3GPP TSG-RAN WG2 #91bis






R2-154677
Malmo, Sweden, 5th – 9th October 2015

Agenda item:
7.5.1.1
Source: 
Kyocera

Title: 

Remaining issues of initiation of ProSe UE-to-Network Relays
Document for:
Discussion and decision
1. Introduction
At RAN2#91 meeting, RAN2 reached the following agreements [1];
	Relay UE initiation

· A sidelink discovery resource pool specific for at least relay discovery will be defined.  FFS if the pool is for only relay operation or other PS discovery services can use the pool.  FFS whether this pool is used by both remote UE and relay UEs or only relay UEs.  
· If the eNB doesn’t broadcast any information associated to relay operation then relay operation is not supported.

· The reception pools for relay discovery are provided by broadcast signalling.

· The eNB can broadcast that relay operation is supported and broadcasts tx resource pool(s) for relay discovery.  The eNB may broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect to autonomously start/stop the relay discovery procedure using the broadcasted information.   The network has the option to configure none, one or both thresholds.  FFS if the eNB can control the UEs on an individual basis if it is broadcasting relay discovery resources.   FFS if a UE in connected mode can use the broadcast relay discovery resources.  

· The eNB can broadcast that relay operation is supported and but does not broadcast a tx resource pool for relay discovery.  In this case the UE can initiate a request for relay discovery resources, by dedicated signalling and the eNB can configure the UE to become a relay by dedicated signalling.  FFS if the eNB can optionally broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect to before requesting tx relay discovery resources and if a differentiation of behavior between Model A and Model B. 
· If Relay UEs are initiated by broadcast signaling, they can also perform relay discovery when in idle. If Relay UEs are initiated by dedicated signaling, they can perform relay discovery as long as they are in connected mode.
In-coverage remote UE 

· UEs can transmit relay discovery solicitation messages while in RRC Connected and RRC idle (if network configured) 
· A remote UE may only transmit discovery solicitation messages if the Uu link quality at the UE is below an optional network configured threshold.


However, there are still open issues to be discussed (highlighted in blue), so we will investigate them in this contribution.
2. Discussion
2.1. Open issues
2.1.1. Relay discovery resource pool
Regarding the aspects of relay discovery resource pool, there are two open issues as following;
	FFS if the pool is for only relay operation or other PS discovery services can use the pool. 
FFS whether this pool is used by both remote UE and relay UEs or only relay UEs.


For the former issue, if other PS discovery collides with relay discovery, it's not desirable to allow other PS discovery service to use the relay discovery resource pool. 
However, if the eNB controls the resource allocation to avoid the collisions, it may be beneficial for aspects of resource utilization to announce other PS discovery within the relay discovery resource pool. Therefore, other PS discovery service should not be announced within type1 relay resource pool, but if eNB allows, other PS discovery service can be announced within type2b relay discovery resource pool. Considering the pre-configured relay discovery resource pool, it’s beneficial to apply the same manner as type1 relay discovery resource pool. Additionally, it’s not clear whether the same resource pool is shared by both type1 and type2b relay discovery resource pool, however, it’s better to introduce the separate resource pool with respect to the collision avoidance of relay discovery messages.
Proposal 1: Other PS discovery service should not be announced within type1 relay resource pool, but if eNB allows, other PS discovery service can be announced within type2b relay discovery resource pool.
Proposal 2: Pre-configured relay resource pool should be configured and it should not be used by remote UE for other PS discovery announcement.
Proposal 3: Separate resource pool should be configured to type1/type2b relay discovery to prevent collisions.
For the latter issue, considering the feature of remote UE's relay discovery announcing, the remote UE will not continue announcing relay discovery solicitation message all the time. For the case when the relay discovery solicitation message is announced within type2b relay discovery resource pool, the DeNB can avoid the collision, so it's not a problem to share the same resource pool with both remote UE and relay UE. On the other hand, for announcing within type1 resource pool, i.e., within relay discovery resource pool for IDLE mode relay UE, it can be assumed that relay UE announcing the relay discovery message is not serving any remote UE, so the collision between relay UE's relay discovery message and remote UE's relay discovery message will not be a critical problem for relay operation since the collision would not cause any relay re-selection. Therefore, for both type1 and type2b, relay discovery resource pool can be used by both remote UE and relay UE.
Proposal 4: For both type1 and type2b, relay discovery resource pool can be used by both remote UE and relay UE.

2.1.2. IDLE mode relay discovery configuration
According to the above agreements, RAN2 agreed to allow relay UEs to perform relay discovery operation in IDLE mode. At least IDLE mode relay-capable UEs follow the broadcasted relay discovery configuration and initiate the relay discovery operation as relay UEs. There are two corresponding open issues;
	FFS if the eNB can control the UEs on an individual basis if it is broadcasting relay discovery resources.
FFS if a UE in connected mode can use the broadcast relay discovery resources


For the former issue, one of possible assumptions with "control the UEs on an individual basis" could be that the relay-related configuration will be provided to the individual UEs via broadcast. But there's no way to indentify the IDLE mode UE, based on Rel-12 specifications. The other possibility is to use ProSe UE ID of the relay UE to identify the individual UEs although such an ID is in the scope of higher layer, i.e., RAN shouldn’t use it.
On the other hand, the latter issue assumes the opposite situation. In Rel.12, UE in connected mode can't use broadcasted relay discovery resources. Additionally, for the perspective of the collision with other relay discovery message, DeNB basically should control relay discovery announcing resources used by Relay UE. 
Therefore, Relay UE should just follow the relay discovery configuration appropriate to its RRC Connection state.
Proposal 5: Relay UE should just follow the relay discovery configuration appropriate to its RRC Connection state.
2.1.3. Request of Tx relay discovery resources
If there's no tx relay discovery resources in broadcast signal, Relay UE transitions to CONNECTED mode and request the tx relay discovery resources to the DeNB. The following open issue is meant to restrict the number of Relay UEs which initiate the request of tx relay discovery resources;
	FFS if the eNB can optionally broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect to before requesting tx relay discovery resources and if a differentiation of behavior between Model A and Model B.


For the same reason as introducing the threshold mechanism for autonomous relay discovery announcement, it will be beneficial to introduce the threshold mechanisms to trigger the request of tx relay discovery resources.
Proposal 6: Introducing the threshold mechanism for requesting tx relay discovery resources will be useful. 
Regarding "a differentiation of behaviour between Model A and Model B", for Model B, it may be beneficial for the DeNB to restrict the number of relay discovery resource requests from a lot of relay UEs which received the relay discovery solicitation message from a remote UE, in order to control the increase of the traffic load. In that case, the DeNB needs to provide the threshold of PC5 link quality, e.g., signal strength, to the relay UEs to limit the relay discovery resource request associated to Model B. If the relay UE measures satisfied PC5 link signal strength upon the reception of the relay discovery solicitation message, it’s allowed to request the relay discovery resource to the DeNB. Therefore, it’s beneficial for the DeNB or the relay UE to introduce an option to differentiate the behaviour between Model A and Model B.
Proposal 7: For relay discovery Model B, the DeNB can restrict the relay discovery resource request from relay UE in order to control the increase of the traffic load.
3. Conclusion 
In this contribution, we have 7 proposals for the initiation mechanism of ProSe Relay UE.
Proposal 1:
Other PS discovery service should not be announced within type1 relay resource pool, but if eNB allows, other PS discovery service can be announced within type2b relay discovery resource pool.
Proposal 2:
Pre-configured relay resource pool should be configured and it should not be used by remote UE for other PS discovery announcement.
Proposal 3:
Separate resource pool should be configured to type1/type2b relay discovery to prevent collisions.
Proposal 4:
For both type1 and type2b, relay discovery resource pool can be used by both remote UE and relay UE.
Proposal 5:
Relay UE should just follow the relay discovery configuration appropriate to its RRC Connection state.
Proposal 6:
Introducing the threshold mechanism for requesting tx relay discovery resources will be useful.
Proposal 7:
For relay discovery Model B, the DeNB can restrict the relay discovery resource request from relay UE in order to control the increase of the traffic load.
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