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1. [bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Introduction
	In the previous RAN4 meeting, UE RF requirements for D2D UE are discussed [1][2], but there were not aligned with the RF requirements. So we provided our view which UE RF requirements will be defined based on the UE RF architectures of CA capable UE and single receiver RF chain. And also we provide our view for D2D UE RF requirements which can be followed the 2UL inter-band CA when D2D-WAN are operated in inter-band frequency and the UE RF requirements can be followed the 2UL intra-NC CA when D2D-WAN are operated in intra-band frequency. If D2D transmission and reception is separately operated, the RF requirements can be reused the cellular RF requirements except define new reference measurement channel.
2. Basic assumption for D2D UE RF requirements
 In the last RAN4 #72 meeting, LS reply for D2D multicarrier was sent to RAN WG1 that UE assumed that CA capable UE and single receiver chain UE for D2D service [4]. Therefore, both UE RF structure can be considered to define the D2D UE RF requirements. And RAN WG4 also has analyzed the D2D-WAN coexistence impacts based on TR36.942 and TR36.843 in inter-device. In the analysis, we consider that D2D UE only operated by aggressor and WAN UE/Network is victim case. But RAN4 do not consider that the legacy cellular UE signal impacted to D2D UE receiving signal. So we should consider this case to determine D2D UE RF requirements for intra-device.
We shows basic assumptions for UE RF requirements
· Scenarios & Use Case : In network, partial Network, out-of -Network
· RF architecture : 
· Discovery : Single RF UE [5]
· Communication (Public Safety): CA capable UE [5]
· Multi-carrier capability : Consider intra-device
· WAN TX-D2D TX : possible [3]
· WAN TX-D2D RX : possible in inter-band, impossible in co-channel
· WAN RX-D2D RX : possible [4]
· WAN RX-D2D TX : possible in inter-band, impossible in narrow Tx/Rx separation.
· D2D UL signal : SC-FDMA, (D2D UE have SC-FDMA decoding chain)
In paper, we consider two architectures to define Tx/Rx requirements for D2D UE as shown in [5].

3. D2D UE TX requirements
For the TX requirements for D2D UE, we should consider WAN and D2D UE are operated in intra- frequency or inter-frequency for intra-device.
Most requirements for D2D UE in inter-frequency can be reused 2ULs inter-band CA Tx requirements. Some difference is the special physical channel for D2D and synchronized conditions when we consider D2D and WAN simultaneous transmission. For the case, we can consider to define new test requirements for TA error, or we can drop the D2D signals when D2D are WAN Tx timing gap is over 33us.
For the initial frequency error, RAN4 consider 10ppm regardless of operating Band. But, in last RAN4 meeting, the D2D operating bands are determined by national/regulatory perspective [7]. RAN4 agreed that prioritize Band 2, Band 4 and Band 41 for commercial D2D discovery. And also Band 3, Band 7, Band 14, Band 26 and Band 28 will be prioritized for PS deployments for D2D discovery and D2D communication.
However, RAN1 are discussed PD2DSS acquisition in time/frequency offset according to the frequency range [8]. From the WF, they analyzed that current PD2DSS design targeted only for 700MHz carrier with 10ppm initial frequency offset. So the ambiguity problem can be increased with higher carrier frequency (e.g. 2GHz). Therefore, RAN4 need to further study for initial frequency offset according to the operating bands.
Table 1: UE RF Transmit Requirements for D2D UE
	Requirement
	Analysis
	Reference in TS36.101

	Transmit Power
	Maximum output Power
	Transmit power can be shared WAN TX-D2D TX in synchronized case. The maximum aggregated power should not exceed the MOP. The Transmit power can be reused as 2ULs inter-band CA
	6.2.2

	
	MPR and A-MPR
	General MPR and A-MPR may need to be revised for WAN UE’s to protect D2D signal if the in-band emission requirements are tight to protect D2D UE
	6.2.3
6.2.4

	
	Configured Transmit power
	May need to be revised for shared the Tx power. The configured transmit power can be followed as 2ULs inter-band CA.
	6.2.5

	Output Power Dynamics
	Min. power
	No need to change. Reused as 2ULs inter-band CA
	6.3.2

	
	OFF power
	No need to change. Reused as 2ULs inter-band CA
	6.3.3

	
	ON/OFF time mask
	Can be specified additional D2D physical channels (Discovery for TDM) for ON/OFF Mask.
	6.3.4

	
	Power Control
	Depend on the RAN1 decision. Open loop  power control will be defined for discovery and communication
	6.3.5

	Transmit signal quality
	Frequency error
	No impact to spec. or may specify initial frequency offset based on each operating bands.  Initial Frequency offset in high frequency can be impact to synchronization between D2D users [8]. 
	6.5.1

	
	Transmit modulation quality (EVM, In-band emission)
	Inter-band: No need to change. Reused as 2ULs inter-band CA
Intra-frequency: May need to be revised due to in-band emissions when WAN TX-D2D TX simultaneous transmission
	6.5.2

	Out of band Emission
	Spectral emission mask & A-SEM
	Inter-band: No need to change. Reused as 2ULs inter-band CA
Intra-frequency: May need to be revised due to in-band emissions when WAN TX-D2D TX simultaneous transmission
	6.6.2.1 and 6.6.2.2

	
	ACLR
	Inter-band: No need to change. Reused as 2ULs inter-band CA
Intra-frequency: May need to protect WAN UE form D2D aggressor. D2D ACLR can be changed since system T-put degradations exceed an operating limit of 5% loss in some outdoor scenarios.
	6.6.2.3

	Transmit intermodulation
	Inter-band: No need to change. Reused as 2ULs inter-band CA
Intra-frequency: May need to be revised due to in-band emissions when WAN TX-D2D TX simultaneous transmission
	6.7

	Timing alignment error
	Consider to define TA error test for only synchronized case. D2D signal can be dropped in unsynchronized case between D2D UEs
	6.8



Observation 1
From a UE transmitter perspective the following requirements may be impacted by D2D functionality: transmit power, ON/OFF time mask, Transmit modulation quality, Out of band Emission and transmit intermodulation.
4. D2D UE Rx requirements
For the D2D Rx requirements, REFSENS can be modified since D2D uplink signals is impacted on the WAN REFSENS in the intra-frequency. And also D2D REFSENS need to RMC and RAN WG4 should be discussed the uplink configuration for D2D REFSENS. It is quite different with legacy REFSENS test configuration. And for the inter-frequency, we should check the IMD/Harmonics impact of D2D-WAN simultaneous transmission. From the analysis, we can define REFSENS with MSD approach if harmonics/IMD fall into the own Rx bands. 
For the ACS and blocking characteristics, we need to consensus to reuse the existing receiver selectivity requirements with new RMC channel.
For the inter-modulation, we need to how to configure the multiple WAN TX-D2D TX simultaneous transmission. 

	Requirement
	D2D Impact
	Reference in TS36.101

	Reference Sensitivity
	For D2D REFSENS, we need to define RMC channel and uplink Tx configuration for WAN traffic, and also need to analysis of Harmonics and IMD impacts on own receiving frequencies.
For WAN REFSENS relaxation. Consider WAN RX-D2D TX case will be impacted WAN REFSENS due to D2D Tx signal is unexpected in legacy system.
	7.3

	Maximum input power level
	No impact expected, but need to define RMC channel

	7.4

	ACS
	Inter-band: No need to change. Reused as 2ULs inter-band CA, Need to define RMC channel
Intra-frequency: May need to be revised due to in-band emissions when WAN TX-D2D TX simultaneous transmission. Can follow 2UL intra-NC CA requirements.
	7.5

	Blocking characteristics
	In-band blocking
	Inter-band: No need to change. Reused as 2ULs inter-band CA
Intra-frequency: May need to be revised due to in-band emissions when WAN TX-D2D TX simultaneous transmission. Can follow 2UL intra-NC CA requirements.
	7.6.1

	
	Out-of-band blocking
	
	7.6.2

	
	Narrowband blocking
	
	7.6.3

	Spurious Response
	No need to change. Reused as 2ULs inter-band CA
	7.7

	Intermodulation
	Inter-band: No need to change. Reused as 2ULs inter-band CA
Intra-frequency: May need to be revised due to multiple WAN TX-D2D TX simultaneous transmission. Can follow 2UL intra-NC CA requirements.
	7.8

	Spurious emissions
	No need to change. Reused as 2ULs inter-band CA
	7.9



Observation 2
From a UE receive perspective the following requirements may be impacted by D2D functionality: reference sensitivity, ACS, blocking characteristics and intermodulation.
5. Conclusion
In this contribution we analyzed the UE RF requirements for D2D UE. The followings are the observations in this paper.
Observation 1
From a UE transmitter perspective the following requirements may be impacted by D2D functionality: transmit power, ON/OFF time mask, Transmit modulation quality, Out of band Emission and transmit intermodulation.
Observation 2
From a UE receive perspective the following requirements may be impacted by D2D functionality: reference sensitivity, ACS, blocking characteristics and intermodulation.
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