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1. Introduction

In the last RAN4 #76BIS meetings, the WF on eD2D RX requirements was approved to define RX RF requirements for enhanced D2D for multiple carriers[2] as follow.
· Proposal 1: For concurrent D2D-WAN support, it is expected that the UE is required to meet the individual requirements of D2D and WAN separately.
· Proposal 2: For concurrent D2D-WAN, when D2D reception is on PCC
· Additional eD2D RX requirements in Rel-13 are FFS
· Proposal 3: For concurrent D2D-WAN, when D2D reception is on SCC / non-serving cell
· Additional eD2D REFSENS Rx requirements are to be defined in Rel-13
· Other D2D Rx requirements in Rel-13 are FFS
In this contribution, we provide our views on how to define general RX requirements for MCC operation in eD2D based on comparing with dual uplink inter-band CA.
2. Rx requirements for eD2D

For the UE RF receiver requirements, we can refer the dual uplink inter-band CA to define general Rx requirements for eD2D UE.
We summarized the eD2D Rx requirements for simultaneous WAN-D2D transmission in separate operating band in Table 3.
Table 1: Estimated UE Rx RF requirements for simultaneous WAN-D2D transmission in separate operating bands
	Section / Clause
	Description
	WAN-WAN
	WAN-D2D
	Decision

	7.3.1A
	Reference sensitivity for CA
	2UL inter-band CA
	D2D REFSENS
	Need to define REFSENS requirements in 7.3.1D with same RMC and single uplink configuration

	7.4.1A
	Maximum input level
	No Need
	WAN: -25dBm

D2D: -22dBm
	WAN follow 7.4.1

D2D follow 7.4.1D

	7.6.2.1A
	Out-of-band blocking for CA
	Covered by single CC
	No need
	No need

	7.7.1A
	Spurious response for CA
	Covered by single CC
	No need
	No Need


For MCC operation of B1 (WAN) + B28 (D2D), there was 3rd harmonics problems to own Band 1 Rx band. This is already studied in single [4] and dual uplink CA [5], and then RAN4 had made the REFSENS exception test requirements in Table 7.3.1A-0a in [6]. 

However, dual uplink configuration for eD2D UE in MCC operation does not usually happen to define eD2D UE REFSENS requirements as shown in Figure2.

From the Figure 2&3, we can see that WAN TX signal in case2 is existed then, D2D RX signal could not existed in same time due to half duplexer operation in co-channel. So this operation is similar case in Rel-12 D2D UE. To verify the eD2D REFSENS requirements RAN4, only consider Case 1 and Case 3 to consider TX leakage in eD2D RX frequency. Then this uplink configuration is similar to 1UL/2DL CA in case1 and 1UL/3DL CA in case3 for eD2D REFSENS test. 

To define eD2D REFSNES requirements, one remarkable point is that there was no operation with dual uplink for both Case 1 and 3 when RAN4 consider eD2D reception environments due to half duplexer operation in co-channel.
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Figure 2 eD2D UE Tx/Rx operation in B1(WAN)+B28(D2D) band combination
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Figure 3 eD2D UE Tx/Rx operation in B4(WAN)+B2(D2D) band combination
From the analysis, we can define REFSENS test configuration for eD2D reception case in Case 1 and 3. To simplify the REFSENS test, only one REFSENS test requirement is defined for both eD2D on Scell scenario and D2D on non-serving cell scenario.

Proposal 1: For the additional UE RX requirements, RAN4 do not need to consider the D2D operation on Pcell scenario since it was same environments of D2D UE in Rel-12.

The Table 2 is defined uplink test configurations for eD2D REFSENS. For the uplink configuration, RAN only considers 5MHz Channel bandwidth in closest the eD2D reception frequency.
Table 2: Uplink configuration for reference sensitivity

	Inter-band E-UTRA ProSe/E-UTRA configuration
	E-UTRA UL band / UL Fc/ Channel BW / NRB / Duplex mode

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



	2
	4
	4
	1752.5
	5
	25
	FDD

	2
	CA_2-4
	4
	1752.5
	5
	25
	FDD

	28
	1
	1
	1922.5
	5
	25
	FDD

	28
	CA_1-28
	1
	1922.5
	5
	25
	FDD


To define eD2D REFSENS requirements in both scenarios (i. e. Discovery or communication), RAN4 consider Tx leakage when the WAN TX frequency is close to D2D Reception frequency. However, the worst Tx/Rx frequency gap is 95MHz as shown in Figure3, so the Tx leakage impact can be ignore by Duplexer attenuation. Therefore, if RAN4 reuse the reference measurement channel (RMC) for D2D operation in Rel-12, we can achieve same REFSENS requirements in Rel-12 for eD2D UE as shown in Table 3 and 4.
Table 3 is proposed eD2D REFSENS requirements for Discovery scenario.
Table 3: Reference sensitivity for ProSe Direct Discovery QPSK PREFSENS 

	Channel bandwidth

	E-UTRA 

ProSe Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	2
	
	
	-104.1
	-104.1
	-104.1
	-104.1
	HD

	28
	
	
	-104.4
	-104.4
	-104.4
	-102.9
	HD

	NOTE 1:
Reference measurement channel is A.6.2 

NOTE 2:
The signal power is specified per port


Table 4 is proposed eD2D REFSENS requirements for communication scenario.
Table 4: Reference sensitivity for ProSe Direct Communication QPSK PREFSENS 

	Channel bandwidth

	E-UTRA 

ProSe

Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	2
	
	
	
	N/A3
	
	
	HD

	28
	
	
	
	-98.9
	
	
	HD

	NOTE 1:
Reference measurement channel is A.6.2 

NOTE 2:
The signal power is specified per port

NOTE 3:    Band 2 only support Discovery scenarios


For generally, the low band + high band combination in eD2D UE REFSENS, RAN4 can keep the REFSENS in both scenarios from D2D operation in single CC based on the above analysis.

But low band + low band combination or high band + high band combination between WAN and eD2D system, RAN4 consider case by case approach because the Tx/Rx frequency separation should be consider to define eD2D REFSENS between WAN TX frequency in Band X and D2D RX frequency in UL of Band Y.

Therefore, we propose as follow, 

Proposal 2: To simplify eD2D REFESENS requirements, RAN4 only consider 5MHz CBW in closest the eD2D reception frequency for uplink test configuration as a worst case scenario.
Proposal 3: Based on MCC operation analysis in example bands for eD2D UE, RAN4 can keep the REFSENS requirements on both scenarios (i. e. Discovery or communication) in Rel-12. 

Proposal 4: Other RX requirements should not define for eD2D UE since RAN4 already agreed to meet the individual RX requirements of D2D and WAN separately.
3. Conclusions


In this contribution, we provided our view for MCC operation in eD2D UE. From the analysis, we propose as follow
Proposal 1: For the additional UE RX requirements, RAN4 do not need to consider the D2D operation on Pcell scenario since it was same environments of D2D UE in Rel-12.

Proposal 2: To simplify eD2D REFESENS requirements, RAN4 only consider 5MHz CBW in closest the eD2D reception frequency for uplink test configuration as a worst case scenario.

Proposal 3: Based on MCC operation analysis in example bands for eD2D UE, RAN4 can keep the REFSENS requirements on both scenarios (i. e. Discovery or communication) in Rel-12. 

Proposal 4: Other RX requirements should not define for eD2D UE since RAN4 already agreed to meet the individual RX requirements of D2D and WAN separately.
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