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Introduction
In the last RAN4 meeting (RAN4 #74), some discussions on D2D demodulation performance requirements were discussed and summarized in [1].  Different proposals have been made, among them, some are agreed while some are still under discussion, mainly including the following aspects:
· D2D Physical channels
· Performance scenarios and assumptions
· Number of D2D links
· HARQ retransmission and soft-combining
· Time and frequency offset
In this paper，we will provide our discussions on the aforementioned aspects for D2D demodulation performance requirements. In addition, we summarize our detailed suggestions into several specific test cases at the end of this paper.
Discussion
2.1 Discussions on D2D physical channel
In previous discussion, various aspects have been discussed. And it has been agreed that the demodulation performance of the following physical channels should be studied.
· PSDCH:	Physical Sidelink Discovery Channel
· PSCCH:  Physical Sidelink Control Channel
· PSSCH:	Physical Sidelink Shared Channel
· PSBCH:	Physical Sidelink Broadcast Channel
These channels are the main related channels for D2D demodulation. However, they have different designs and propagation conditions, which will further lead to different demodulation requirements. Therefore, suitable configurations should be used when design the test cases. Here, we propose our considerations on why and how to select the scenarios. 
PSDCH：As it is known that, the number of PRBs used for D2D discovery is fixed as 2, and the length of Info Bits is set as 232 bits. In addition, it is not quite necessary for users to support high speed to D2D discovery. Therefore, it would be sufficient to discussion its performance with EPA5 channel model. 
PSCCH：This channel is used for D2D communication which requires better mobility. Although the number of PRB is fixed as 1, different lengths of Info Bits are used for different spectrum bands. Therefore, the performance of different channel bands with EVA70 channel model should be studied.
PSSCH：This channel is used for D2D communication and has to support various number of PRBs and different lengths of Info Bits. The support of high speed is also required. Therefore, channel model EVA70 should be applied.
PSBCH：This channel is used for D2D broadcasting and synchronization, and it has a fixed number of PRBs as 6. It is also not necessary for this channel to support high mobility. Therefore, channel model EPA5 should be used.
According to the discussions above and the contents in [1][2], the D2D physical channels to be studied are summarized below. 
Table1: Summary of D2D physical channel
	D2D physical channel
	Info Bits
	CRC Size
	Modulation
	PRBs
	Propagation Channel

	PSDCH
	232
	24
	QPSK
	2
	EPA5

	PSCCH
	34 (5MHz)
38 (10MHz)
	16
	QPSK
	1
	EVA70

	PSSCH
	ALL
	24
	ALL
	ALL
	EVA70

	PSBCH
	40
	16
	QPSK
	6
	EPA5


Noted: ALL indicates that every possible configuration should be included.
Proposal 1: Four channels, i.e. PSDCH, PSCCH, PSSCH and PSBCH, should be well studied. And different configurations (including number of PRBs, length of Info Bits and channel models) for these channels should be selected based on each channel’s characteristics.

2.2 Some other details for D2D demodulation performance requirements
Performance scenario and assumptions
There have been some discussions on the performance scenarios and assumptions. Among them, we noted and agreed the following aspects.
· Throughput is used as D2D demodulation performance metric[2]
· D2D UE TX EVM = 10%[3] [4]
· In order to verify the WAN performance with concurrent D2D/WAN, the UE under test is configured as RRC_CONNECTED[5]
Number of D2D links
In previous meetings, it was mentioned that the maximum number of independently tested links for D2D demodulation tests should be further discussed. Until now, however, the results on D2D demodulation performance have not been aligned yet. When increasing the number of D2D links to 2 or more, the total number of links will reach to 3 or more including the existing WAN link. For the sake of test complexity, we suggest considering the single D2D link in the first stage in order to reduce the simulation complexity. The scenarios with two or more D2D links could be studied later. In addition, in order to study the impacts of D2D on WAN, we suggest that UE should receive D2D signal and WAN signal in different chains at the same time in the receiver. Both the demodulation performance of D2D and the performance of WAN should be provided. 
Proposal 2: The simulation results of single D2D link for PSDCH/PSSCH/PSCCH/PSBCH should be provided first.
HARQ retransmission and soft-combining
Based on our understandings of functions of D2D discovery and D2D communication, we think there is no need to implement HARQ for D2D discovery channel and D2D broadcast channel, while on the contrary, HARQ retransmission is quite important for D2D communication channel, such as PSCCH and PSSCH. Thus, the number of HARQ retransmissions for D2D discovery can be configured to 0, while the number of HARQ retransmissions for D2D communication can be configured to 4. When retransmission is assumed, supporting of soft-combining should also be included.
Proposal 3: It is not necessary to use HARQ retransmission for PSDCH and PSBCH, while HARQ retransmission with maximum number of 4 should be considered for D2D communication. In addition, soft-combining for HARQ retransmission should be included.
Time and frequency error
We suggest including the impacts of time and frequency errors in the simulations, where the carrier frequency is set to 2GHz. Compared to the out-of-coverage, the in-coverage scenario should be studied with high priority. Based on in-coverage and 2GHz carrier, the configurations of ±0.1 ppm error will lead to the frequency errors of ±200Hz. As for the calculation of time errors, many aspects should be considered, such as the maximum coverage of D2D transmission, the system bandwidth, the location of the synchronization source, the propagation environment and etc. It is difficult and not necessary to obtain a precious value. Here, we can use the time errors of ±1us given in [3]. 
In addition, compensation for time-frequency offset should also be considered. Since both DL timing and UL timing may be applied, further discussions on TF offset compensation schemes are required.
Proposal 4:  When the carrier frequency is set to 2GHz, the frequency errors of ±200Hz and time errors of ±1us should be included.

2.3 Test cases for D2D demodulation performance requirements
Based on the agreements of previous meetings, the configurations for several parameters of the four D2D physical channels have been widely discussed and agreed, such as Info Bits, CRC size, modulation and PRBs. However, several other parameters are still under discussion, including number of HARQ, timing/frequency error, propagation channel model and bandwidth. For those channels whose Info bits and PRBs have been fixed (such as PSDCH and PSBCH), the impacts of system bandwidth will be negligible, therefore, it would be sufficient to test their performances under 5MHz bandwidth. For the channels with different Info bits under different system bandwidth (such as PSCCH), the performances under various bandwidths have been studied separately. For PSSCH, the MCS mode and resource allocation scheme have to be selected before designing detailed test cases. Furthermore, based on our suggestion to study the single link case mentioned above, the Info bits used in one TTI are summarized in Table.1. 
As for the performance metrics, we suggest to use the Throughput v.s. SNR curves to show every D2D physical channel’s demodulation performance in the first stage. Other metrics could be introduced later along with the further discussions on it. 
Based on our previous discussion, we propose the following several specific test cases used for alignment in the current stage with some primary results given in the appendix.
Proposal 5: The recommended test cases for D2D demodulation performance requirements are summarized in Table 2.
Table2: Summary of typical test cases for D2D demodulation performance requirements
	Case #
	Channel
	Bandwidth
(MHz)
	Modulation
	Propagation Channel
	HARQ
	PRBs
	Timing error
	Frequency error
	TX EVM

	Case1
	PSDCH
	5
	QPSK
	EPA5
	0
	2
	±1us
	±200Hz
	10%

	Case2
	PSSCH
	ALL
	ALL
	EVA70
	ALL
	ALL
	±1us
	±200Hz
	10%

	Case3
	PSCCH
	5
	QPSK
	EVA70
	3
	1
	±1us
	±200Hz
	10%

	Case4
	PSCCH
	10
	QPSK
	EVA70
	3
	1
	±1us
	±200Hz
	10%

	Case5
	PSBCH
	5
	QPSK
	EPA5
	0
	6
	±1us
	±200Hz
	10%


Noted: ALL indicates that every possible configuration should be included. 

Conclusion
In this paper, we present our proposals and observations on D2D performance requirements as follows：
Proposal 1: Four channels, i.e. PSDCH, PSCCH, PSSCH and PSBCH, should be well studied. And different configurations (including number of PRBs, length of Info Bits and channel models) for these channels should be selected based on each channel’s characteristics.
Proposal 2: The simulation results of single D2D link for PSDCH/PSSCH/PSCCH/PSBCH should be provided first.
Proposal 3: It is not necessary to use HARQ retransmission for PSDCH and PSBCH, while HARQ retransmission with maximum number of 4 should be considered for D2D communication. In addition, soft-combining for HARQ retransmission should be included.
Proposal 4: When the carrier frequency is set to 2GHz, the frequency errors of ±200Hz and time errors ±1us  of should be included.
Proposal 5: The recommended test cases for D2D demodulation performance requirements are summarized in Table 2.
Table2: Summary of typical test cases for D2D demodulation performance requirements
	Case #
	Channel
	Bandwidth
(MHz)
	Modulation
	Propagation Channel
	HARQ
	PRBs
	Timing error
	Frequency error
	TX EVM

	Case1
	PSDCH
	5
	QPSK
	EPA5
	0
	2
	±1us
	±200Hz
	10%

	Case2
	PSSCH
	ALL
	ALL
	EVA70
	ALL
	ALL
	±1us
	±200Hz
	10%

	Case3
	PSCCH
	5
	QPSK
	EVA70
	3
	1
	±1us
	±200Hz
	10%

	Case4
	PSCCH
	10
	QPSK
	EVA70
	3
	1
	±1us
	±200Hz
	10%

	Case5
	PSBCH
	5
	QPSK
	EPA5
	0
	6
	±1us
	±200Hz
	10%


Noted: ALL indicates every possible configuration should be included. 
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Appendix A: Some simulation results for test cases
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Figure 1.  The results for Case1
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Figure 2.  The results for Case3 and Case4
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Figure 3.  The results for Case5
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