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1. Introduction

In R4-76, we agreed on defining eD2D RF requirements for the three cases: (i) D2D is on PCC, (ii) D2D is on SCC, (iii) D2D is on non-serving cell. From the viewpoint of D2D reception, all three cases present slightly different considerations. 
In this paper we discuss the receiver requirements when D2D Rx on PCC.
Receiver requirements for other operating scenarios is presented in our companion papers as listed below:

· R4-155555: D2D Rx on SCC

· R4-155556: D2D Rx on non-serving cell (non-PCC/non-SCC) 
2. Reference architecture
The RF reference architecture for some example scenarios with the agreed eD2D band combinations is shown below, assuming the UE also supports simultaneous reception on UL and DL of D2D band. If the UE shared a LNA between UL/DL reception of the D2D band (i.e., no simultaneous reception on UL/DL), then it will request for Rx Gaps on the D2D band for the purpose of D2D band. 
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Figure 1: B1+B28 with D2D on B28 
(with simultaneous reception on UL/DL of B28)
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Figure 2: B2+B4 with D2D on B2
(with simultaneous reception on UL/DL of B2)


3. D2D Rx on PCC
When D2D is on PCC, the concurrency of RF operation during D2D reception is depicted below in Figure 3.
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Figure 3: Illustration for D2D Rx on PCC
As discussed in our companion paper R4-155551, with concurrent D2D-WAN reception, RAN1/2 (and Rel-12 R4) specs do not guarantee any minimum performance for D2D. The only requirement for the UE is that WAN performance should not be degraded. Hence with D2D-WAN reception concurrency, the only requirements can be w.r.t. to WAN performance. 
Hence the question is then if any additional receiver requirement are needed to verify WAN performance due to D2D Rx on PCC? However, we note that due to the half-duplex constraint, we cannot configure the UE to transmit on PCC UL on the same subframes where D2D reception is configured. This contradicts with the test setup for RF receiver tests in TS 36.101. It is indeed possible to define special PDSCH scheduling pattern on PCC DL and SCC DL so that there is no WAN UL (PUSCH or PUCCH (Ack/Nack)) on the D2D subframes. This however departs from an RF test setup. In Rel-12, similar test setup was done as a part of D2D demodulation requirements (see section 12.8 in TS 36.101). 
Observation 1: Due to half-duplex constraint, we cannot have WAN UL on D2D subframes that are used for D2D reception. Thus testing WAN Rx performance with D2D Rx on PCC as per RF test methodology is not possible.

Further, we can also show the from a RF concurrency viewpoint, legacy operation (with active UL on PCC) is more difficult for the UE w.r.t. DL reception performance than when receiving on PCC UL for D2D.  In Table 1, we compare the legacy operation (Tx on PCC UL, Rx on PCC/SCC DL) and D2D Rx operation (Rx on PCC UL+ Rx on PCC/SCC DL). Only the PRx path is shown for the sake of discussion.

Table 1: Comparing legacy operation (Tx on PCC+Rx on PCC/SCC) with D2D Rx operation (Rx on PCC UL + Rx on PCC/SCC DL) for D2D Rx on PCC
	Legacy operation
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	D2D Rx operation on PCC
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For legacy operation, the UL leaks into the PCC DL at 28dBm – Duplexer isolation, resulting in Tx leakage of ~ -22..-27dBm depending on the duplexer isolation assumption (50-55dB). 

For D2D Rx case, even assuming the maximum input level of -22dBm (as in Rel-12 specs) for D2D signal at the antenna, the leakage of the D2D signal to the PCC DL is at -22 – FE loss – LNA-LNA isolation. Thus even with some small LNA-LNA isolation (e.g., 5dB) the leakage of D2D Rx signal into PCC DL is smaller than the legacy case.

Hence the legacy operation is a tougher requirement for the UE to meet as compared to D2D Rx on PCC. 

Observation 2: Legacy operation of (Tx on PCC+Rx on PCC/SCC) is tougher for the UE compared to D2D Rx on PCC (Rx on PCC UL + Rx on PCC/SCC DL)
Based on the Observations above, we make the following proposal for D2D Rx on PCC.
Proposal 1: No additional receiver requirements (beyond Rel-12 D2D) are needed for Rel-13 multicarrier D2D when D2D is on PCC.

4. Conclusions

In this contribution, the following proposals made for Rx requirements for eD2D when D2D is on PCC.

Observation 1: Due to half-duplex constraint, we cannot have WAN UL on D2D subframes that are used for D2D reception. Thus testing WAN Rx performance with D2D Rx on PCC as per RF test methodology is not possible.

Observation 2: Legacy operation of (Tx on PCC+Rx on PCC/SCC) is tougher for the UE compared to D2D Rx on PCC (Rx on PCC UL + Rx on PCC/SCC DL)
Proposal 1: No additional receiver requirements (beyond Rel-12 D2D) are needed for Rel-13 multicarrier D2D when D2D is on PCC.
5. References

[1] R4-154930, “Consideration on eD2D RF issues based on MCC operation”, LG Electronics, RAN4 #76
[2] R4-155402, “Frequency bands for D2D Discovery Requirements in Release 13”, Ericsson, RAN4 #76
[3] R4-154016, “D2D UE RF Requirements for Multiple Carriers”, Ericsson, RAN4 #76
[4] R4-155555, “eD2D RF: Rx requirements when D2D Rx is on SCell”, Qualcomm, RAN4 #76bis
[5] R4-155556, “eD2D RF: Rx requirements when D2D Rx is on non-PCell/non-SCell”, Qualcomm, RAN4 #76bis
[6] R4-155551, “eD2D RF requirements: General aspects” , Qualcomm, RAN4 #76bis
8
3

_1505483374.vsd
Primary Antenna


UL


DL


PA


LNA


B28 Tx


B28 DL 


LNA


B28 D2D PRx 


LB


HB


UL


DL


PA


LNA


B1 Tx


B1 PRx



_1505484152.vsd
DL


UL


PCC 


DL


UL


SCC


D2D Rx



_1501316262.vsd
Primary Antenna


UL


DL


PA


UL


DL


LNA


LNA


Tx


PCC PRx


SCC PRx


D2D PRx


28 dBm


~-27..-22 dBm



_1505483339.vsd
LNA


B2 D2D PRx


B2 DL PRx


PA


LNA


UL


DL


UL


DL


Primary Antenna


B2 Tx


B4 PRx


LNA


PA


B4 Tx


B2/B4 Qualdplexer



_1501316255.vsd
Primary Antenna


UL


DL


PA


LNA


LNA


Tx


PCC PRx


D2D PRx


UL


DL


SCC PRx


LNA


-22dBm


-22 – FE loss - LNA-LNA isolation



