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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution discusses multiplexing of SR and 1 or 2 bits HARQ-ACK considering different use cases such as URLLC and eMBB.
Discussion
SR in short PUCCH
Following was agreed for 1-symbol PUCCH with up to 2 bits in the previous meeting [1].
Agreements: (RAN1#88bis)
· For 1-symbol PUCCH without SR with 1 or 2 bit(s) UCI payload size, RAN1 will select one from the following options.
· Option 1: RS and UCI are multiplexed by FDM manner in the OFDM symbol
· UCI can be sequence
· FFF: low PAPR design is applied
· Option 4: Sequence selection with low PAPR
· FFS following cases:
· If SR only
· If with SR + other UCI;
· This does not imply the necessity of special SR design
· FFS whether the design may or may not depend on the frequency range

For 1-symbol PUCCH without 1 or 2 bit(s) UCI payload size, RS and data can also be sequence regardless of Option 1 (RS based ) and Option 4 (sequence based) at the end. For SR transmission, we think SR should be designed to allow the multiplexing with 1 or 2 bits UCI payload size in the same PRB regardless of Option 1 (RS based) and Option 4 (sequence based). 
Proposal 1: SR should be designed to allow the multiplexing with 1 or 2 bits UCI payload size in the same PRB.

Multiplexing of SR and 1or 2 bits UCI within one UE
In LTE, when both SR and 1 or 2bits UCI (HARQ-ACK) occur at a certain subframe, UE transmits HARQ-ACK on SR resource. gNB may monitor both HARQ-ACK resource and SR resource and may identify SR by energy detection and then decode HARQ-ACK. In NR, if the PUCCH structure for SR only is same as PUCCH structure for 1 or 2 bits HARQ-ACK, similar mechanism as LTE could be considered.
The difference of NR from LTE would be NR should support different type of use cases such as eMBB and URLLC. From URLLC perspective, SR resource (periodicity) should be at least around once per 0.125ms in order to satisfy the latency requirement agreed in [2] i.e. “For URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL” and “a general URLLC reliability requirement for one transmission of a packet is 1-10-5 for 32 bytes with a user plane latency of 1ms”. There could be a situation when HARQ-ACK for eMBB and SR for URLLC are simultaneously required to be sent. In this case, how to support SR for URLLC with other UCI for eMBB should be considered.
If the PUCCH structure for URLLC SR is same as PUCCH structure for 1 or 2 bits HARQ-ACK, similar mechanism as LTE could be considered. However, it might be undesirable for URLLC that gNB requires blind detection between SR resource and HARQ-ACK resource as the necessity of blind detection would decrease detection performance. In addition, eMBB HARQ-ACK might have different channel structure (such as duration) from URLLC SR assuming to have different latency requirement. In LTE, for HARQ-ACK and SR overlapping when HARQ-ACK is repeated, dropping SR is specified. This is because in LTE, HARQ-ACK is prioritized than SR as DL resource is scarcer and to increase DL throughput is more important. On the other hand, in NR, to support different use cases which have different requirement is necessary. Especially, URLLC SR should not be dropped or de-prioritized than eMBB HARQ-ACK.
Considering above, it should be possible to transmit both SR and 1or 2 bits HARQ-ACK simultaneously with different PUCCH resources. In this case, to transmit both up to available power should be no issue. On the other hand, if it reaches the situation only one is possible to be sent, to prioritize SR or HARQ-ACK should depend on the situation. For URLLC SR and eMBB HARQ-ACK, the priority would be given to URLLC SR than eMBB HARQ-ACK. Dropping rule or transmit power control considering such prioritization should be considered further.
Proposal 2: A rule for sending multiple UCIs simultaneously is necessary, especially considering different type of use cases such as URLLC.
Proposal 3: When multiple UCIs are transmitted in different PUCCH resources, UE’s maximum transmit power should be taken into account.

Conclusion
In this contribution, we discussed simultaneous transmission of different UCIs considering different use cases. We have following proposals:
[bookmark: _GoBack]Proposal 1: SR should be designed to allow the multiplexing with 1 or 2 bits UCI payload size in the same PRB.
Proposal 2: A rule for sending multiple UCIs simultaneously is necessary, especially considering different type of use cases such as URLLC.
Proposal 3: When multiple UCIs are transmitted in different PUCCH resources, UE’s maximum transmit power should be taken into account.
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