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1. Introduction

In the previous RAN4 meetings the following agreements on the D2D-WAN concurrent operation requirements and test cases were reached [1-2]:

	· Demodulation test case(s) shall be defined for D2D Communications for D2D-WAN concurrency. 

· In demodulation test for D2D-WAN concurrency, requirements on WAN reception are defined with the following purpose(s):

· Verify no impacts on the downlink demodulation performance.

· No Demodulation test cases for D2D discovery to verify D2D-WAN concurrency.
· D2D-WAN Concurrency Test Setup
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Test 1

Example applicable D2D operating scenario

Intra-cell

# E-UTRA cells

1 (serving cell)

RRC state

RRC_CONNECTED (non-DRX)

WAN parameters PDSCH scheduling FFS (concurrent with PSSCH)
12 PDSCH RMC FFS (e.g. reuse SDR test parameters)
# D2D TX UEs FFS
SL-syncConfig configured Sync config not present
Transmission PSCCH+PSSCH
PSSCHRMC FFS
D2D parameters PSSCH scheduling FFS (concurrent with PDSCH)
D2D TX Timing offset Ous (w.r.t. serving cell)
D2D TX Freq offset +0Hz (w.rt. serving cell)
TA in PSCCH TA=0
A Serving cell [AWGN / Noise free]
e Cliam] D2D TX UE(GS) [AWGN / Noise free]
Channel BWs [5 MHz and 10MHz]
PDSCH Throughput

Performance metrics

FFS whether PSSCH performance is checked
Note: The interruption issue is subjected to RRM
decision.







In this contribution we share our views on the remaining details of the WAN/D2D concurrent operation test cases.
2. Discussion on test case setup
Many items were already decided in the last meeting and below we provide our views on several aspects required for the finalization of the WAN/D2D-C concurrency operation test case definition.
PDSCH/PSSCH pattern
In our view, the PDSCH/PSSCH transmission pattern should be based on the following principles:

· The PDSCH scheduling pattern needs to be sparse in order to allow some opportunities for the PSSCH reception (i.e. avoid collisions the D2D reception opportunities with the UL HARQ ACK/NACK transmissions, which have higher priority)

· Some of the PSSCH transmissions should collide with subframes used for PDSCH reception and UL HARQ ACK/NACK transmissions to verify that UL operation is prioritized.
· Several D2D transmitters need to be deployed to increase the number of concurrently handled Sidelink processes at the RX side.
In the last meeting two possible alternatives on the PDSCH/PSSCH transmission pattern were considered [3-4]. The key difference between the two is the number of D2D Sidelink processes/UEs considered for the concurrent transmissions (8 D2D TX per 16ms vs 2 D2D TX per 16ms). In our view, to emulate unfavorable conditions the number of number of concurrent D2D transmissions should be increased. Therefore, we suggest the following tests setups with different PDSCH transmission patterns with 4 and 8 active HARQ processes (see also Figure 1):

· Cellular:

· Option 1 (baseline)

· PDSCH: 

11111111 00000000 11111111 00000000 11111111
· PUCCH A/N: 
00000000 11111111 00000000 11111111 00000000
· Option 2:

· PDSCH:


11110000 11110000 11110000 11110000 11110000

· PUCCH A/N: 
00001111 00001111 00001111 00001111 00001111
· D2D Communication

· SA period: 

40ms

· SA SF offset:

0

· SA bitmap:

11000000 00000000 00000000 00000000 00000000

· Data SF offset:
2
· Data bitmap:

11111111 11111111 11111111 11111111 11111111

· 8 D2D TX UEs

· D2D TX UE 1 T-RPT:
1000000

· D2D TX UE 2 T-RPT:
0100000

· …

· D2D TX UE 8 T-RPT:
0000001
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PDSCH RX 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

PUCCH TX 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

PSCCH/PSSCH RX SASA 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

D2D TX UE #1PSCCH/PSSCH TX SASA 1 1 1 1

D2D TX UE #2PSCCH/PSSCH TX SASA 2 2 2 2

…

D2D TX UE #8PSCCH/PSSCH TX SASA 8 8 8 8

Tested UE

Option 1
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PDSCH RX 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

PUCCH TX 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

PSCCH/PSSCH RX SASA 1 2 7 8 1 2 7 8 1 2 7 8

D2D TX UE #1PSCCH/PSSCH TX SASA 1 1 1 1

D2D TX UE #2PSCCH/PSSCH TX SASA 2 2 2 2

…

D2D TX UE #8PSCCH/PSSCH TX SASA 8 8 8 8

Tested UE

Option2


Figure 1. WAN/D2D concurrency test setup

PDSCH FRC
For the PDSCH transmissions high rate transmission parameters should be used to emulate soft buffer loading. For instance, the SDR-based FRCs based can be used with modified subframe allocation pattern as discussed further. For the 10 MHz BW the TBS can be set equal to 36696/35160 (64QAM CR 0.9) similar to the R.31-3A FDD.

PSSCH FRC
The PSSCH RMC selection does not make too much difference for the achievable PDSCH performance. To emulate more stringent conditions, high rate PSSCH can be considered similar to the maximum sidelink process test case. In particular, it is possible to use full BW resource allocation and 15840 bits TBS for 5MHz and 25456 bits TBS for the 10 MHz cases.

Propagation channel
The considered WAN/D2D test is mainly a functional test and is supposed to verify correct UE implementation rather than performance. At the same time, to emulate soft buffer loading the PDSCH reception needs to rely on the HARQ combining. However, using non-noise free AWGN conditions would require further RAN4 studies. Given, limited WI timelines, alternatively to simplify the test setup static noise-free channel conditions can be considered on both cellular and D2D links at the cost of reduction of the test case efficiency.
Performance requirements and metrics

The D2D communication performance under RRC_CONNECTED state cannot be guaranteed and hence, no PSCCH/PSSCH demodulation requirements should be defined and only WAN demodulation requirements need to be introduced. In ideal case the PDSCH demodulation requirements are same as in case of no concurrent PSSCH/PSDCCH reception. However, as discussed in the last meeting some relaxations might be needed and are up to RRM discussion on the interruptions.
3. Conclusions

In this contribution we have shared our views on the views on the remaining details of D2D-WAN concurrency test case. In summary, we make the following proposals:

Proposal #1:
Use the following D2D/WAN concurrency test parameters:

· PDSCH FRC: Full BW, High rate TBS

· PSSCH FRC: Full BW, 15840 bits TBS for 5MHz and 25456 bits TBS for the 10 MHz cases

· WAN/D2D TX pattern
· Cellular:

· Option 1 (baseline)

· PDSCH: 


11111111 00000000 11111111 00000000 11111111
· PUCCH A/N: 
00000000 11111111 00000000 11111111 00000000
· Option 2:

· PDSCH:


11110000 11110000 11110000 11110000 11110000

· PUCCH A/N: 
00001111 00001111 00001111 00001111 00001111
· D2D Communication:

· SA period: 

40ms

· SA SF offset:

0

· SA bitmap:

11000000 00000000 00000000 00000000 00000000

· Data SF offset:
2
· Data bitmap:

11111111 11111111 11111111 11111111 11111111

· D2D TX UE 1 T-RPT:
1000000

· D2D TX UE 2 T-RPT:
0100000

· …

· D2D TX UE 8 T-RPT:
0000001
· FFS whether AWGN or Noise free channel conditions are used for both WAN and cellular links

· Performance requirement:
· PDSCH TB success rate [TBD] % for noise free conditions or SNR @ [TBD] % of maximum throughput
· No D2D Communication performance requirements
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