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Introduce
The new V2X band combinations are proposed by interested operators in rel-15 time frame. This contribution provides a TP for TR 36.787 to capture the V2X operating band, Bandwidth combination, coexistence evaluation results and related RF requirements.
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4
Background

4.1
Justification

3GPP is now completing the Release 14 work on LTE V2X including RAN4 minimum requirements and frequency bands for V2X operation. The current specification considers an initial set of frequency bands for Uu and PC5 interface that we requested as part of Release 14 work. 

However, in order to continue to grow the LTE V2X ecosystem, it will be necessary to extend the frequency bands support by the V2X UE on Uu with concurrent operation of Band 47 on PC5 in Release 15 and later, and in addition to include RF requirements for:
· LTE Carrier Aggregation on Uu concurrently with PC5 operation 
4.2
Objective

The objective of this work item is to specify RAN4 RF requirements for the following:

· Concurrent operation of additional LTE Uu frequency bands and PC5 operation on Band 47

· Highest priority, and target for RAN#76 completion, shall be given to the following combination:

	V2X MCC Band
	V2X Band
	Channel bandwidths
	Interface

	V2X_20_47
	20
	5, 10, 15, 20
	Uu

	
	47
	10, [20]
	PC5


· Other LTE Uu frequency bands are not precluded. For the target completion date, RAN4 should guaranteed the minimum two RAN4 WG meeting from the starting for new band combinations.

	V2X inter-band concurrent combination
	V2X Band
	Channel bandwidths [MHz]
	Interface

	V2X_34_47
	34
	5, 10, 15
	Uu

	
	47
	10, 20
	PC5

	V2X_5_47
	5
	5,10
	Uu

	
	47
	10,20
	PC5

	V2X_28_47
	28
	3,5,10,15,20
	Uu

	
	47
	10,20
	PC5

	V2X_71_47
	71
	5,10,15,20
	Uu

	
	47
	10,20
	PC5


· Concurrent operation of LTE Uu Carrier Aggregation and PC5 operation on Band 47. Proposed combinations to be proposed during the work item inline with the CA basket WID approach.

· Based on agreed work plan (R4-1703287), the total number of carriers of LTE Uu CA and PC5 operation is restricted up to 3CCs in this WI.

· E.g. CA_XA-YA (Uu) + 47A (PC5) or XA (Uu) + 47B (PC5)
Newly proposed combinations may be included to this work item at every RAN plenary, but shall have been proposed at the RAN4 meeting prior to the corresponding RAN plenary where they are agreed. 

Once a band combination is completed, it shall be included in the 3GPP specifications immediately, and Release independence of that combination shall be supported from release 14 (same approach as for LTE frequency bands and CA combinations today).
5
Additional UE RF: General part
5.1
UE RF requirements

For LTE-based V2X service in Rel-14, RAN4 considered example RF architecture as shown in Figure 5.1-1. 
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Figure 5.1-1 Example RF architecture of inter-band con-current operation without harmonic problems 
In rel-14, RAN4 only added V2X band combination without harmonics/IMDs problem to own V2X received frequency bands based on the agreed WF in rel-14 as below

Agreed WF: For introducing new license bands for V2X operation, RAN4 agreed the follow phased approach
· Due to time limitation to complete at March 2017 in rel-14, the phased approach proposed to add new licensed bands as below
· 1st phase, Add new licensed bands w/o harmonics/IMD problems into Band 47.

· So Band 3/7/8/39/41 are added for the new inter-band con-current V2X operation in V2X WI.
· 2nd phase, RAN4 study how to solve the harmonics/IMDs problems of multi-carrier V2X band combination.

Hence, RAN4 need to study how to solve the harmonics/IMD problem into the own receiving frequency bands for inter-band con-current V2X operation.
Table 5.1-1 shows the harmonics and IMDs problem by legacy LTE UL transmission or dual transmission with licensed band and unlicensed band. 
Table 5.1-1. Harmonics /IMDs impacts on own Rx bands

	Licensed Band
	B47 Range (MHz)
	Comments for harmonics/IMD problems

	
	5855 – 5925
	

	E-UTRA band
	UL Range (MHz)
	Harm. Order
	Harmonic Range (MHz)
	

	B3
	1710 – 1785
	3x
	5130 – 5355
	No Harmonics/IMDs 

	B7
	2500 - 2570
	2x
	5000 - 5140
	No Harmonics/IMDs

	B8
	880 -915
	6x
	5280 – 5490
	No Harmonics/IMDs 

	B39
	1880 - 1920
	3x
	5640 – 5760
	No Harmonics/IMDs

	B41
	2496 - 2690
	2x
	4992 – 5380
	No Harmonics/IMDs

	B1
	1920 - 1980
	3x
	5760 – 5940
	1) Harmonic into B47

2) 5th IMD into B47

	B5
	824 - 849
	7x
	5768 – 5943
	1) Harmonic into B47, No IMD problems

	B19
	830 - 845
	7x
	5810 – 5915
	1) Harmonic into B47
No IMD problems

	B20
	832 - 862
	7x
	5824 – 6034
	1) Harmonic into B47, No IMD problems

	B21
	1448 - 1463
	4x
	5792 – 5852
	1) Side-lobe into B47
2) 4th IMD into B21

	B26
	814 - 849
	7x
	5698 – 5943
	1) Harmonic into B47

No IMD problems

	B28
	703 - 748
	8x
	5624 – 5984
	1) Harmonic into B47
No IMD problems

	B31
	452.5 – 457.5
	13x
	5882.5 – 5947.5
	1) Harmonic into B47 but 13th harmonic impact can ignore.

No IMD problems

	B34
	2010 - 2025
	3x
	6030 - 6075
	No Harmonics/IMDs

	B65
	1920 - 2010
	3x
	5760 – 6030
	1) Harmonic into B47

2) 5th IMD into B47 and B65

	B71
	663 - 698
	8x
	5304 - 5584
	No Harmonics/IMDs

	The other Licensed bands
	-
	Xx
	-
	No Harmonic impact. But need to IMD analysis into Band 47 and own licensed operating bands


<Unchanged sections are omitted>
5.1.2
Summary of coexistence study
Table 5.1.2-1 summarizes the V2X band combinations with self-interference problems.
Table 5.1.2-1: Summary of Self-interference analysis for V2X band combination
	V2X con-current configuration
	Dual transmission
Configuration
	Harmonic

relation to own band
	intermodulation to own band 
without uplink
	interference due to small frequency separation
	MSD

	V2X_5A-47A
	V2X_5A-47A
	7th order harmonic into Band 47
	-
	-
	- [0.0] dB w/ HTF by harmonic product

	V2X_20A-47A
	V2X_20A-47A
	7th order harmonic into Band 47
	-
	-
	- [0.0] dB w/ HTF by harmonic product

	V2X_28A-47A
	V2X_28A-47A
	8th order harmonic into Band 47
	-
	-
	FFS

	V2X_34A-47A
	V2X_34A-47A
	-
	-
	-
	- No harmonic/IMD issues

	V2X_71A-47A
	V2X_71A-47A
	-
	-
	-
	- No harmonic/IMD issues


<End of Text Proposal>
3GPP


_1551782899.vsd
�

DIP


Low bands
switch


Mid bands switch


DIP


High bands switch


Ultra High bands switch


DUP


V2X (Uu operation) in Band XX


RFIC


S/W



