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Introduction
On the last RAN2 meeting, the following agreement on Relay initiation was reached.
	Agreements

· 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.  




Based on the above agreement, we will discuss the following three issues in this contribution:
· How to control the Relay initiation?
· Whether the Relay UE should keep in RRC_CONNECTED state after Relay initiation?
· How to use Relay discovery model A/B after Relay imitation？
Discussion
Relay UE initiation control
On the last RAN2 meeting, two granularities for Relay initiation were discussed as below:
· Option1: The Relay initiation control is per Relay UE.
· Option2: The Relay initiation control is per cell.
For Option1, eNB is responsible for Relay UE selection based on the reported assistant from the UE supporting Relay function. After the Relay UE selection, the eNB should inform the selected Relay UE to initiate its Relay function by dedicated RRC signaling. For Option2, the eNB only needs to configure the Relay initiation rules for Relay UE by broadcast and whether to initiate the relay function is decided by the Relay UE itself. The signaling flows of the above two options are as below:



Figure1.  Signaling flows for two Relay initiation options
The above two options can be compared from the following aspects:
1. Resource management
Considering the duplex issue amongst the links of Relay UE->eNB, Relay UE-> Remote UE and Remote UE-> Relay UE, resource shall be well managed to avoid transmission collision between different links. Thus eNB would better know which Relay UE is initiated and how many Relay UE is initiated. For Option1, the Relay UE is initiated by eNB, it can acquire this information certainly. But for Option2, eNB cannot acquire this information unless the Relay UE report it to eNB after its Relay function is initiated. From simplicity, Option1 is more attractive.
2. Control of coverage extension
The main purpose of introducing Relay UE is for coverage extension of public safety communication. For Option1, the Relay UE is initiated by eNB and the coverage improvement effect is controllable. But for Option2, the eNB loses control of the Relay UE initiation, thus the coverage improvement effect is uncontrollable.
3. Power consumption
For Option1, eNB can decide which Relay UE should be initiated based on the need of the Remote UEs. But for Option2, Relay UE is initiated based on the rules configured by eNB, and there may be too many Relay UE is initiated in a area with only limited Remote UEs, which may result unnecessary Relay UE initiation and power consumption.
4. Signaling overhead
For Option1, dedicated signaling is used, but for Option2, broadcast signaling is used which needs to be broadcasted periodically. Thus the signaling overhead of Option2 may be higher than Option1.
Proposal 1: UE should initiate relay function based on the command from eNB by dedicated RRC signaling.
If Proposal1 is acceptable, which Relay initiation assistant information should be reported should be considered. In our opinion, at least two kinds of assistant information should be reported by UE supporting Relay function:
· Measurement result 
The measurement result should at least contain the Uu channel quality, and in addition, the number of Remote UEs requesting Relay can also be reported.
· UE preference
The UE preference information indicates UE’s preference on whether it wants to work as a Relay UE. It may be affected by UE speed, UE battery capacity, and so on.
Proposal 2: Two kinds of assistant information should be reported to eNB for Relay UE initiation, i.e. the measurement result and UE preference.
RRC state requirement after Relay initiation
From the perspective of PC5 radio measurement requirement, according to the analysis in [1], PC5 radio measurement requires the eNB to allocate dedicated resource for each Relay UE, thus Relay UE had better keep in RRC_CONNECTED after initiation in order to acquire the dedicated resource from eNB.
From the perspective of PTT traffic delay requirement, if delay requirement for GCSE also apply to UE-to-Network Relay scenario, UE keeps in RRC_CONNECTED state also in favor of reducing the end-to-end setup delay requirement and time to join an ongoing group communication delay requirement. Assuming the Relay UE is allowed to keep in RRC_IDLE, according to the end-to-end setup delay requirement and time to join an ongoing group communication delay requirement, there are only 50-80ms ([2]) left for Relay request. But for some TDD UL/DL configuration (e.g. TDD UL/DL configuration#5), it requires at least 60ms for sending the Direct Communication Request message, thus there is risk that the end-to-end setup delay requirement and time to join an ongoing group communication delay requirement may not be satisfied. While if the Relay UE is required to be RRC_CONNECTED sate, there will be 130ms reserved for sending Direct Communication Request message, which is more appropriate.
Proposal 3: Suggest RAN2 to confirm whether the delay requirement for GCSE can be directly applied to UE- to-Network Relay scenario.
Proposal 4: The Relay UE should always keep in RRC_CONNECTED state once it is initiated.
Relay discovery models
There are two Relay discovery models were defined in SA2 ([3]), listed below:

Figure2.  Relay discovery model A

 Figure3.  Relay discovery model B
According to SA2 requirement, both of the above two Relay discovery models should be supported by RAN. In Rel-12, the discovery model is transparent for RAN, but the case is changed in Rel-13 for both Relay UE and Remote UE needs to balance between power saving and discovery efficiency. For Relay discovery model A, the Relay UE should perform announcement only, while for Relay discovery model B, the Relay UE should perform monitoring and then response. Thus how to coordinate the Relay discovery model A/B should be considered in RAN.
One possible way is that Relay UE should first use Relay discovery model A, and if it doesn’t receive any Relay request in a period, it can switch to Relay discovery model B. This is benefit for Relay UE’s battery. The behavior of Remote UE is same as the Relay UE, that is the Remote UE should first use Relay discovery model A and if no Relay is detected for a while, it can switch to Relay discovery model B to request Relay UE’s reply.
Proposal 5: The Relay UE should apply model A to broadcast relay announcement message after Relay initiation, and if there is no Remote UE relay request received, it can switch to model B to stop broadcasting relay announcement message after a period of time.
Proposal 6: The Remote UE should apply model A first and if no Relay UE is detected, it can switch to model B to start broadcasting relay solicitation message after a period of time.
Conclusion
According to the discussion in section 2, it is proposed:
Proposal 1: UE should initiate relay function based on the command from eNB by dedicated RRC signaling.
Proposal 2: Two kinds of assistant information should be reported to eNB for Relay UE initiation, i.e. the measurement result and UE preference.
Proposal 3: Suggest RAN2 to confirm whether the delay requirement for GCSE can be directly applied to UE- to-Network Relay scenario.
Proposal 4: The Relay UE should always keep in RRC_CONNECTED state once it is initiated.
Proposal 5: The Relay UE should apply model A to broadcast relay announcement message after Relay initiation, and if there is no Remote UE relay request received, it can switch to model B to stop broadcasting relay announcement message after a period of time.
Proposal 6: The Remote UE should apply model A first and if no Relay UE is detected, it can switch to model B to start broadcasting relay solicitation message after a period of time.
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