[bookmark: _Toc193024528]3GPP TSG-RAN WG4 Meeting #80                                     R4-166095
Gothenburg, Sweden, 22 - 26 Aug, 2016

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title:	Dicussion on UE RF requirements on 2UL multicarrier inter-band operation for V2V with 26 dBm maximum transmit power
Source:	CMCC
Agenda Item:	8.11.3
Document for:	Approval

1 Introduction
In RAN4 #79, a reply LS on V2X multicarrier configuration was approved [1]. RAN4 has agreed for multicarrier operation in V2V WI:
Conclusion:
· Analysis and specification of transmission and reception requirements for single component carrier (CC) operation will be completed as a first priority (e.g. for both licensed LTE bands and ITS spectrum at 5.9GHz).

· The analysis and specification of transmission and reception requirements for MCC V2V operation will be completed in RAN4 as second priority as part of the V2V WI.
· If the MCC operation for V2V service can’t be completed within V2V WI time line, RAN4 suggests to further study in Rel-14 pending agreement in the RAN plenary. Therefore MCC operation for V2V operation will be supported in Rel-14.

· Note that MCC V2V operation will depend on the V2V UE RF architecture and RAN4 needs further time to study support of MCC V2V operation and LTE operation with intra UE capabilities.

Based on the agreement above, we provide our proposals on UE RF requirements for 2UL multi-carrier inter-band operation in V2V service with 26dBm maximum transmit power.
2 Discussion
Considering that the UE of a given vehicle transmits and receives safety-related V2V messages, the maximum transmission power should not be reduced as a result of supporting simultaneous transmission of Uu and V2V. What’s more, the power consumption of vehicle based UE is not the problem as the traditional UEs. As a conclusion, it is proposed in [3] that 23dBm maximum transmission power of both carriers should be supported, which means that the maximum transmit power is 26dBm.
Observation 1: 26dBm maximum transmit power is needed in V2V operation scenario.
Proposal 1: UE with 2UL multi-carrier inter-band operation in V2V service is proposed to support the maximum transmit power of 26dBm.
The following UE Power Classes define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth of 2UL multi-carrier inter-band operation in V2V service.
Table 2-1 UE Power Class for uplink inter-band V2V service (two bands)
	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2V_3A-47A
	
	
	26
	±2
	
	
	
	

	V2V_8A-47A
	
	
	26
	±2
	
	
	
	

	V2V_39A-47A
	
	
	26
	±2
	
	
	
	

	V2V_41A-47A
	
	
	26
	±2
	
	
	
	



For 2UL inter-band CA case with 23 dBm maximum transmit power, the tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX are specified in Table 6.2.5A-1 from [2], which is calculated from the table 6.2.5-1 also from [2].

Table 2-22: PCMAX tolerance 
	PCMAX,c
(dBm)
	Tolerance T(PCMAX,c)
(dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0



Table 2-32: PCMAX tolerance for uplink inter-band CA (two bands)
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	PCMAX = 23
	3.0
	2.0

	22 ≤ PCMAX < 23
	5.0
	2.0

	21 ≤ PCMAX < 22
	5.0
	3.0

	20 ≤ PCMAX < 21
	6.0
	4.0

	16 ≤ PCMAX < 20
	5.0

	11 ≤ PCMAc < 16
	6.0

	-40 ≤ PCMAX < 11
	7.0



Taking this method into account, the PCMAX of the 2UL multicarrier inter-band V2V UE with 26dBm transmit power is proposed as below.
Proposal 2: The PCMAX of 2UL multicarrier inter-band V2V UE with 26dBm transmit power is proposed as table 2-4
Table 2-4 PCMAX tolerance for 2UL inter-band MCC V2V UE with 26dBm transmit power
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	24≤ PCMAX ≤ 26
	2.0

	23 ≤ PCMAX < 24
	2.5

	22 ≤ PCMAX < 23
	3.5

	21 ≤ PCMAX < 22
	4.0

	16 ≤ PCMAX < 21
	5.0

	11 ≤ PCMAX < 16
	6.0

	[bookmark: _GoBack]-40 ≤ PCMAX < 11
	7.0



There are not so much differences between the UE architecture of 26dBm maximum transmit power and that of 23dBm maximum transmit power. And as discussed in [4], there is no harmonic or harmonization issue. It is suggested that the other RF requirements of 2UL multicarrier inter-band operation for V2V with 26dBm maximum transmit power can be reused from that of 23 dBm maximum transmit power.
Proposal 3: The other RF characters of this power class 2 UE are proposed to be reused from the RF requirements of 2UL multicarrier inter-band operation for V2V with 23dBm maximum transmit power.
3 Conclusion
Observation 1: 26dBm maximum transmit power is needed in V2V operation scenario.
Proposal 1: UE with 2UL multi-carrier inter-band operation in V2V service is proposed to support the maximum transmit power of 26dBm.
Proposal 2: The PCMAX of 2UL multicarrier inter-band V2V UE with 26dBm transmit power is proposed as below.
Table 3-1 PCMAX tolerance for 2UL inter-band MCC V2V UE with 26dBm transmit power
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	24≤ PCMAX ≤ 26
	2.0

	23 ≤ PCMAX < 24
	2.5

	22 ≤ PCMAX < 23
	3.5

	21 ≤ PCMAX < 22
	4.0

	16 ≤ PCMAX < 21
	5.0

	11 ≤ PCMAc < 16
	6.0

	-40 ≤ PCMAX < 11
	7.0



Proposal 3: The other RF characters of this power class 2 UE are proposed to be reused from the RF requirements of 2UL multicarrier inter-band operation for V2V with 23 dBm maximum transmit power.
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