
3GPP TSG RAN WG2 Meeting #90
R2-152323
Fukuoka, Japan, May 25th – 29th, 2015
Source:
CATT 
Title:
Analysis on the Knowledge of Remote UE by eNB
Agenda Item:
7.5.1.2
Document for:
Discussion and Decision
1. Introduction
During RAN#66 meeting, new WI of Enhanced LTE Device to Device Proximity Services (latest version is [1]) was approved, which includes the following RAN2 related objectives. 
	1) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

b) Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
2) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3, RAN4].
3) Consider enhancements and specify if needed to support ProSe related MCPTT requirements identified through SA1 work and embraced by SA2 and SA6 ProSe work (e.g. performance of call-set-up) [RAN2].


In above objectives, L3-based UE-to-Network Relay is a big and important point to study and it may cause much work for standardization. In this contribution, issues about “whether the eNB needs to know the remote UE served by a relay UE” and what information the eNB should require are analyzed.
2. Discussion
According to SA2 TR 23.713[2] section 7.21, the following three functions should be considered:
1. Unicast relaying
2. eMBMS relay
3. ECGI announcement
Since eMBMS relay and ECGI announcement are one-to-many cases, the eNB needn’t know the remote UE information at all. So we only need to consider unicast relaying case.
For unicast relaying case, the procedure of relay discovery and one-to-one communication establishment is shown below [2]:
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 Figure1: Call flow for ProSe UE-Network Relay

Notes that in step 3, whether the authentication of the Remote UE involves the EPC will be decided by SA3. Then we can just wait for SA3’s decision on it. Anyway it seems that the authentication of the Remote UE is beyond eNB’s scope, the eNB would not be involved due to this procedure. So we could just consider if eNB needs to be aware of the Remote UE for other reasons.
According to the scope of WID, L3-based UE-to-Network Relays should consider applicability to voice, video. It’s not clear whether the QoS in PC5 interface should be supported in Rel-13. If the QoS need to be supported, a possible solution is to use dedicated D2D resource in PC5 interface. And since the resource may be allocated by eNB, the eNB may need to be aware of the Remote UE, e.g. for model1 case, eNB may allocate PC5 resources for Relay UE and Remote UE communication. But as this only affects the resource allocation and the eNB can get related information from Relay UE, the eNB doesn’t need to know who the Remote UE is, i.e. eNB doesn’t need to get the Remote UE context. 
Proposal 1: For UE-to-Network relay, the eNB doesn’t need to know Remote UE context.
But during last meeting, the following agreement is reached [3]:

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  

This indicates the eNB may control one UE act as a relay or not, which requires eNB at least should know whether the UE is serving for another UE now while it want to close the UE’s relay function. So the eNB should know whether there is any remote UE connects to the relay UE or not. 
To optimize the configuration to relay UE, it is beneficial for eNB to know how many remote UEs served by one Relay UE. If there are large number of remote UEs connecting to one Relay UE, the eNB can consider activating another in-coverage UE as a Relay to reduce the load of this Relay UE.

If the eNB can allocate the PC5 resources for remote UE, it also should know some information about the PC5 interface, e.g. the total BSR over PC5 or each BSR related to each Remote UE. The eNB can allocate appropriate resources for PC5 interface based on the BSR related information.
Proposal 2: For UE-to-Network relay, the eNB at least needs to know the number of Remote UEs connecting to the Relay UE.

Proposal 3: For UE-to-Network relay, if the eNB can allocate PC5 interface resources for remote UE, the eNB needs to know the BSR information of Remote UEs over PC5 interface.

3. Conclusion
Based on the analysis in section 2, proposals are given as below.
Proposal 1: For UE-to-Network relay, the eNB doesn’t need to know Remote UE context.

Proposal 2: For UE-to-Network relay, the eNB at least needs to know the number of Remote UEs connecting to the Relay UE.

Proposal 3: For UE-to-Network relay, if the eNB can allocate PC5 interface resources for remote UE, the eNB needs to know the BSR information of Remote UEs over PC5 interface.
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