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1. Introduction
The email discussion corresponding to relay UE initiation, discovery and selection/re-selection [1] was initiated after RAN2#90 meeting. There are still some divergences on the open issues regarding to relay UE initiation. In this contribution, we will further discuss these divergent issues.
2. Discussion
2.1. Relay UE RRC mode
The interaction between GCSE and ProSe are described in Clause 6.2 of [2]:
	6.2	Interaction with ProSe
If EPC and E-UTRAN support ProSe, the EPC and E-UTRAN shall be able to make use of ProSe Group Communication and the public safety ProSe UE-to-Network Relay for Group Communication, subject to operator policies and UE capabilities or settings.
A public safety ProSe-enabled UE not served by E-UTRAN shall be able to support Group Communication based on ProSe Communication paths. A public safety ProSe-enabled UE shall be able to dynamically express its interest in receiving, via a public safety ProSe UE-to-Network Relay, the Group Communications of one or more GCSE Groups for which it is authorized.
A public safety ProSe UE-to-Network Relay shall be able to relay Group Communication to/from ProSe Communication paths, if the following conditions apply:
· the GCSE Group is allowed to be relayed; and
· the public safety ProSe UE-to-Network Relay is allowed to relay Group Communication. 
A public safety ProSe UE-to-Network Relay shall be able to restrict the relayed Group Communication on a per group basis.
The system shall support groups whose membership shall be the same irrespective of whether a Group Communication is made using ProSe Group Communication or GCSE Group Communication.
GCSE Group Members shall be able to access Group Communication services using ProSe Communication paths [9] and/or by EPC Path (3GPP TS 22.278 [9]).


According to the above description, it is obvious that the UE-to-Network relay can relay group communications for public safety remote UEs anticipating the group communication. Since there are delay requirements for group communication specified in GCSE_LTE, the same delay requirements should also be applicable for UE-to-Network relay scenario.
Proposal 1: The delay requirements for GCSE_LTE should also be applicable to UE-to-Network relay scenario.

The delay evaluations for group communication over unicast bearer are listed in [3]: 
Table-1 End to end setup time calculation for group communication over unicast bearer
	Descriptions
	Time (ms)
	Comments

	RRC_IDLE to RRC_CONNECTED 
	50 -80
	Clause 16.2 of 3GPP TR 36.912 [6]

	Time from PTT floor request to floor grant
	55
	Out of RAN WG2 scope, the value 55ms, is shown as an example representative of the time required for the procedure.

	Dedicated bearer for VoIP establishment by the Transmitting Group Member UE
	115 
	Assume dedicated bearer for VoIP is established using IMS. 
It is assumed 10ms for radio interface delay, 5ms for network interface delay ad 5ms for processing delay in the calculation. 

	Begin establishment of VoIP bearers for the Receiving Group Member UEs 
	0
	It is assumed bearers are pre-established for receiving group members. 
If the bearers are established for receiving group members, that could be assumed to be established in parallel to the establishment of the VoIP bearer for the transmitting UE, hence not contributing to the end to end setup time.

	End to end setup time
	220 – 250
	Total time satisfies the end to end setup time requirement



Table-2 Calculation of time to join an ongoing group communication using unicast bearer
	Descriptions
	Time (ms)
	Comments

	RRC_IDLE to RRC_CONNECTED
	50 -80
	Clause 16.2 of TR 36.912

	Time from service request to grant
	55
	Out of RAN WG2 scope, the value 55ms, is shown as an example representative of the time required for the procedure.

	Dedicated bearer for VoIP establishment
	115 
	Assume dedicated bearer for VoIP is established using IMS. 
It is assumed 10ms for radio interface delay, 5ms for network interface delay ad 5ms for processing delay in the calculation. 

	Time for joining an ongoing communication
	220 – 250
	Total time satisfies the requirement for joining an ongoing communication



Table-3 End to end delay for media transport delay when using unicast bearers 
	Description
	Time (ms) 
	Comments

	Transmitting Group Member UE  eNB
	10
	Reference: Annex B.2 of 3GPP TR 36.912 [6]

	eNBSGW/PGWGCSE ASeNB
	20
	Out of RAN WG2 scope, the value 20ms, is shown as an example representative of the time required for the procedure. Backhaul transmission delay of 10ms on each network interface is assumed. 
Reference: 3GPP TR 36.912 [6]

	eNB Receiving Group Member UE
	10
	Reference: Annex B.2 of 3GPP TR 36.912 [6]

	Total
	40
	



Based on the above Table-1 and Table-2, assuming the UE-to-Network relay can stay in RRC_IDLE once its relay function is initiated, there is only 50-80ms left for sending and receiving the Direct Communication Request over PC5 interface.
According to the current PC5 interface design, the SC period specified in [4] is listed below:
SL-PeriodComm-r12 ::=					ENUMERATED {sf40, sf60, sf70, sf80, sf120, sf140,
												 sf160, sf240, sf280, sf320, spare6, spare5,
												 spare4, spare3, spare2, spare}
The minimum SC period is 40ms, if the time used by the Remote UE to send the Direct Communication Request message just located after the SA transmission occasions, it shall wait for another SC period which is at most (40-2)ms=38ms. The maximum PC5 delays for SC period 40ms for FDD and TDD are listed following table: 
Table-4 Maximum PC5 delay requirement for SC period 40ms
	
	PC5 delay

	FDD
	38+6=44ms

	TDD
	TDD configuration#0
	38+8=46ms

	
	TDD configuration#1
	38+12=50ms

	
	TDD configuration#2
	38+30=68ms

	
	TDD configuration#3
	38+13=51ms

	
	TDD configuration#4
	38+22=60ms

	
	TDD configuration#5
	N/A

	
	TDD configuration#6
	38+11=49ms



According to the above table, even the minimum SC period is used, the PC5 delay of TDD configuration #2, #3, #4 and #5 cannot meet the MCPTT PC5 delay requirement. If the SC period is above 40ms, both FDD and all TDD configurations cannot meet the MCPTT delay requirement on PC5. In order to solve this problem, two options can be considered:
· Option 1: Reduce the minimum SC period.
· Option 2: Let the relay UE keep in RRC_CONNECTED upon relay initiation.
For Option 2, there are 130ms PC5 transmission delay reserved, at least SC period 40ms can be used. For Option 1, if the SC period is reduced, e.g. reduced to 20ms, many TDD configurations (e.g. TDD configuration #2、#3、#4、#5) will not be able to work. Hence, Option 2 is preferred.
Proposal 2: Relay UEs should keep in RRC_CONNECTED state upon relay initiation.
2.2. Level of network control for relay initiation
In the email discussion, there are three options listed below:
· Option 1: UEs are configured as relay UE via dedicated signaling.
· Option 2: UEs are configured as relay UE via broadcast signaling.
· Option 3: Combination of Option1 and Option2.
As discussed in the email discussion [1], Option 1 is acceptable to all companies. The only divergence is whether Option 2 can also be introduced. In our opinion, there is no need to introduce Option 2 for the following reasons:
1. RRC state requirement due to MCPTT
The main benefit of introducing Option 2 is that UE can work as a relay using discovery model B while keeping in RRC_IDLE state. As analyzed in section 2.1, once relay function is initiated, the relay UE should keep in RRC_CONNECTED no matter relay discovery model A or discovery model B is used. Since the RRC connection always needs to be established, eNB controlled relay initiation is enough.
2. Resource management
For Option 1, the relay UE is configured by eNB, it can allocate the Mode2 resource for relay announcing or response to the solicitation messages according to the number of relay UEs. Thus the interference in Mode2 resource pools is controllable. While for Option 2, there may be a large amount of relay UE using relay discovery model B, the interference of transmitting the response to solicitation message may be uncontrollable.
Proposal 3: Relay function can only be initiated by dedicated signaling.
2.3. Pre-requisites for candidate relay UE
If eNB is response for relay initiation, candidate relay UE should report some assistant information for relay initiation decision. The following issues needs to be addressed:
Q1:  what are the pre-requisites for candidate relay UE?
Q2:  which information is contained in the assistant information?
Q3:  when to report the assistant information?

For Q1, as discussed in [1], the pre-requisites may include:
· The lower RSRP/RSRP threshold
· The upper RSRP/RSRQ threshold 
· The upper mobility threshold
· The lower UE battery threshold
Currently, according to the email discussion response, the upper and lower RSRP/RSRQ thresholds can be acceptable by most company. The divergences mainly aim at the mobility threshold and the battery threshold. In our opinion, both of these factors can be regarded as UE’s relay preference and can be left to UE implementation. Hence, the pre-requisites can include the UE’s relay preference and the upper/lower RSRP/RSRQ thresholds.
Proposal 4: The pre-requisites for candidate relay UE include the UE’s relay preference and the upper/lower RSRP/RSRQ thresholds. And the upper/lower RSRP/RSRQ thresholds should be broadcasted by eNB.

For Q2, it is obvious that the assistant information should include the RSRP/RSRQ. But one problem needs to be addressed is that which serving cell’s RSRP/RSRQ should be reported if the candidate relay UE working with carrier aggregation. Considering the simplicity and signaling overhead, only report PCell’s RSRP/RSRQ is enough.
Proposal 5:  The assistant information reported by the candidate relay UE for relay initiation decision should include the UE’s relay preference and PCell’s RSRP/RSPQ.
 
For Q3, there may be two triggers for reporting the assistant information:
· Trigger 1：UE’s relay preference is changed.
· Trigger 2：UE’s RSRP/RSRQ changes between satisfaction and dissatisfaction the conditions of the upper and lower RSRP/RSRQ thresholds while the UE’ relay preference does not change.
Either of the above two triggers is satisfied, UE will report the assistant information to eNB for relay function initiation or deactivation. But it is inevitable that the UE’s channel quality suddenly goes bad and eNB cannot receive the assistant information for relay deactivation. Since this case happens rarely, it can be resolved by eNB implementation.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 6: The assistant information should be reported once the UE’s relay preference is changed or its RSRP/RSRQ changes between satisfy and dissatisfy the conditions of the upper/lower RSRP/RSRQ thresholds while UE’s relay preference is unchanged.
2.4. Issues related to relay discovery model 
There are two relay discovery model defined in SA2:

Figure-1   Relay Discovery Model A

 Figure-2   Relay Discovery Model B
In this section, the following issues related to relay discovery models will be discussed:
1) If model A is used, which is the periodicity for sending relay discovery announcements? Should this be controlled by the eNB? (E.g. through the configuration of the relay discovery resource pool?)
2) If model B is used, even if from application layer point of view there is one solicitation message and potentially one response message, should we consider repetitions for such messages for redundancy reasons? Should this be controlled by NAS or AS layer?
3) If a remote UE supposed to use Model B receives an unsolicited relay discovery response message (with a suitable relay Service Code, from a relay UE which responded to another remote UE solicitation), is this sufficient to consider the relay UE as discovered or should the remote UE issue another solicitation message?
4) Should an active relay UE (i.e. relaying some traffic) configured with model B also make periodic relay discovery announcements (i.e. according to Model A) to facilitate discovery by other remote UEs? 
5) Should an active relay UE(i.e. relaying some traffic) configured with model A can response to the solicitation (i.e. according to Model A) to facilitate discovery by other remote UEs? 
6) Whether the relay discovery model used by relay UE should be controlled by eNB?
7) How to determine the relay discovery model used by the remote UE？

For issue 1), the periodicity for sending relay discovery announcements should be decided by upper layer, if there is radio resource for announcing, relay UE can perform relay announcement; otherwise, it can wait for the radio resource. This behavior is same as Rel-12 direct discovery.
Proposal 7: If model A is used, the periodicity for sending relay discovery announcements should be decided by upper layer.

For issue 2), if model B is used, since the solicitation and response message is originated from upper layer, if it needs to be repeated for robustness, it should be controlled by upper layer, similar as the Rel-12 direct discovery. 
Proposal 8: If model B is used, the repetitions of solicitation and response should be controlled by upper layer.

For issues 3), if the remote UE receives an unsolicited relay discovery response message, it should not consider the relay UE as discovered, because the relay may not want to work as a relay for this remote UE due to its Uu load. For robustness, it had better let the remote UE send another solicitation message or discover relay UEs by monitoring the announcements of relay UEs using model A. By this way, it can reduce the relay link establishment failure probability. 
Proposal 9: If remote UE receives an unsolicited relay discovery response message, it should not consider the relay UE as discovered.

For issue 4)/5)/6), the relay UE behavior depends on its ProSe authorization information. According to [5], relay UE is authorized to use discovery model A and/or discovery model B based on PLMN by ProSe function:
	The following information is provisioned to the UE for restricted ProSe Direct Discovery authorisation:
1)	restricted ProSe Direct discovery model A monitoring authorisation policy:
-	PLMNs in which the UE is authorised to perform restricted ProSe Direct discovery model A monitoring.
2)	restricted ProSe Direct discovery model A announcing authorisation policy:
-	PLMNs in which the UE is authorized to perform restricted ProSe Direct discovery model A announcing;
-	Authorised discovery range for announcing per PLMN.
3)	restricted ProSe Direct discovery model B Discoverer operation authorization policy:
-	PLMNs in which the UE is authorized to perform Model B Discoverer operation;
-	Authorised discovery range for announcing per PLMN.
4)	restricted ProSe Direct discovery model B Discoveree operation authorization policy:
-	PLMNs in which the UE is authorized to perform Model B Discoveree operation.



If the serving PLMN allows the relay UE to use only one relay discovery model (Model A or Model B), the relay UE behavior should follow the authorization information. It means the answers of 4), 5) and 6) are both No. 
Proposal 10: If UE-to-Network relay is only authorized to use only one relay discovery model on the serving PLMN, its relay discovery model should follow the authorization.
If the serving PLMN allows the relay UE to use both of the two relay discovery model, how to coordinate the discovery model should be considered. There is no obvious benefit for the eNB to control the relay discovery model, thus it had better leave it to relay UE implementation.
If the relay UE is an inactive relay UE (i.e. not relaying traffic), there is no need to support discovery model A and B simultaneously for power saving. If the relay UE is an active relay UE (i.e. relaying traffic) using one discovery model, the power consumption is not an issue, thus it can support discovery model A and B simultaneously during the same period based on the precondition that the relay performance should not be impacted and it will not be overloaded. This can facilitate the discovery by other remote UEs.
Proposal 11: If UE-to-Network relay is authorized to use both of the two relay discovery models on the serving PLMN, which relay discovery model will be used is dependent on its implementation.
Proposal 12: For an inactive relay UE, only one relay discovery model is supported during the same period of time for power saving.
Proposal 13：For an active relay UE, the use of both two relay discovery models can be supported on the condition that the relay performance should not be impacted and the relay UE will not be overloaded.

For issue 7), regarding to the remote UE, according to above Figure2, if it uses discovery model B, the solicitation message contains the PLMN ID. It can be deduced that once a remote UE want to perform relay discovery, it should first select a PLMN ID. Thus the discovery model used by the remote UE can be dependent on the PLMN it selected. If only one relay discovery model is supported on the selected PLMN according to the authorization, remote UE can only use this discovery model; otherwise, which discovery model is selected is dependent on its implementation, which is similar as the behavior of relay UE.
Proposal 14: If remote UE is authorized to use only one relay discovery model on the selected PLMN, its relay discovery model should follow the authorization.
Proposal 15: If remote UE is authorized to use both of the two relay discovery models on the selected PLMN, which relay discovery model is used dependent on its implementation.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The delay requirements for GCSE_LTE should also be applicable to UE-to-Network relay scenario.
Proposal 2: Relay UEs should keep in RRC_CONNECTED state upon relay initiation.
Proposal 3: Relay function can only be initiated by dedicated signaling.
Proposal 4: The pre-requisites for candidate relay UE include the UE’s relay preference and the upper/lower RSRP/RSRQ thresholds. And the upper/lower RSRP/RSRQ thresholds should be broadcasted by eNB.
Proposal 5:  The assistant information reported by the candidate relay UE for relay initiation decision should include the UE’s relay preference and PCell’s RSRP/RSPQ.
Proposal 6: The assistant information should be reported once the UE’s relay preference is changed or its RSRP/RSRQ changes between satisfy and dissatisfy the conditions of the upper/lower RSRP/RSRQ thresholds while UE’s relay preference is unchanged.
Proposal 7: If model A is used, the periodicity for sending relay discovery announcements should be decided by upper layer.
Proposal 8: If model B is used, the repetitions of solicitation and response should be controlled by upper layer.
Proposal 9: If remote UE receives an unsolicited relay discovery response message, it should not consider the relay UE as discovered.
Proposal 10: If UE-to-Network relay is only authorized to use only one relay discovery model on the serving PLMN, its relay discovery model should follow the authorization.
Proposal 11: If UE-to-Network relay is authorized to use both of the two relay discovery models on the serving PLMN, which relay discovery model will be used is dependent on its implementation.
Proposal 12: For an inactive relay UE, only one relay discovery model is supported during the same period of time for power saving.
Proposal 13：For an active relay UE, the use of both two relay discovery models can be supported on the condition that the relay performance should not be impacted and the relay UE will not be overloaded.
Proposal 14: If remote UE is authorized to use only one relay discovery model on the selected PLMN, its relay discovery model should follow the authorization.
Proposal 15: If remote UE is authorized to use both of the two relay discovery models on the selected PLMN, which relay discovery model is used dependent on its implementation.
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