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1. Introduction

In RAN4 #78 and RAN4 #78bis, several agreements were made for eD2D demodulation performance requirements.

	eD2D Feature
	Agreements [R4-162734]

	Out of coverage discovery 
	FFS

	Inter Frequency and Inter PLMN discovery 
	Agreed no new requirement

	Support of UE-NW Relay 
	Agreed no new requirement

	Group priority
	Agreed no new requirement

	Multicarrier support
	Agreed to extend Rel-12 WAN SDR test with active Sidelink for D2D Communication.

FFS if no new WAN SDR test with active Sidelink for D2D Discovery needed if verified as part of RRM tests (interruption test)


In this paper, we present our proposals on the remaining FFS aspects identified above. CR for eD2D demodulation performance requirements (based on agreements in last meeting and discussion in this paper) is provided in our companion contribution R4-164038.
2. Impact on demodulation performance requirements
2.1. OOC Discovery

As pointed out in our prior contributions R4-160063 and R4-161804, the discovery signal (PSDCH) remains unchanged with TBS fixed to 232bits. From demodulation performance requirements viewpoint, OOC discovery enhancement allows the UE to now be able to derive synchronization from another UE instead of eNodeB timing for in-coverage.

Furthermore, a UE that supports OOC Discovery will also support D2D Communications. In 36.306, a slightly stronger requirement exists for a communication UE wherein a UE that supports Rel-13 communications, must also support D2D Discovery. This aspect was discussed in RAN2 in the last meeting and may be clarified in the future RAN2 meetings. Nonetheless, it is commonly assumed that Rel-13 OOC Discovery support will imply Rel-13 D2D Communication support. Hence we propose the RAN4 discussion and requirements can be based on this assumption (that is weaker than the existing 36.306 specification text).
	Excerpt from TS 36.306

	If a UE supports sidelink communication on at least one band, the UE shall support sidelink communication transmission based on UE autonomous resource selection, eNB scheduled resource allocation, ProSe Per Packet Priority (PPPP) handling and out of coverage sidelink discovery.


Observation 1: RAN4 can assume that a UE that supports OOC D2D discovery will also support D2D Communications.
The question is if there is a need to introduce a new demodulation performance requirement test for OOC discovery. In our view, additional test is not needed since:
a) PSDCH RMC is fixed

b) The timing offset (+1us) and frequency offset (+200Hz) will remain the same, and only the reference will change from eNodeB to a SyncRefUE.
c) RRM requirements for transmit timing accuracy and transmit frequency accuracy when out-of-network coverage need to be satisfied by the UE, i.e., timing accuracy of +-12Ts and frequency accuracy of 0.1ppm; that were used when defining the demodulation performance requirements. Note that the OOC synchronization requirements are tested using SLSS transmission, and not specific to Communication and/or Discovery.
Thus a UE that meets the Rel-12 demodulation requirements (in-coverage), and meets the RRM requirements for OOC synchronization, must meet the same demodulation performance requirements for OOC discovery. Thus adding a new test for OOC discovery will be redundant.

Observation 1: A UE that meets the Rel-12 performance requirements (in-coverage), and meets the RRM requirements for OOC synchronization (timing and frequency error), will meet the same demodulation performance requirements for OOC discovery. Thus adding a new test for OOC discovery will be redundant.

Proposal 1: No new demodulation performance requirement test needed for OOC Discovery.
2.2. Multicarrier support

In RAN4# 78bis, we agreed to extend the WAN SDR test with active Sidelink for D2D communications. However, it was FFS if we a need a new test for WAN SDR with active Sidelink for D2D discovery. The FFS was subject to the fact that if an RRM test case with D2D+WAN concurrency is introduced, then demodulation performance test will not be required. This is the similar principle followed in Rel-12, due to which there is no WAN SDR test with active Sidelink for D2D Discovery.
	Agreement from R4-162734

	Proposal 1: No new test for WAN SDR with active Sidelink Discovery needed if concurrency requirements (interruption test) is verified as a part of RRM tests.


In RAN4# 78bis, we agreed on the RRM test case list, including interruption test cases with D2D discovery as follows:

	Agreement from R4-162718

	Test 2: Interruptions during discovery reception on non-serving frequency
· To verify 

· Interruptions during discovery with Gaps (non-serving) (7.16.3.4)

· Interruptions during discovery on non-serving carrier without Gaps (7.16.3.3)



	Test 3: Interruptions during discovery transmission on non-serving frequency (NOTE)
· To verify 

· Interruptions during discovery with Gaps (non-serving) (7.16.3.4)

· Interruptions during discovery on non-serving carrier without Gaps (7.16.3.3)
(NOTE: FFS based on evaluation of test feasibility).


More fundamentally, from D2D demodulation performance requirements viewpoint, Rel-12 constraints of dropping D2D in case of any limitation at the UE for concurrency with WAN still apply. Hence all D2D demodulation performance tests are defined in DRX OFF duration and above multicarrier concurrencies do not matter.

Observation 2: RAN4 agreed to introduce RRM test(s) to verify WAN interruptions due to D2D discovery with multicarrier D2D+WAN operation

Observation 3: Rel-12 constraints of dropping D2D in case of any limitation at the UE for concurrency with WAN still apply. Hence all D2D demodulation performance tests are defined in DRX OFF duration and multicarrier concurrencies do not affect D2D demodulation performance test.

Proposal 3: No new WAN SDR test with active Sidelink for D2D discovery needed due to multicarrier support

Proposal 4: No new D2D Discovery demodulation performance tests needed due to multicarrier supported.

3. Conclusions
In this paper, we presented our proposals on the remaining aspects of D2D demodulation performance requirements.

 (OOC Discovery)
Observation 1: A UE that meets the Rel-12 performance requirements (in-coverage), and meets the RRM requirements for OOC synchronization (timing and frequency error), will meet the same demodulation performance requirements for OOC discovery. Thus adding a new test for OOC discovery will be redundant.

Proposal 1: No new demodulation performance requirement test needed for OOC Discovery.

 (Multicarrier support)

Observation 2: RAN4 agreed to introduce RRM test(s) to verify WAN interruptions due to D2D discovery with multicarrier D2D+WAN operation

Observation 3: Rel-12 constraints of dropping D2D in case of any limitation at the UE for concurrency with WAN still apply. Hence all D2D demodulation performance tests are defined in DRX OFF duration and multicarrier concurrencies do not affect D2D demodulation performance test.

Proposal 3: No new WAN SDR test with active Sidelink for D2D discovery needed due to multicarrier support

Proposal 4: No new D2D Discovery demodulation performance tests needed due to multicarrier supported.

4. References

[1] R4-160132, “Discussion on the eD2D UE demodulation requirements”, Intel, Feb. 2016
[2] R4-160063, “eD2D demodulation performance requirements”, Qualcomm, Feb. 2016
[3] R4-162734, “WF on eD2D demodulation requirements”, Qualcomm, Intel, Apr. 2016
8
3

