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1 Introduction

In previous RAN2 meetings, the C-plane architecture and protocol stacks have been agreed and captured in TR 36.746 [1].  Compared with Rel-13 ProSe UE-to-NW Relay, one RRC connection between the eRemote UE and the eNB via the eRelay UE.  So far, no physical layer and MAC enhancements have been introduced for L2 Relay.  In this contribution, we discuss how the radio resources are allocated for Out-of-Coverage eRemote UE considering both scheduled mode and UE autonomous mode from RAN2 point of view including four options.  Some options have been proposed earlier [2] which might be premature for Rel-13 but now we think they are worthy of study for Rel-14 FeD2D.  Specifically, we think that having such a RRC connection gives the possibility for the eNB to configure dedicated resources for the OoC eRemote UE no matter for discovery or communication purposes.

2 Potential Options
In this section, we discuss four potential options for radio resource allocation consider both UE autonomous mode and scheduled mode.
Option 1:  Resource Allocation for OoC eRemote UE with UE Autonomous Mode
In this option, the eRelay UE firstly acquire the communication resource pool configuration from the eNB via SIB or RRC and then deliver to the eRemote UE.  The eRemote UE carries out transmission to the eRelay UE in UE autonomous mode using the resource pool configuration.  This option is very simple but the eRemote UE can only support UE autonomous mode.  Now there are ongoing discussions about SI relaying by eRelay UE.  We think that with SI relay, at least SIB-based radio resource pool configuration can be supported by OoC eRemote UE.




Figure 1.  Option 1: Resource allocation for OoC eRemote UE in UE autonomous mode
Observation #1: With SI relay, Option 1 SIB-based can be supported by OoC eRemote UE.  This option can be enabled by RAN2 without RAN1 impacts observed.
Proposal 1: RAN2 to confirm that SIB18/SIB19 will be relayed to eRemote UE in order to support radio resource allocation in UE autonomous mode.

Option 2: eNB Scheduled Radio Resource Allocation for eRemote UE
In this option, the SR/BSR originated from the eRemote UE needs to be relayed by the eRelay UE to the eNB and eNB sends the grant to the eRemote UE which is relayed by the eRelay UE in the opposite direction.  For this option, there will be standard impacts at least in MAC layer and it needs study whether the latency of the SR/BSR/Grant messages is acceptation for scheduling and also the performance may need to be evaluated which may go beyond RAN2 scope.  Meanwhile, if the number of the eRemote UE increases, the load of eNB is increased.  In general, we think this option needs to be justified and RAN1 should be involved.







Figure 2.  Option 2: eNB scheduled Radio Resource Allocation for OoC Remote UE
Observation #2: Option 2 with eNB scheduled radio resource allocation option requires RAN1 involvement.
Option 3: eRelay UE act as scheduler
Considering the limitations of Option 1 and Option 2, we propose Option 3.  In this option, the eRelay UE acquires the radio resources allocated by the eNB by RRC signaling for it’s served eRemote UEs.  These radio resources are configured in semi-persistent manner.  One eRelay UE in certain location can be configured with some PRBs with least interferences to other UEs.  To do this, the eNB needs to consider the radio condition and location of the eRelay UE and its served eRemote UEs.  There is no need to involve eNB for each SR/BSR/Grant, the eRelay UE can terminates the SR/BSR from the eRemote UE and sends Grant to the eRemote UE.  For this option, the eRelay UE to support scheduling function and RAN1 may also need to be involved.









Figure 3.  Option 3, eNB configured radio resources with eRelay UE as scheduler for eRemote UE
Observation #3: Option 3 with eNB configured radio resources with eRelay UE as scheduler for eRemote UE also needs RAN1 involvement.
Option 4: RRC-configured SPS for eRemote UE by eNB

As mentioned at the beginning of this paper, we think that the RRC connection between the eRemote UE and eNB is a new feature compared with Rel-13 ProSe UE-to-NW relay.  So, we think that after the RRC connection is established between eRemote UE and the eNB, the eRemote UE can request radio resource via RRC instead of SR/BSR.  This option may be suitable those services with periodic data traffic originated from the eRemote UE which can be configured with SPS resources.  Also, from UE implementation perspective, we think that even in case the data traffic are not accurately periodic, if buffer and shaping is allowed considering acceptable latency budget from service perspective, this kind of traffic can also be served by SPS scheduling.  This means that Option 4 can also be used for such kind of traffic.  The main advantage of this option is that it is not dependent on RAN1 like Option 2 and Option 3.





Option 4: RRC-configured SPS for eRemote UE by eNB  
Observation #4: Option 4 with RRC-configured SPS for eRemote UE by eNB has less impact to RAN1 than Option 2 and 3.

As there is only one meeting in RAN2 for FeD2D study item phase, we think RAN2 can discuss the technical options which have less RAN1 dependency i.e. Option 1 and Option 4. 

Proposal 2: RAN2 to study the above 4 options especially Option 1 and Option 4 with less RAN1 impacts.
3 Conclusion
In this contribution, we discuss the issue about Radio Resource Allocation for Out-of-Coverage eRemote UE and we have the following observations and proposals:
Observation #1: With SI relay, Option 1 SIB-based can be supported by OoC eRemote UE.  This option can be enabled by RAN2 without RAN1 impacts observed.

Observation #2: Option 2 with eNB scheduled radio resource allocation option requires RAN1 involvement.
Observation #3: Option 3 with eNB configured radio resources with eRelay UE as scheduler for eRemote UE also needs RAN1 involvement.
Observation #4: Option 4 with RRC-configured SPS for eRemote UE by eNB has less impact to RAN1 than Option 2 and 3.
Proposal 1: RAN2 to confirm that SIB18/SIB19 will be relayed to eRemote UE in order to support radio resource allocation in UE autonomous mode.

Proposal 2: RAN2 to study the above 4 options especially Option 1 and Option 4 with less RAN1 impacts.
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The eRemote UE conduct ProSe transmission in UE autonomous mode.
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The remote UEs conduct ProSe transmission scheduled by the eNB i.e. in scheduled mode.
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