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Introduction
In the RAN1 90b-NR-34 offline email discussion, the following working assumption was agreed:
Working assumption:
•        For UL transmission without UL grant, for a TB transmission with K repetitions 
–     The repetitions follow an RV sequence and it is configured by UE-specific RRC signalling to be one of the following: 
•     Sequence 1: {0, 2, 3, 1}
•     Sequence 2: {0, 3, 0, 3}
•     Sequence 3: {0, 0, 0, 0} 

Additionally, there was one agreement in channel coding session in RAN1#90b [1] as follows:

Conclusion for other cases, e.g. grant-free and unlicensed: 
1. The respective session should determine the requirements (ambiguity, number of repetitions, self-decodability, existence of configuration signalling) and RV(s) should then be determined accordingly in the channel coding session. 

Based on above agreement, this contribution provides  further technical analysis and simulation resultsof RV sequence order for grant free transmission.
RV sequence configuration for UL grant-free transmission  
In UL grant-free transmission, one TB is configured to  transmit with several repetitions. In order to get effective incremental redundancy combining gain, RV sequences for repetition should be optimized for different use cases, such as performance or self-decodability.  It was agreed in channel coding session that the RV sequence {0, 2, 3, 1} would be the best RV sequence  in the IR combination gain [1] with self-decodable capability even with one RV is missed in the decoding process.  Meanwhile, self-decodability  needs to be taken into account in the grant free transmission due to potential packet loss by collision or miss-detection.  , The chase combining with RV sequence {0, 0, 0, 0} is optimal for self decodable with any RV version received..  The RV sequences {0, 3, 0, 3} provides suboptimal self-decodable requirement but  the gain of IR combing.  From gNB prospective, the configurable RV sequence would  provide the flexibility for gNB to optimize for each deployment scenario. From UE side, all redundant versions are always present for different transmission occasion andno additional complexity is foreseen.  Some simulations are performed to evaluate the potential  RV sequence candidates of RV sequence in order to get a complete picture ofpossible RV combination. 
In Figure 1, the evaluation results of a few RV sequences with self decodable capability are shown..
Cat1: Self-decodable and chase combination: {0, 0, 0, 0}
Cat2: Self-decodable and IR combination: {0, 3, 0, 3}, {0, 3, 0, 0}
Cat3:  IR combination with full early termination gain and partial self decodable: {0, 2, 3, 1} 
Cat4: Partial self-decodable with partial early termination gain: {0, 3, 0, 2}, {0, 3, 0, 1}, {0, 3, 2, 1}
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                                    Figure 1: simulation result for different RV sequences

Observations on simulation results:
· RV sequence with Chase combining sequence {0, 0, 0, 0} shows the worst performance.
· RV sequence with Self-decodable and IR combining: {0, 3, 0, 3}, {0, 3, 0, 0} show similar performance, but still better than the sequence {0, 0, 0, 0}. Hence, it seems these two sequences have no big difference in performance when it is used in grant-free transmission.
· IRV sequence {0, 2, 3, 1} with full early termination gain has the best performance with longer delay in decoding if RV0 is missed in decoding. When the first transmission is missing, the second transmission can’t be decoded successfully without the combination with RV3.
· For  RV sequences with partial early termination gain: {0, 3, 0, 2}, {0, 3, 0, 1}, {0, 3, 2, 1}, these are a set of compromising RV sequences with   some capability of self-decodability   and  suboptimal IR performance.
Based on above observations, limiting the RV sequence only in one or two sequences is not beneficial to the grant free performance.   
Proposal:  RV sequence in multiple repetitions of UL grant-free transmission should be configured by RRC signaling and up to gNB configuration.   The following working assumption made in the email discussion after RAN #90bis meeting would not be confirmed
Working assumption:
· For UL transmission without UL grant, for a TB transmission with K repetitions 
–     The repetitions follow an RV sequence and it is configured by UE-specific RRC signalling to be one of the following: 
•     Sequence 1: {0, 2, 3, 1}
•     Sequence 2: {0, 3, 0, 3}
•     Sequence 3: {0, 0, 0, 0} 

 Conclusion 
In this contribution, the performance and technical analysis for RV sequence usage of grant-free transmission have been presented. General observation is that RV sequence selection is one trade-off between one trade-off between performance and self-decodability. Making strict limitation on gNB implementation is not necessary.
Proposal:  RV sequence in multiple repetitions of UL grant-free transmission should be configured by RRC signaling and up to gNB configuration.   The following working assumption made in the email discussion after RAN #90bis meeting would not be confirmed
Working assumption:
· For UL transmission without UL grant, for a TB transmission with K repetitions 
–     The repetitions follow an RV sequence and it is configured by UE-specific RRC signalling to be one of the following: 
•     Sequence 1: {0, 2, 3, 1}
•     Sequence 2: {0, 3, 0, 3}
•     Sequence 3: {0, 0, 0, 0}  
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Appendix:  Simulation parameters
	LDPC codes
	BG2

	Number of information bits
	1000

	Modulation
	QPSK

	[bookmark: OLE_LINK19]Code rate
	2/3

	Channel
	AWGN
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