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In RAN1#78 meeting, there were quite some progresses on D2D physical signals and channels. In the last RAN4 meeting, some overview papers on D2D RRM had been discussed. In this paper, we try to address our general view on performance requirements for D2D demodulation. 
Challenges for D2D transmissions
For D2D capable UE, it needs to communicate with eNB and communicate with D2D peer. The first transmission is corresponding to UE-to-WAN, and the latter one is corresponding to UE-to-UE. In RAN4, both the performance of UE-to-WAN and UE-to-UE should be investigated for D2D transmissions. 
· Switching reception timing issue for D2D capable UE
UE-to-WAN is not independent of UE-to-UE transmissions, since there is a switching time between cellular spectrum reception and D2D reception on associated UL spectrum of FDD band. According to [2], RAN4 has the following conclusions:
· Simultaneous reception on associated UL and DL spectrum of a FDD band is possible. It is required that such a D2D capable UE have two receiver down-converter chains. For a 2DL CA capable UEs, the second receiver down-converter chain can potentially be reused (Rx LO tuned from SCC DL to PCC UL) to simultaneously receive on the UL and DL of PCC. Re-tuning time from SCC DL to PCC UL can be assumed to be within 1 subframe. 

· Switching reception between associated UL and DL spectrum of a FDD band is possible. When switching reception between associated UL and DL spectrum of a FDD band, re-tuning time between UL and DL reception can be assumed to be within 1 subframe in each direction (i.e., switching reception between D2D-to-WAN or WAN-to-D2D). 
Based on the above conclusions, in case D2D transmission is enabled, D2D transmissions have great impact on the WAN performance due to switching reception time. The switching reception time at least have the following impact on the UE-to-WAN:
· PDSCH reception
· PHICH reception and further uplink HARQ procedure
· CSI measurements
· etc
As one example, in case single receiver chain is employed for the D2D capable UE, the T-RPT pattern is 01000100, as shown in the column indicated by “Uplink spectrum reception” in Figure 1. Due to the switching reception between D2D-to-WAN or WAN-to-D2D, the reception of the following downlink subframes 0, 1, 2, 4, 5, 6, 8 and 9 may be impacted, as shown marked as “red” block in the column indicated by “downlink spectrum reception”. 
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[bookmark: _Ref399245696]Figure 1: UE-to-UE impact on UE-to-WAN

In order to keep the right behaviour for UE, some test cases shall be introduced to guarantee that unexpected performance loss is avoided or minimized due to switching. 

Proposal 1: RAN4 should investigate the UE-to-WAN performance impact when UE-to-UE is enabled. As one aspect, the performance impact due to switching reception timing should be investigated.  

· AGC issue
According to RAN1 LS [1], unlike LTE UL, there is no single point of reception (i.e. eNodeB) for D2D. As a consequence, D2D transmissions may not be power controlled to one single UE. This may potentially lead to significant received power variation from one time instant to another for a D2D UE. In RAN4 LS [3], it is concluded:
An LTE UE employing an AGC implementation based on energy estimation can settle within one LTE symbol (up to 70us). Note that RAN4 has not made any assumption on the baseline AGC type. Furthermore based on UE implementation, additional AGC settling time (e.g., 2-3 symbols overall) may be required for higher order modulation to achieve acceptable accuracy. However the impact to demodulation performance may or may-not be significant.
In RAN4 demodulation, the performance impact due to AGC setting time shall be investigated. It should be one test purpose to check the performance impact due to AGC setting time. 
Proposal 2: It should be one test purpose to check the performance impact due to AGC setting time.
Scenarios and channels
Scenarios
For D2D transmissions, two types of transmission are defined, one is D2D communication, and one is D2D discovery. For discovery, the following two types of discovery procedure are defined:
Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis
Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis
For communication, the following two modes are defined:
· Mode 1: 
· The location of the resources for transmission of the scheduling assignment by the broadcasting UE comes from the eNodeB. 
· The location of the resource(s) for transmission of the D2D data by the broadcasting UE comes from the eNodeB.

· Mode 2:
· A resource pool for scheduling assignment is pre-configured and/or semi-statically allocated.
· UE on its own selects the resource for scheduling assignment from the resource pool for scheduling assignment to transmit its scheduling assignment.
From transmission point of view, there are some differences for Type 1 and Type 2 discovery regarding resource allocation, and there are also some differences for Mode 1 and mode 2 communications with respect to resource allocation. However, from reception point of view, the same physical layer procedure is applied for Type 1 and Type 2 when discovery signal is transmitted. Similarly, the same physical layer procedure for reception is applied for Mode 1 and mode 2 communications. Hence, for UE performance, it may be not necessary to elaborate the tests for all types and modes. Only one type is selected for discovery and one mode is selected for communication. Type 2 discovery and Mode 1 communication is preferred. 
Proposal 3: The reception procedure is agnostic to the discovery type and the communication mode. Discovery type and communication mode can be down selected for test purposes. 
Physical signals/channels
For UE-to-UE transmissions, RAN1 has defined several new channels:
· D2DSS signal 
· PD2DSCH channel 
· D2D grant
· SA
· Discovery channel
· Communication Data channel
For D2D grant, SA, discovery channel and communication channel are different from any available channels/signals for cellular communication. Hence, it is necessary to design test cases for these new channels. 

Conclusion
In this paper, we give our general view on performance requirements on the D2D demodulation. We have the following proposals:

Proposal 1: RAN4 should investigate the UE-to-WAN performance impact when UE-to-UE is enabled. As one aspect, the performance impact due to switching reception timing should be investigated.  
Proposal 2: It should be one test purpose to check the performance impact due to AGC setting time.
[bookmark: _GoBack]Proposal 3: The reception procedure is agnostic to the discovery type and the communication mode. Discovery type and communication mode can be down selected for test purposes. 
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