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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. In R4-76bis, we further agreed to introduce eD2D REFSENS for the cases when D2D Rx is on SCC/non-serving cell [R4-156859].

In this paper, we present the discussion on eD2D REFSENS when D2D Rx is on SCC/non-serving cell. 
For D2D Rx is on PCC, additional receiver requirements are discussed in our companion paper R4-157108. CR for eD2D RF requirements is provided in R4-157110.
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)
	
[image: image2.emf]UL

DL

UL

DL

Primary 

Antenna

PA

LNA

B2 Tx

B4 PRx

LNA

PA

B4 Tx

B2/B4 

Qualdplexer

LNA

B2 D2D PRx

B2 DL PRx


Figure 2: B2+B4 with D2D on B2
(with simultaneous reception on UL/DL of B2)


3. D2D Rx on SCC/non-Serving cell
When D2D is on SCC or a non-serving cell, the concurrency of RF operation during D2D reception is depicted below in Figure 3 or Figure 4, respectively. With respect to the agreed band combinations, this will be the case when the B28 or B2 channel is configured as SCC / non-serving D2D carrier.
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Figure 3: Illustration for D2D Rx on SCC
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Figure 4: Illustration for D2D Rx on non-serving cell




In R4-76bis, we agreed to introduce eD2D REFSENS when D2D Rx is on SCC/non-serving cell. Rationale for this agreement is that the RF configuration above differs from Rel-12 operation since we now have an UL configured on an inter-band carrier (B1 when D2D is on B28, and B4 when D2D is on B2).
To define the eD2D REFSENS, we use the methodology used for inter-band DL CA REFSENS. In TS 36.101 (Section 7.3.1A, the REFSENS for inter-band DL CA is defined to be the same as the single carrier REFSENS unless an exception is required due to harmonic relationship between the UL of the lower band with the DL of the higher band (as defined in Table 7.3.1A-0a and Table 7.3.1A-0b of TS 36.101) .
Following the same methodology used for inter-band DL CA, we can define the eD2D REFSENS to be the same as Rel-12 D2D REFSENS unless there is a harmonic relationship between the WAN UL carrier and D2D Rx carrier. For the agreed band combinations for eD2D, the following harmonic analysis is presented.
Table 1: eD2D B1 + B28 harmonic products 

	
	WAN UL carrier
	D2D carrier

	
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1920
	1980
	703
	748

	2nd order harmonics frequency range (MHz)
	3840 to 3960
	1406 to 1496

	3rd order harmonics frequency range (MHz)
	5760 to 5940
	2109 to 2244


As shown in Table 1 for eD2D B1+B28, none of the 2nd of 3rd harmonics lie on D2D Rx frequencies. The third harmonic of B28 hits the DL of B1 (and hence the WAN REFSENS exception was defined in this case), but is non-overlapping with B1 UL frequencies with ~190MHz separation. Thus it is expected that D2D Rx on B28 UL will not be affected by harmonics of WAN UL on B1 and their sidelobes.

Table 1: eD2D B2 + B4 harmonic products 

	
	WAN UL carrier
	D2D carrier

	
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1755
	1850
	1910

	2nd order harmonics frequency range (MHz)
	3420 to 3510
	3700 to 3820

	3rd order harmonics frequency range (MHz)
	5130 to 5265
	5550 to 5730


As shown in Table 1 for eD2D B2+B4, none of the 2nd of 3rd harmonics lie on D2D Rx frequencies. 

Thus for the agreed band combinations for Rel-13 eD2D, the eD2D REFSENS value can be set same as the Rel-12 D2D REFSENS for single CC. In the future if further bands are introduced for eD2D, harmonic analysis is required to be done on a case-by-case basis to define the eD2D REFSENS.
Proposal 1: For the agreed band combinations for Rel-13 eD2D, the eD2D REFSENS value can be set same as the Rel-12 D2D REFSENS for single CC

Observation 1: In the future if further bands are introduced for eD2D, harmonic analysis is required to be done on a case-by-case basis to define the eD2D REFSENS.

Further, in the WF R4-156859, we already agreed that the UE will be expected to individually meet the WAN and D2D requirements separately. Hence, apart from eD2D REFSENS, no further receiver requirements are needed for eD2D.

Proposal 2: For eD2D with D2D Rx on SCC/non-serving cell, only eD2D REFSENS is required in addition to the Rel-12 D2D receiver requirements.

4. Details on WAN UL configuration for eD2D REFSENS
For eD2D REFSENS with D2D Rx on SCC/non-serving cell, we also need to define the WAN UL configuration. As such, the bandwidth on WAN UL carrier and NRB for WAN UL transmissions can be set independently of the D2D bandwidth. Thus for simplicity, we propose to set the WAN channel BW as 5 MHz that is closest to the D2D carrier (similar to inter-band CA REFSENS setup). 
In particular, we propose the following test setup in our companion paper R4-157110.
The uplink configuration for the E-UTRA operating band is specified in Table 7.3.1D-3.

Table 3: Uplink configuration for E-UTRA band / E-UTRA CA band 
	Inter-band E-UTRA ProSe/E-UTRA configuration
	E-UTRA UL band / Channel BW / NRB / Duplex mode

	E-UTRA ProSe band
	E-UTRA band / E-UTRA CA band
	E-UTRA UL band
	Channel Bandwidth (MHz)
	NRB
	Duplex Mode

	2
	4
	4
	5
	25
	FDD

	2
	CA_2-4
	4
	5
	25
	FDD

	28
	1
	1
	5
	25
	FDD

	28
	CA_1-28
	1
	5
	25
	FDD

	NOTE 1:
For E-UTRA ProSe reception on SCC, the channel bandwith of the E-UTRA downlink SCC is set same as the ProSe channel bandwidth for which reference sensitivity is being measured.




Proposal 3: For eD2D REFSENS with D2D Rx on SCC/non-serving cell, the WAN uplink configuration can be set as shown in Table 3.

5. Conclusions

In this contribution, the following proposals and observations are made for eD2D receiver requirements when D2D Rx is on SCC / non-serving cell.

Proposal 1: For the agreed band combinations for Rel-13 eD2D, the eD2D REFSENS value can be set same as the Rel-12 D2D REFSENS for single CC

Observation 1: In the future if further bands are introduced for eD2D, harmonic analysis is required to be done on a case-by-case basis to define the eD2D REFSENS.

Proposal 2: For eD2D with D2D Rx on SCC/non-serving cell, only eD2D REFSENS is required in addition to the Rel-12 D2D receiver requirements.

Proposal 3: For eD2D REFSENS with D2D Rx on SCC/non-serving cell, the WAN uplink configuration can be set as shown in Table 3.
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