	1
	

	Ericsson
	2
	As we think all PS discovery services go in the same resource pool, we do not think the differentiation in option 2 is necessary.

	Coolpad
	1
	

	ETRI
	1
	The information may be needed for PC5 measurement.

	Xinwei
	1
	

	Kyocera
	1
	At the last meeting, we agreed for relay selection “A remote UE may send UESidelinkInformation (for relay discovery and communication) to eNB only if the Uu link quality at the UE is below an optional network configured threshold”. It means AS need to know whether the discovery message is for relay or not. So we think option 1 is necessary.  

	Intel
	2
	If we had different resource pools configured for relay vs. other PS discovery, the AS would need to know the differentiation. Moreoever, as per earlier agreement, inter-layer interation is left to UE implementation. Hence, forwarding relay discovery vs. other PS discovery e.g. group member discovery information to AS may not be necessary. 

	Nokia Networks
	2
	Don't see a need to differentiate the PS services. To be able to do that we need to first understand better what specifically are these other PS services.

	BlackBerry
	2
	No service differentiation at the AS level is felt needed at stage.

	InterDigital
	1 or 2
	If separate pools are configured, then option 1 is definitely needed.  If the same pool is used for relay, the Option 2 is sufficientIn this case it is not clear why the UE has to know whether the discovery is for relay or other services.  The only reason this may be needed if the eNB needs to be made aware whether the discovery resources are being request for relays.  However, this information can be made available to the AS once when the service is initially requested.  

	Huawei/HiSilicon
	3 or 1
	It is not necessary to specify details of inter-layer operation internal to the UE. These can be left up to UE implementation. Option 1 would also be acceptable


1: 12

2: 7

3: 1

Rapporteur Comment: Majority of companies prefer option 1.

Proposal 2: Upper layer informs whether the discovery announcements /monitoring is related to relay discovery or other PS discovery.
With respect to discovery resource pool for in-coverage Remote UE and ProSe UE-to-Network Relay there are two Options:

Option 1: In-coverage Remote UE and ProSe UE-to-Network Relay should use same resource pool.

Option 2: There should be separate resource pool for in-coverage Remote UE and ProSe UE-to-Network Relay. 
	Company 
	Question 3: whether there is a differentiation for discovery resource pool used by ProSe UE-to-Network Relay and in-coverage remote UE?

	
	Option
	Detailed comments

	LG
	1
	No big problem is identified with shanring the resource pool by both remote UEs and relay UEs. 

We wonder what the strong justification of option2 is.

	CATT
	1
	Agree with LG.

	Samsung 
	1
	

	Potevio
	1
	No need to separate resource pool for in-coverage remote UE and relay UE. 

The relay UE can has the pre-configuration information for relay discovery as well as the out of coverage remote UE, so that the relay UE can monitor both the pre-configuration information alone with the eNB configured resource pool

	Qualcomm
	1
	We also don’t see any reason why in-coverage remote UE and relay UE should use different pools.

	ZTE
	1
	

	Fujitsu
	1
	

	Ericsson
	1
	This seems sufficient. If the eNB wants to, it can anyway configure UE-specific resources.

	Coolpad
	1
	

	ETRI
	1
	

	Xinwei
	1
	

	Kyocera
	1
	We assume the remote UE will announce the relay discovery solicitation when the remote UE can’t find the suitable relay UE, i.e., the remote UE will just monitor the relay discovery when the relay UE announces the relay discovery close to the remote UE. So, we assume option 1 will not cause any big problems in terms of the collision.

	Intel
	1
	

	Nokia Networks
	1
	We also don't see a strong need for different pools for remote UE and relay UE.

	BlackBerry
	1
	

	InterDigital
	1
	

	Huawei/HiSilicon
	1
	Although it is clear that an out-of-coverage remote UE and an UE-to-Network relay (in coverage) will use different discovery resources, we see no compelling reason to impose a separate discovery resource pool for in-coverage remote UEs.


Rapporteur Comment: All companies prefer option 1.

Proposal 3: In-coverage Remote UE and ProSe UE-to-Network Relay should use same resource pool i.e. there is no distinction is a resource pool is for ProSe UE-to-Network Relay or in-coverage Remote UE.
2.2 Resource pool for communication
	Confirm that: communication resource pool for ProSe UE-to-Network remote UE is the same as the pool for other PS ProSe communication [CB for relay UE based on agreement on whether the relay UE can be in idle mode].


In RAN2#91, following agreement was made:

	· A relay UE performing relay communication has to be in RRC connected mode.  


However, it is not clear if this is applicable, only for one-to-one relay communication or it is applicable for both one-to-Relay communication and eMBMS type relay.
Option 1: Agreement made in RAN2#91 is applicable for both one-to-one relay communication and eMBMS relay.

Option 2: Agreement made in RAN2#91 is applicable only for one-to-one relay communication, whereas eMBMS relay can be in RRC_IDLE or RRC_CONNECTED while performing relay operation.

	Company 
	Question 4: Agreement made in RAN2#91 is applicable for both one-to-one relay and eMBMS or not?

	
	Option
	Detailed comments

	LG
	1
	Even though there migh be the case where relay UE can stay in RRC_IDLE while providng eMBMS relay services to remote UEs, this chance is low, as in most cases, the remote Ues are likely to generate traffic to be relayed towards the network, which then requires the relay UE to enter RRC_CONNECTED. In short, allowing the option2 seems to increase complexity (both NAS and AS) while the gain is expected to be marginal.  

	CATT
	1
	It’s better for the relay to enter CONNECTED to request communication resource. Then, the eNB could check whether the relay is authorized.

	Samsung 
	1
	

	Potevio
	1
	Agree with CATT

	Qualcomm
	2

(Fine with 1 as well if that is general understanding)
	We think that the agreement in RAN2#91 was made in the context of 1-to-1 communication. However we are fine if other companies think that it was for both 1-2-1 and eMBMS relay. We just wanted to make it clear to avoid any further discussion.

	ZTE
	1 
	Same comments as LG and CATT

	Fujitsu
	1
	Considering low possibility of that case and the simple specification, we support option 1.

	Ericsson
	1
	We think it is beneficial if the Relay UE performing relay communication is always in RRC_CONNECTED. This reduces the number of special cases.

	Coolpad
	1
	

	ETRI
	1
	

	Xinwei
	1
	

	Kyocera
	1
	Regarding the eMBMS relay, if the remote UE requires the USD to understand what service the TMGI indicates, the remote UE may establish the relay connection with the relay UE advertizing the eMBMS traffic, i.e., the relay UE anyway needs to perform one-to-one communication with the remote UE, so the relay UE needs to be RRC CONNECTED state. Additionally, for Rel.13 ProSe UE-to-NW relay, it’s assumed that the eMBMS will convery the PS group communication traffic, so the remote UE anyway needs to have the GC1 interface via the relay to join in the group communication, i.e., the relay UE may need one-to-one communication even if the relay UE just want to foward only the eMBMS traffic. So, we assume option 1 should be introduced. 

By the way, we wonder what the definition of the eMBMS relay is, i.e., once the eMBMS relay starts providing one-to-one communication, whether it’s still the eMBMS relay or no longer the eMBMS relay.

	Intel
	1
	We agree with LG’s view

	Nokia Networks
	1
	Simpler for now (in Rel-13) to restrict the relaying only when Relay UE is in RRC_CONNECTED.

	BlackBerry
	1
	Enables lower latency for serving a remote UE requesting the floor for transmission.

	InterDigital
	1
	We think that we should allow a relay UE performing eMBMS relaying to stay in idle mode, however, for sake of progress we are fine with option 1.  

	Huawei/HiSilicon
	1
	The agreement made in RAN2#91 did not differentiate regarding the case of eMBMS relay operation. The reason for this is that use case for eMBMS relay in PS is specifically to support group communication. As such, even though the relay UE broadcasts group communications from the network to remote UEs (DL direction), it must still forward transmissions from remote UEs towards the network (UL direction). Hence, the relay UE must be in RRC_CONNECTED to perform relay operations, even for eMBMS services.


Rapporteur Comment: Almost all companies prefer option 1.

Proposal 4: A relay UE (eMBMS or one-to-one) performing relay communication has to be in RRC connected mode.
In RAN2#91 it is also agreed that:

	· After receiving a layer-2 link establishment request from a remote UE, the relay UE informs the eNB using UESidelinkInformation.  The relay UE indicates in the message that the request is for relay one-to-one communication purposes.  The eNB similar to rel-12 can chose to provide or not provide resources for relay communication. 


When UE indicates that the request is for the purpose of Relay operation, eNB can choose to provide or not provide resources for relay communication. However if we assume that the UE which indicated that it wants to perform relay operation is also participating in normal D2D (other PS communication), then how does eNB indicate that UE can perform relay operation or not? To handle this issue some companies prefer that resource pool for relay operation be provided separately so that eNB has means to control relay operation. This was the main reason for the discussion that relay operation and other PS communication can use same resource pool or not?

It should be noted that same issue is applicable for Remote UE as well. It is already agreed that Remote UE can be in RRC_CONNECTED or in RRC_IDLE (for eMBMS case only). If we provide separate resource pool for Relay operation and other PS communication then we will be forced to provide up to 16 mode-2 transmission pools due to PPPP framework (8 for relay operation and 8 for other PS communication). Instead of providing separate resource pool for relay operation and other PS communication it seems more appropriate to have indication (probably two bit indication, one for relay one for other PS communication) from eNB that tells the UE that same pool can be used for relay operation and other PS or not.

 Option 1: Separate set of resource pools are signalled for Relay and other PS communication. eNB controls relay or other PS operation by providing or not providing corresponding resource pool.

Option 2:  Only one set of resource pool is signalled which can be used for both relay operation and other PS communication. eNB controls relay operation or other PS communication by indicating (e.g. two bit indication, one for relay one for other PS communication) tagged to the resource pool.

Option 3: eNB configures only one set of resource pool is signalled which can be used for both relay operation and other PS communication; or two separate set of resource pools are signalled for Relay and other PS communication
NOTE: These options are applicable for Relay UE (at least dedicated signalling, and depending on outcome of question 4 in SIB as well) and Remote UE (SIB and dedicated signalling).
	Company 
	Question 5: How does eNB control relay operation and other PS communication?

	
	Option
	Detailed comments

	LG
	2
	Obviously the separation of resource pool could increase signaling overhead too much (or the granularity of the priority differentiation for pool selection would be decreased). So we would not like to have the option1 only. 
Option2 effectively resolves this, so we prefer option2. With this option2, we still need to increase the max number of pools (e.g. up to 16 TX pools) to allow flexible network configuration. 


	CATT
	1
	The relay communication resource pool for relay UE is provided by dedicated signaling. The signaling overhead is not a serious issue.
Option1 has more flexibility.

	Samsung
	2
	

	Potevio
	1
	If the relay UE is working in mode 1 for PS communication, then it has no configured resource pool for PS communication, in that case, the eNB has to individually configure a resource pool for Relay. Thus to keep mode 1 and mode for PS communication aligned, it is better to have a separate pool for Relay

	Qualcomm
	2
	We think even if relay is in connected state in all cases; but it is already agreed that Remote UE can be in either connected state or Idle state. We prefer option 2 because in that case eNB is not required to provide 16 Tx resource pool in SIB. 

We think only 8 Tx pools are required in SIB. So if eNB wants relay operation and other PS to use same resource it can indicate this by one field. If it doesnot want relay operation and other PS to use same resource then it will not set that field. UE will goto connected to request resource information for relay operation.

	ZTE 
	2
	

	Fujitsu
	2
	From signaling overhead point of view, we support option 2.

	Ericsson
	1
	We think it can be beneficial to have separate pools (and also separate the relay configuration in a new SIB). The eNB then uses a similar mechanism as for discovery and communication in Rel-12 by providing/not providing resources.

	Coolpad
	1
	Agree with Ericsson

	ETRI
	2
	

	Xinwei
	1
	Agree with Ericsson.

	Kyocera
	2
	Option 2 seems to enable more flexible relay operation.  

	Intel
	2
	Option 2 is efficient in reducing signalling overhead, however, we think that there is no need for additional indication to specify whether relay and other PS services use the same resource or not. We think that the already agreed PPP may be utilized for this purpose.  

	Nokia Networks
	2
	The description of the issue for question 5 is the most confusing in this email discussion. The agreement from RAN2#91 meeting is clear and says very specifically that it is about relay communication but the issue description seem to confuse it by generalizing it as “relay operation”. I guess the question should have been “whether we need separate/independent Tx pools for 1-1 relay communication and 1-M PS communication and whether we need to increase the number of Tx pools to more than 8 pools”. We think the already increased number of 8 pools is sufficient and there is no need to have independent pools for 1-1 relay communication and 1-M PS sidelink communication.

	BlackBerry
	2
	Multi-priority pools should appropriately resolve this use case.

	InterDigital
	2
	A Single pool is sufficient and further resource segregation is not needed. 

	Huawei/HiSilicon
	Option 1 or RRC_CONNECTED UE

For RRC_IDLE UEs, 2 or 3 could be acceptable
	If the UE is RRC_CONNECTED, option 1 provides the most flexibility. The exact details of the signaling are a stage 3 detail. 

For an RRC_IDLE remote UE we are also open to consider either 2 or 3   


1: 6

2: 11

3: 1

Rapporteur Comment: Majority of companies prefer option 2.

Proposal 5: Only one set of resource pool is signalled, which can be used for both relay operation and other PS communication. eNB controls relay operation or other PS communication by indicating (e.g. two bit indication, one for relay one for other PS communication) tagged to the resource pool.

With respect to communication resource, pool for in-coverage Remote UE and ProSe UE-to-Network Relay there are two Options:

Option 1: In-coverage Remote UE and ProSe UE-to-Network Relay should use same resource pool.

Option 2: There should be separate resource pool for in-coverage Remote UE and ProSe UE-to-Network Relay. 
Option 3: It is up to eNB’s implementation whether the resource pool for relay UE and in-coverage remote UE is reused.
	Company 
	Question 6: whether there is a differentiation for communication resource pool used by ProSe UE-to-Network Relay and in-coverage remote UE?

	
	Option
	Detailed comments

	LG
	1
	No big problem with sharing the pools.

	CATT
	3
	Based on our perferences to above questions, the relay communication resource pool for relay UE is only provided by dedicated signaling. It’s up to eNB’s implementation whether the resource pool is reused or not.

	Samsung
	1
	

	Potevio 
	1
	This issue is very similar to Question 3, no need to separate resource pool for in-coverage Remote UE and ProSe UE-to-Network Relay

	Qualcomm
	1
	Agree with LG.

	ZTE 
	1
	

	Fujitsu 
	1
	

	Ericsson
	1
	If the eNB wants to, it may configure dedicated resources.

	Coolpad
	3
	Agree with CATT.  As eNB can configure dedicated resources for the remote UE, we think the pool can actually be same or different.

	ETRI
	1
	

	Xinwei
	1
	

	Kyocera
	1
	We assume there’s no big problem with sharing the pools.

	Intel
	1
	

	Nokia Networks
	1
	We also don't see a strong need for different pools for remote UE and relay UE.

	InterDigital
	1
	

	Huawei/HiSilicon
	3
	For UEs in RRC_CONNECTED (relay UE and possibly remote UE), mode 1 and mode 2 resources are allocated by the eNB. Hence, there is no need to specify how the eNB will allocated these resources. 

Since a relay UE can not be in RRC_IDLE, there is no need to specify anything for this scenario either.


1: 13

2: 0

3: 3

Rapporteur Comment: Majority of companies prefer option 1.

Proposal 6: In-coverage Remote UE and ProSe UE-to-Network Relay should use same resource pool.
2.3 Relay selection
With respect to open issue:

	- Whether the UE may select the UE-to-Network Relay which has the best link quality on PC5 and satisfies higher layer criteria


It seems that almost all companies agree that the UE should select the Relay, which has best link quality on PC5 and satisfies higher layer criteria. However, this open issue was introduced because it was not clear how to specify this, considering the agreement that it is not defined which layer takes final decision. 

Option 1: Specify in stage 2 that UE may select the discovered Relay, which has best link quality on PC5 and satisfies higher layer criteria.

Option 2: Specify in stage 2 that UE may select any relay, which satisfies both higher layer, and AS criteria.
Option 3: UE selects the relay, which meets the suitability criteria (RAN2 #91 Agreement) and satisfies higher layer criteria.

RAN2 #91 Agreement: A relay UE is considered as suitable if the PC5 link quality exceeds a configured signal strength threshold
Companies can add other option

	Company 
	Question 7: Whether the UE may select the UE-to-Network Relay which has the best link quality on PC5 and satisfies higher layer criteria?

	
	(Y/N)
	Option
	Detailed comments

	LG
	Y
	1
	It can be noted that what was not preferred by RAN2 was to specify the layer that peforms the “final” selection. RAN2 is assuming that there are AS layer criteria and NAS criteria. Then, at least we should specify the criteria that are expected in AS layer in stage2 specification. Furthermore, we need to specify this in stage3 specification as long as the intention and the measnig of the stage-2 text is clear. 

It is also noted that RAN2 will receive an reply LS from SA2, where is is said that “it is assumed that any Relay candidate(s) fulfilling the required AS layer suitability criteria could be considered as Relay candidate(s) for selection/reselection by the upper layer, taking the AS layer ranking into account”

	CATT
	N
	2
	Remote UE has to measure the PDSCH for a period of time, before it can determine which detected relay UE has best link quality. Depending on the length of measurement time, there may be interruption.

	Samsung
	
	3
	It should be sufficient to specify that UE selects a relay meeting some minimum requirement and leaving the rest up to implementation

	Potevio
	
	
	To CATT: can the “AS criteria” be explained by “suitability criteria” of option 3? If not, can you explain the “AS criteria”?

	Qualcomm 
	Y
	1
	

	ZTE
	Y
	1
	Ideally the remote UE should select the relay UE which has the absolute best link quality on PC5, among those meeting the higher layer criteria. However, performing measurements on all the possible relay UEs to look for the best one takes time, so it seems acceptable to leave it to UE implementation when to stop looking for other (potentially better) relay Ues, after one or more relay Ues meeting the AS suitability criteria are found.

In our understanding this behavior can be covered in the specification (leaving enough room for UE implementation) by reconfirming the agreement at RAN2#91bis (“The ranking of UE-to-Network Relays is based on the link quality on PC5, strongest to weakest”) and saying that the remote UE will perform a PC5 quality based ranking of detected relay Ues which exceed the AS suitability criteria (where the final list could be made of one or more relay Ues). Then the UE will select the relay UE with highest ranking fulfilling the higher layer criteria.

	Fujitsu
	
	3
	Agree with Samsung.

	Ericsson
	Y
	1
	We think we can replace the “may” with “shall” in the sentence above. We think it is sufficient to capture this in Stage 2.

	Coolpad
	Y
	1
	

	ETRI
	
	1
	Agree with Ericsson’s suggestion.

	Xinwei
	N
	2
	We prefer the option 2 for quick relay selction.

	Kyocera
	Y
	1
	

	Intel
	Y
	1
	We think option 1 would be sufficient in the stage 2 and further details may be discussed in stage 3. 

	Nokia Networks
	
	3
	Our understanding of this open issue is it is about “whether we will have a standardized selection/reslection algorithm and specify it in the specs or leave this up to UE implementation”.

RAN2 has already agreed about the AS and higher layer criteria for selection/reselection (i.e. use of PC5 measurement and whatever higher layer criteria is defined by SA2/CT1). RAN2 has also agreed that both AS and higher layer criteria needs to be met. RAN2 also agreed that the relay suitability criteria as Samsung points out must be met. So the question is whether the AS (re)selects the relay with “best” PC5 link quality or to leave it up to UE implementation (as long as the the above mentioned RAN2 agreements are followed). It seems to us that we can leave some flexibility for UE implementation as long as the above RAN2 agreements can be met by the UE. So agree with Samsung.

ZTE’s comments seem to indicate that they are OK with allowing some flexibility for UE implementation but their choice of option 1 seem to imply they want to specify that UE selects the relay with the best PC5 link measurement (I know Option 1 says “may” instead of “shall” but still it seem to be restricting the choices for the UE). 

	BlackBerry
	
	3
	

	InterDigital
	
	3
	Agree with Nokia Networks.  We think that it should be sufficient to capture in stage 2 that the UE will perform ranking of the relays and the UE can perform relay selection according to suitability and higher layer criteria.  The rest should remain up to UE implementation.  The UE should ideally select the relay with the best link quality, but given that there are many other criteria to take into account this may not happen.  So writing in any of our specs that the UE “shall” is not preferred.  

	Huawei/HiSilicon
	
	1
	We think adding “discovered” before “Relay” should be sufficient to remove any ambiguity in the meaning of Option 1. Clearly the remote UE can not rank or select a relay UE that it has not discovered. However, for those relay UEs that have already been discovered the remote UE should select the one with the best link quality that satisfies the higher layer criteria.


1: 9

2: 2

3: 5

Rapporteur Comment: Majority of companies prefer option 1.

Proposal 7: Specify in stage 2 that UE may select the discovered Relay which has best link quality (amongst all suitable relays) on PC5 and satisfies higher layer criteria.

3. Summary and conclusions
Proposal 1: Other PS discovery services can also use the discovery resource pool for relay operation.

Proposal 2: Upper layer informs whether the discovery announcements /monitoring is related to relay discovery or other PS discovery.
Proposal 3: In-coverage Remote UE and ProSe UE-to-Network Relay should use same resource pool i.e. there is no distinction is a resource pool is for ProSe UE-to-Network Relay or in-coverage Remote UE.
Proposal 4: A relay UE (eMBMS or one-to-one) performing relay communication has to be in RRC connected mode.
Proposal 5: Only one set of resource pool is signalled, which can be used for both relay operation and other PS communication. eNB controls relay operation or other PS communication by indicating (e.g. two bit indication, one for relay one for other PS communication) tagged to the resource pool.

Proposal 6: In-coverage Remote UE and ProSe UE-to-Network Relay should use same resource pool.
Proposal 7: Specify in stage 2 that UE may select the discovered Relay which has best link quality (amongst all suitable relays) on PC5 and satisfies higher layer criteria.
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