Page 1


3GPP TSG-RAN WG1 NR #90bis	R1-1717976
Prague, Czech Republic, 9th – 13th October 2017

Agenda item:	7.4.1.2
[bookmark: Source]Source: 	LG Electronics
Title: 	RV order for special cases
[bookmark: DocumentFor][bookmark: _GoBack]Document for:	Discussion/Decision
[bookmark: _Ref481748349]Introduction
From previous RAN1 meeting in 2017 [1], the following agreements were made
	Agreement: (as a good compromise considering self-decodability, performance and complexity)
· When LBRM is not applied, fix RVs {0,1,2,3} at {0,17,33,56} x Z for BG1 and {0,13,25,43} x Z for BG2

Default RV order for any special cases where RV index is not explicitly signaled but there is no ambiguity about which instance of a transmission occurred:
· Evaluate at least {0,2,3,1} and {0,3,2,1} until RAN1#90bis. 
· Take final decision at RAN1#90bis.



In this contribution, we discuss the RV order for special cases.

Discussion 
From last meeting, it was agreed that the 4RV starting position became {0,17,33,56} x Z for BG1 and {0,13,25,43} x Z for BG2. Based on previous agreements, we evaluate the default RV order for special cases.
As for default RV order, we consider the average performance across code-rates, in which the performance is based on second transmission. Because the third and the forth transmission are very rare cases. Also, we consider that the subsequent RV make overlapping bit minimize for rest RVs.
The followings are the pair of {first transmission, second transmission} RV order for evaluations.
Alt1: {0, 1}, Alt2: {0, 2}, Alt3: {0, 3}
Table 1 shows the evaluation assumptions.
Table 1. Evaluation assumptions
	
	BG1
	BG2

	Code block size (CBS)
	3872
	1040

	Code rates
	0.89, 0.75, 0.67, 0.50, 0.40
	0.67, 0.57, 0.47, 0.25

	Modulation
	QPSK
	QPSK

	LDPC code
	[2]

	Channel
		AWGN




Base Graph #1
For BG1, we evaluate several code rates with K=3872 (>3840) to find out the best starting position for second transmission. 
           [image: ]
FIG 2. BG1 second transmission performance for different RV starting positions
From FIG2, it is observed that for second transmission, 33th RV position (RV2) shows the best performance, especially high and middle code rates. The performance gain looks over 3dB. So, the RV order would be [0,2,3,1] for BG1.

Proposal 1: For base graph#1, the RV order for special cases should be {0,2,3,1}.

Base Graph #2
For BG2, we evaluate several code rates with K=1040 to find out the best starting position for second transmission.
[image: ] 
FIG 3. BG2 second transmission performance for different RV starting positions

From FIG3, it is observed that for second transmission, 25th RV position (RV2) shows the best performance, especially high and middle code rates like BG1. The performance gain looks over 3dB. So, the RV order would be [0,2,3,1] for BG2.
Proposal 2: For base graph#2, the RV order for special cases should be {0,2,3,1}

Conclusions
In conclusion, we have following observations and proposals in this contribution,
Observation 1: For the RV order for special cases, it needs to be considered the second transmission performances.
Proposal 1: For base graph#1, the RV order for special cases should be {0,2,3,1}.
Proposal 2: For base graph#2, the RV order for special cases should be {0,2,3,1}.
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