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1. Introduction
Following agreements were achieved at RAN1#103-e meeting [1].
For HARQ-ACK multiplexing on PUSCH of different priority in R17, support a mechanism for gNB to enable/disable the multiplexing.
· FFS the type of the mechanism, e.g. DCI indication and/or RRC configuration, beta_offset=0
· FFS: Interaction between the enable/disable mechanism and other multiplexing conditions
· FFS for other types of UCI.

In this contribution, we share our views on enhancements for Rel-17 intra-UE multiplexing/prioritization.
2. Discussions
2.1. [bookmark: _GoBack]Separate configurations for multiplexing with different priority combinations
From the email discussion at thelast meeting, the following cases are separate configurations for multiplexing with different priority combinations:
· Case 1: multiplexing HP HARQ-ACK on LP PUSCH
· Case 2: multiplexing LP HARQ-ACK on LP PUSCH
· Case 3: multiplexing LP HARQ-ACK on HP PUSCH
· Case 4: multiplexing HP HARQ-ACK on HP PUSCH
In current NR specification, when a HARQ-ACK is multiplexed on the PUSCH, to determine the channel coding format of HARQ-ACK, a beta-offset value of the offset between coding rate of PUSCH and HARQ-ACK is indicated to the UE, which can be used by the UE to determine the number of allocated UCI resources on the PUSCH. While in NR Rel-17, considering different types of service can be multiplexed, High priority HARQ-ACK may be multiplexed on a low priority PUSCH,  or low priority HARQ-ACK may be multiplexed on a high priority PUSCH, different beta offset values are needed for different types of service multiplexing. For case 1 and case 4, the similar values of current beta offset values can be reused, but for case 2, if the low priority of HARQ-ACK is multiplexed on a high priority PUSCH, the beta offset values need to be configured to be smaller than current beta offset values, even the values can be smaller than one. Another case 4, if the high priority of HARQ-ACK is multiplexed on a low priority PUSCH, the beta offset values need to be configured higher than current beta offset values, to better protect the high priority HARQ-ACK transmission.
Proposal 1: For the low priority of HARQ-ACK is multiplexed on a high priority PUSCH, the beta offset values need to be configured to be smaller than current beta offset values, even the values can be smaller than one.

2.2. Configuration of beta-offset  and alpha
From above analysis, it is straightforward to configure four sets of beta offset values for four different cases, another method to configure different beta offset values can be introducing another scaling factor of the concept of scaling factor, for case 2, the scaling factor can be configured to be smaller than 1, and for case 4, the scaling factor can be configured to be larger than 1. By using this method the beta offset values can be smaller than 1 and larger than the beta offset values in current specification.
Another FFS issue is whether to support separate configurations of alpha. Alpha is used to set upper limit of available resource for UCI in PUSCH. In Rel-16 separate alpha values can be configured to support high priority PUSCH and low priority PUSCH. It has been supported hat HP PUSCH and LP PUSCH can be configured with separate alpha values, similar to the reason for beta offset, it is straightforward to further support separate alpha values for different cases of UCI multiplexed on PUSCH.
Proposal 2: For a UE supporting UCI multiplexing on PUSCH of different priorities:
· Independent beta offsets for different priority cases
· Independent scaling parameter can be configured for differnt priority cases 
Proposal 3: Support separate alpha values for different cases of UCI multiplexed on PUSCH.

3. Conclusion
In this contribution, we proposed followings for intra-UE UL multiplexing/prioritization enhancements.
Proposal 1: For the low priority of HARQ-ACK is multiplexed on a high priority PUSCH, the beta offset values need to be configured to be smaller than current beta offset values, even the values can be smaller than one.
Proposal 2: For a UE supporting UCI multiplexing on PUSCH of different priorities:
· Independent beta offsets for different priority cases
· Independent scaling parameter can be configured for differnt priority cases 
Proposal 3: Support separate alpha values for different cases of UCI multiplexed on PUSCH.
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