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1
Introduction
RAN1 #82 is the last scheduled RAN1 meeting for Rel-13 eD2D [1]. Given this, we provide a list of open issues for eD2D in the contribution. The contribution is structured as per the eD2D agenda item for the meeting:
· Section 2 discuss the open issues and proposals to resolve them

· Section 3 concludes the contribution with a summary of open issues and proposals
2 
Summary of open issues and proposal

7.2.3.1
L3-based UE-to-Network Relays

7.2.3.1.1
Remaining details of PC5 measurements
Note that 
· RAN1 agreed to use DMRS of PSDCH for PC5 measurement if PSDCH was used for Relay discovery 
· SA2 agreed for PC5-D (i.e. PSDCH) as the transport for Relay discovery.
Hence, focusing on PSDCH based measurement, following two issues were captured in RAN1 chairman notes at RAN1 #81:
Issue 1a: FFS if RSRQ or other link quality measurement(s) is to be specified for PC5 link quality
Issue 1b: FFS what constraints (if any) are specified on power offset btn PSDCH and PSSCH from a Relay 
For Issue 1a, we note that no clear need for defining RSRQ has been identified, and for Issue 1b, concerns regarding power offset between PSDCH and PSSCH can be avoided by appropriate configuration of power control parameters by the network. 

Further, we note the two aspects regarding averaging/filtering of RSRP and accuracy of RSRP are being discussed in RAN2 and RAN4 respectively based on the LS sent by RAN1. Therefore, we believe no further RAN1 discussion in needed for PC5 measurements, and make the following observation:

Observation 1a-1b: no further RAN1 agreements are needed for PC5 measurements for Relay selection.

7.2.3.1.2
Uu link quality

We note the following was captured in RAN1 chairman notes at RAN1 #81:

FFS until RAN1#82:

Issue 2a: Whether to provide signalling to indicate Relay UE Uu link quality to the remote UE
Issue 2b: If such signalling is provided, whether the usage of such information will be specified or left to Remote UE implementation. 
To help address these points at RAN1#82, further evaluations are encouraged. 
Based on the evaluations provided in [1], we make the following two proposals: 

Proposal 2a: Uu DL RSRP is carried in Relay discovery message from the Relay UE.

Proposal 2b: When remote UE is out of coverage, relay selection is done based on a linear combination of D2D and WAN RSRP using a pre-configured parameter to weigh D2D and WAN RSRP. 
7.2.3.1.3
Other

We identify the following issues that have been discussed, but not resolved for eD2D.

Issue 3a: Multiple SA transmissions in an SA period   - see RAN1 #81 WF R1-153351 for detailed proposal.
Issue 3b: Relay-UE multiple concurrent processes - see RAN1 #81 WF R1-153519 for detailed proposal.
Issue 3c: Synchronization between Relay and Remote UE - see RAN1 #81 tdoc R1-152772 for detailed proposal.
Issue 3d: latency reduction is needed for Relay association – see RAN1 #80BIS tdoc R1-152105

Observation 3a-3d: further discussion is needed regarding specification changes (if any) needed for Issue 3a-3d 

Issue 3e: Whether a separate pool is used for Relay discovery from other PS Discovery.

We note that latency requirement for Relay discovery can be much more stringent than that for other discovery applications. Thus it is beneficial to allow Relay discovery to happen at a faster time scale, and hence we propose:
Proposal 3e: a separate and dedicated resource pool is used for Relay discovery messages. 
7.2.3.2
Other Discovery Enhancements

7.2.3.2.1 Type 1 discovery for partial and outside network coverage
Issue 4a: list of RRC parameters for Type 1 discovery 

RAN1 has agreed that the discovery pool parameters are preconfigured for OOC operation (Details FFS). 
Proposal 4a: discuss and agree RRC parameters for eD2D through an email discussion after RAN1 #82.

Issue 4b: discovery periodicity for PS 

To enable shorter latency needed for Relay operation, we propose that:
Proposal 4b: discovery period is expanded to include control periodicity values (e.g. {40, 80, 160} ms. for FDD). 
7.2.3.2.2
Other

Issue 5a: InterFrequency measurement and synchronization 

RAN2 has agreed that

For intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling.
Given this, we discuss how UE can perform RSRP measurement and synchronization. 

Proposal 5a: One single DL carrier is used for DL measurements or synchronization for a given SL transmission. This single DL carrier can either be:

· The DL carrier paired to the carrier on which the UE performs SL transmission 

· A DL carrier not paired to the carrier on which the UE performs SL transmission on which the UE normally performs DL measurements/synchronization.

Issue 5b: WAN/D2D transmissions in RRC_CONNECTED

RAN2 has agreed that: 

To enhance inter-carrier discovery performance for the non-dedicated transceiver case, gaps will be introduced to allow reusing an RF transmitter/receiver chain for direct discovery transmissions/receptions
We note that one of motivations behind the RAN2 agreement to allow UEs in RRC_CONNECTED to perform discovery transmission and reception.  The main question that arises from this agreement is regarding D2D transmission from a a UE single UE perspective.  Based on discussions in [2], we propose that: 

Proposal 5b-1: if TA > 50 us, UE is not required to support discovery transmission on the same carrier as UL transmission in RRC_CONNECTED mode. 

Proposal 5b-2: For multi-carrier operation (D2D on CC1 and WAN on CC2), a reserved power for WAN transmission on CC2 is introduced that is signalled by eNB.  D2D transmission power for sub-frame n is calculated as minimum of:

· Residual power after accounting for actual WAN transmission power on sub-frame n

· Residual power after accounting for reserved WAN transmission power (on sub-frame n+1)

· Transmission power as per OLPC computed for discovery transmission

7.2.3.3
Support of different priorities for D2D communication

The issue of group priority was resolved in SA2 with agreement of per packet priority (PPP) in SA2 [3]. Further, need for half duplex pre-emption/resolution was discussed in [4]. 

Based on this, we note the following two open issues regarding priorities for D2D communication in RAN1:

Issue 6a: support (if any) for PPP in RAN1 specifications
Issue 6b: support (if any) half duplex resolution/pre-emption in RAN1 specifications.
As discussed in a companion contribution [5], we make the following proposal and observation:
Proposal 6a: PPP is supported by mapping different priority levels to different resource pools (or sub-pools).
Further details of this proposal are given in [5].

Observation 6b: half duplex resolution can be supported using the existing Rel-12 mechanism along with proposal of mapping priority to resource pools (or sub-pools).
3 
Conclusion 

In this contribution, we discussed the list of open issues for eD2D. In particular, following open issues and corresponding proposals/observations were noted:

Relay - PC5 measurements

Issue 1a: FFS if RSRQ or other link quality measurement(s) is to be specified for PC5 link quality
Issue 1b: FFS what constraints (if any) are specified on power offset btn PSDCH and PSSCH from a Relay 

Observation 1a-1b: no further RAN1 agreements are needed for PC5 measurements for Relay selection.

Relay - Uu link quality
Issue 2a: Whether to provide signalling to indicate Relay UE Uu link quality to the remote UE
Issue 2b: If such signalling is provided, whether the usage of such information will be specified or left to Remote UE implementation. 

Proposal 2a: Uu DL RSRP is carried in Relay discovery message from the Relay UE.
Proposal 2: When remote UE is out of coverage, relay selection is done based on a linear combination of D2D and WAN RSRP using a pre-configured parameter to weigh D2D and WAN RSRP. 
Relay - Other
Issue 3a: Multiple SA transmissions in an SA period   - see RAN1 #81 WF R1-153351 for detailed proposal.

Issue 3b: Relay-UE multiple concurrent processes - see RAN1 #81 WF R1-153519 for detailed proposal.

Issue 3c: Synchronization between Relay and Remote UE - see RAN1 #81 tdoc R1-152772 for detailed proposal.

Issue 3d: latency reduction is needed for Relay association – see RAN1 #80BIS tdoc R1-152105

Observation 3a-3d: further discussion is needed regarding specification changes (if any) needed for Issue 3a-3d 

Issue 3e: Whether a separate pool is used for Relay discovery from other PS Discovery.

Proposal 3e: a separate and dedicated resource pool is used for Relay discovery messages. 
Discovery - Type 1 
Issue 4a: list of RRC parameters for Type 1 discovery 

Proposal 4a: discuss and agree RRC parameters for eD2D through an email discussion after RAN1 #82.

Issue 4b: discovery periodicity for PS 

Proposal 4b: discovery period is expanded to include control periodicity values (e.g. {40, 80, 160} ms. for FDD). 

Discovery - InterFrequency 
Issue 5a: InterFrequency measurement and synchronization 

Proposal 5a: One single DL carrier is used for DL measurements or synchronization for a given SL transmission. This single DL carrier can either be:

· The DL carrier paired to the carrier on which the UE performs SL transmission 

· A DL carrier not paired to the carrier on which the UE performs SL transmission on which the UE normally performs DL measurements/synchronization.

Issue 5b: WAN/D2D transmissions in RRC_CONNECTED

Proposal 5b-1: if TA > 50 us, UE is not required to support discovery transmission on the same carrier as UL transmission in RRC_CONNECTED mode. 

Proposal 5b-2: For multi-carrier operation (D2D on CC1 and WAN on CC2), a reserved power for WAN transmission on CC2 is introduced that is signalled by eNB.  D2D transmission power for sub-frame n is calculated as minimum of:

· Residual power after accounting for actual WAN transmission power on sub-frame n

· Residual power after accounting for reserved WAN transmission power (on sub-frame n+1)

· Transmission power as per OLPC computed for discovery transmission

Communication - Group Priority 
Issue 6a: support (if any) for PPP in RAN1 specifications

Issue 6b: support (if any) half duplex resolution/pre-emption in RAN1 specifications.

Proposal 6a: PPP is supported by mapping different priority levels to different resource pools (or sub-pools).
Further details of this proposal are given in [5].

Observation 6b: half duplex resolution can be supported using the existing Rel-12 mechanism along with proposal of mapping priority to resource pools (or sub-pools).
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