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1. RefSens

RefSens is band specific. Since all band specific considerations are already included in the specified WAN RefSens, the RefSens for D2D to receiver on FDD UL can be simply derived as follows:

	RefSensD2D = RefSensWAN + ∆SNRD2D-WAN + f(∆ILUL-DL) + 10log10(LCRB/NRB)
	
(1)

	Where

	RefSensD2D:
	Reference sensitivity for D2D (Rx on FDD UL) with new reference measurement channels

	RefSensWAN:
	Reference sensitivity for WAN (Rx on FDD DL) currently specified in TS 36.101.

	
	

	∆SNRD2D-WAN:
	Difference in decoding SNR requirements between the new reference measurement channels for D2D and currently specified WAN DL reference measurement channels.

	∆ILUL-DL:
	Difference in insertion loss of the UL filter compared to the DL filter of the band-duplexer

	f(∆ILUL-DL):
	To account for shared-pain as per RAN4 agreed procedure for CA

	LCRB:
	Transmission BW of the new D2D reference measurement channel

	NRB:
	Transmission BW configuration (since DL reference measurement channels are fully allocated)


Proposal 2: D2D specific RefSens to receive the new D2D specific measurement channel on FDD UL band is derived using (1).

Note that the factor 10log10(LCRB/NRB) in the D2D RefSens will pull down the RefSens by a large factor, depending on the transmission bandwidth of the D2D RMC and channel BW. For example, for a 10MHz system and 2RB D2D RMC, this factor is ~-14dB. With respect to susceptibility to spurs in UE’s transceiver, D2D RefSens is thus a tighter requirement that current WAN RefSens.
Observation 1: With respect to susceptibility to spurs in UE’s transceiver, D2D RefSens on FDD UL is a tighter requirement that current WAN RefSens.
The only remaining band-specific component in the above expression is ∆ILUL-DL, that is the difference in insertion loss between the UL and DL filter of the band duplexer. In the following table, we provide some filter data for all FDD bands. Note that we report max values, even though typical values may be larger in certain cases.
Proposal 3: Include the filter vendor data in Table 2 on ∆ILUL-DL for FDD bands in the TR.

Table 2: Filter vendor data on difference in IL between UL and DL filters (∆ILUL-DL)

	E-UTRA band
	∆ILUL-DL 

	
	Vendor A
	Vendor B
	Vendor C

	2
	-0.5
	-0.2
	-0.4

	3
	-0.3
	0.5
	-0.9

	4
	-0.4
	0
	-0.3

	7
	0.6
	0.1
	-0.2

	14
	
	-0.2
	0

	20
	-0.5
	-0.3
	-0.5

	26
	0
	0.4
	0

	28
	(A) 0
(B) 0
	(A) 1

(B) 0.6
	(A) -0.3
(B) 0.3


2. Conclusions

In this paper, the following proposals are made on calculating REFSENS for D2D Rx on FDD bands.

TP for TR 36.877 corresponding to these proposals is included in the Appendix.


 (D2D RefSens)

Proposal 1: D2D specific RefSens to receive the new D2D specific measurement channel on FDD UL band is derived using (1).

Proposal 2: Include the filter vendor data in Table 2 on ∆ILUL-DL for FDD bands in the TR.
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4. Appendix: Text Proposal to TR 36.877 (Section 7.3)
---- START OF TP ---

7.3
Reference sensitivity power level
D2D specific reference measurement channel (RMC): The D2D specific RMC will differ from the existing DL reference measurement channels since it will be PUSCH modulated and possibly narrowband (e.g., 2 RBs for D2D discovery use case).


It is FFS that for the partially allocated D2D reference measurement channels, if no in-channel noise (‘OCNG’) will be added (consistent with BS specifications).
RefSens for D2D to receive on FDD UL can be derived as follows:

	RefSensD2D = RefSensWAN + + ∆SNRD2D-WAN + f(∆ILUL-DL) + 10log10(LCRB/NRB)
	
(1)

	Where

	RefSensD2D:
	Reference sensitivity for D2D (Rx on FDD UL) with new reference measurement channels

	RefSensWAN:
	Reference sensitivity for WAN (Rx on FDD DL) currently specified in TS 36.101.

	
	

	∆SNRD2D-WAN:
	Difference in decoding SNR requirements between the new reference measurement channels for D2D and currently specified WAN DL reference measurement channels.

	∆ILUL-DL:
	Difference in insertion loss of the UL filter compared to the DL filter of the band-duplexer

	f(∆ILUL-DL):
	To account for shared-pain as per RAN4 agreed procedure for CA

	LCRB:
	Transmission BW of the new D2D reference measurement channel

	NRB:
	Transmission BW configuration (since DL reference measurement channels are fully allocated)


Note that the factor 10log10(LCRB/NRB) in the D2D RefSens will pull down the RefSens by a large factor, depending on the transmission bandwidth of the D2D RMC and channel BW. For example, for a 10MHz system and 2RB D2D RMC, this factor is ~-14dB. With respect to susceptibility to spurs in UE’s transceiver, D2D RefSens on FDD UL is a tighter requirement that current WAN RefSens.

Table 7.3-1 below lists some filter vendor data on ∆ILUL-DL of band duplexer for E-UTRA FDD bands. 
Table 7.3-1: Filter vendor data on ∆ILUL-DL
	E-UTRA band
	∆ILUL-DL 

	
	Vendor A
	Vendor B
	Vendor C

	2
	-0.5
	-0.2
	-0.4

	3
	-0.3
	0.5
	-0.9

	4
	-0.4
	0
	-0.3

	7
	0.6
	0.1
	-0.2

	14
	
	-0.2
	0

	20
	-0.5
	-0.3
	-0.5

	26
	0
	0.4
	0

	28
	(A) 0
(B) 0
	(A) 1

(B) 0.6
	(A) -0.3
(B) 0.3
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