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1. Introduction

In Rel-13 eD2D, the following enhancements were defined
1. D2D Discovery enhancements

a. Out of coverage discovery 

b. Inter Frequency and Inter PLMN discovery 

2. D2D Communication enhancements

a. Support of UE-NW Relay 

b. Group priority

3. Multicarrier support for D2D Discovery and Communication (in RAN4)

(this was de-prioritized by RAN4 in Rel-12)

In the last meeting RAN4#78, RAN4 concluded that no demodulation performance requirements are needed for 2a and 2b above. In this contribution, we present our views on demodulation performance requirements for the remaining eD2D enhancements (1 and 3).
2. Impact on demodulation performance requirements
2.1. OOC Discovery

As pointed out in our prior contribution R4-160063, 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.

In Rel-12 OOC communications test was defined for D2D communication. However, the timing offset (+1us) and the frequency offset (+200Hz) of the desired transmission was the same between in-coverage scenario (w.r.t. eNodeB) and out-of-coverage scenario (w.r.t. SyncRefUE) [R4-153684]. The OOC test was however distinguished from the in-coverage using different RMC and frequency hopping. Hence in the final specification:

· Single link test was defined for the OOC scenario (Section 12.2/12.3 [TS 36.101])

· Multiple timing reference test was defined for INC scenario (Section 12.6 [TS 36.101])

For OOC Discovery, the question is if there is a need to introduce a new demodulation performance requirement test. 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, asynchronous discovery), 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. Inter-frequency and Inter-PLMN discovery

Inter-frequency discovery reception was supported even in Rel-12, however during IDLE / DRX OFF periods or without affecting normal operation. Rel-13 extension is to support inter-frequency discovery transmission (i.e. transmission on a non-serving carrier), and support inter-frequency discovery transmission and/or reception in Connected mode (ON duration) with the support of transmission and/or reception gaps as required by the UE.

For inter-freq discovery reception, if the UE does not need gaps, this is already supported in Rel-12. No specific requirements were needed since from demodulation viewpoint, the only difference from discovery on serving cell is that the UE is synchronized to a non-serving cell / SyncRefUE on a D2D frequency instead of its serving frequency. However, once synchronized, the demodulation behaviour is the same. 
For inter-freq discovery reception, if UE needs Gaps, then there is anyways no concurrency. So no difference from the already supported Rel-12 operation. In RAN4 #78, it was discussed if additional test needs to be introduced nonetheless to verify no impact to WAN with inter-frequency discovery reception when configured with Gaps. We note that, however, this is not a demodulation test purpose as the purpose of such a test will be to verify the correct prioritization of WAN and Discovery within / outside Gaps. Furthermore, an RRM test case for the same test purpose (interruptions with inter-frequency discovery reception) has been proposed [R4-161803].
Observation 2: Inter-frequency discovery reception was supported in Rel-12. In Rel-13, support for discovery Gaps for inter-frequency discovery reception in RRC connected is enabled; however, there is no concurrency between D2D and WAN in that case (reception Gaps are for all configured DL carriers).

Observation 3: Verifying the impact to WAN w.r.t. correct prioritization of WAN DL / UL over inter-frequency discovery reception with configured Gaps is not a demodulation test purpose. 
Proposal 2: No new demodulation performance requirement test needed for Inter-freq/Inter-PLMN discovery.

2.3. Multicarrier support 
In Rel-12, RAN4 restricted the support of D2D for a single component carrier operation, i.e.:

1. When UE is configured only with PCell, and D2D is on PCell, and

2. When UE is OOC on all carriers, and D2D operation is on the pre-configured carrier.

In Rel-13, RAN4 now supports all the multicarrier scenarios allowed by RAN1/RAN2. Following D2D+WAN concurrency are now supported:
	D2D
	WAN
	Scenario

	B2
	CA_2-4
	D2D on PCell or SCell

	
	B4
	D2D on non-serving cell

	B28
	CA_1-28
	D2D on PCell or SCell

	
	B1
	D2D on non-serving cell


From D2D demodulation performance requirements viewpoint, however, 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.
For D2D discovery, even ignoring the aforementioned constraint on dropping D2D in favour of WAN, one further complication is that the UE may need Gaps to meet any of the above concurrencies. Gap signalling, however, is dynamic and it is not possible to predetermine what test configuration is applicable. In other words, the TE cannot will have to include a dynamic scheduler to account for any Gap request signalled by the UE.
For D2D communication as well, dropping D2D in case of any limitation at the UE for concurrency with WAN still apply. In Rel-12 we agreed to defined one test to check that WAN performance is not degraded with D2D+WAN concurrency on a single carrier (SDR with active Sidelink defined in Section 12.8 [TS 36.101]). RAN4 can thus consider extending the D2D+WAN concurrency test for multicarrier operation supported in Rel-13. For simplicity RAN4 can consider extending the test for the case of when D2D is on PCell, and UE is configured with PCell and SCell. Extension is expected to be simple following the 2CA SDR test, with the constraint on PDSCH scheduling still valid for both CCs. Example of the changes are suggested below.
Table 12.8.1-2: Test cases for sustained data rate

	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 1
	Cat. 2
	Cat. 3
	Cat. 4
	Cat. 6,7
	Cat. 9,10
	Cat 11, 12

	Single carrier
	10
	1
	2
	3A
	3A
	3A
	3A
	3A

	CA with 2CCs (Note1)
	10+10
	3B
	4A
	4A
	4A
	4A
	4A
	4A

	
	10+15
	3B
	4A
	4A
	4A
	6B
	6B
	6B

	
	10+20
	3B
	4A
	4A
	4A
	6C
	6C
	6C

	NOTE 1:
With ProSe configured on PCC


Table 12.8.1-3: Minimum requirements (FDD 64QAM) with active Sidelink

	Test
	Bandwidth (MHz)
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	PDSCH TB success rate (%)

	1
	10
	10296
	R.31-1 FDD (NOTE 2)
	95

	2
	10
	25456
	R.31-2 FDD (NOTE 2)
	95

	3A
	10
	36696 (NOTE 1)
	R.31-3A FDD (NOTE 2)
	85

	3B
	10+10
	25456
	R.31-2 FDD (NOTE 2)
	95

	4A
	10+10
	75376 (NOTE 3)
	R.31-4 FDD (NOTE 2)
	85

	6B
	10+15
	36696 (NOTE 1) for 10MHz CC

55056 for 15MHz CC
	R.31-3A FDD (NOTE 2) for 10MHz CC

R.31-5 FDD (NOTE 2) for 15MHz CC
	85

	6C
	10+20
	36696 (NOTE 1) for 10MHz CC

75376 (NOTE 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC

R.31-4 FDD for 20MHz CC
	85

	NOTE 1:
35160 bits for sub-frame 5.

NOTE 2:
PDSCH scheduling pattern is changed as per the following bitmap that repeats every 40ms.
PDSCH scheduling subframe bitmap = {01110111 11110111 11110111 11110111 11111110}.

NOTE 3:
71112 bits for sub-frame 5.


Observation 4: 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 affect D2D demodulation performance test.
Proposal 4: No new D2D Discovery demodulation test requirements needed due to multicarrier supported.

Proposal 5: RAN4 can consider extending the SDR test with active Sidelink (WAN+D2D concurrency test) for D2D Communication to include multicarrier operation.

· Scenario with D2D on PCell, and UE is configured with PCell and SCell can be considered.
3. Conclusions
In this paper, we presented our proposals on the D2D demodulation performance requirements.

 (OOC Discovery)
Observation 1: A UE that meets the Rel-12 demodulation requirements (in-coverage, asynchronous discovery), 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.

(Inter-frequency/Inter-PLMN discovery)
Observation 2: Inter-frequency discovery reception was supported in Rel-12. In Rel-13, support for discovery Gaps for inter-frequency discovery reception in RRC connected is enabled; however, there is no concurrency between D2D and WAN in that case (reception Gaps are for all configured DL carriers).

Observation 3: Verifying the impact to WAN w.r.t. correct prioritization of WAN DL / UL over inter-frequency discovery reception with configured Gaps is not a demodulation test purpose. 
Proposal 2: No new demodulation performance requirement test needed for Inter-freq/Inter-PLMN discovery.

(Multicarrier support)

Observation 4: 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 affect D2D demodulation performance test.

Proposal 3: No new D2D Discovery demodulation test requirements needed due to multicarrier supported.

Proposal 4: RAN4 can consider extending the SDR test with active Sidelink (WAN+D2D concurrency test) for D2D Communication to include multicarrier operation.

· Scenario with D2D on PCell, and UE is configured with PCell and SCell can be considered.
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