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Introduction
In RAN1#116, the issue of multiplexing prioritization for a PUSCH without a TB was discussed and the following more issues were raised [1]. 
	Further discuss the following issues in RAN1#116bis
· Issue#1: Whether “candidate PUSCHs” in TS 38.213 include a CG PUSCH without a TB if the CG PUSCH does not overlap with a DG PUSCH on a same serving cell?
· Issue#2: Whether the timeline conditions for Rel-16 prioritization procedure should be satisfied for a PUSCH with or without a TB?
· Issue#3: Whether a HP PUSCH with semi-persistent/aperiodic CSI reports without a TB can cancel an overlapping LP PUSCH on the same serving cell or an overlapping LP PUCCH?
· Issue#4: Whether it is necessary to restrict the cancelled LP PUSCH is a PUSCH with a TB?


In this contribution, our views on these issues are provided. 
Discussion
· Issue#1: Whether “candidate PUSCHs” in TS 38.213 include a CG PUSCH without a TB if the CG PUSCH does not overlap with a DG PUSCH on a same serving cell?
When a CG PUSCH does not overlap with DG PUSCH in the time domain, the CG PUSCH can be transmitted. However, if there is no available data for transmission, no TB will be generated and the CG PUSCH will be skipped finally. If Rel-16 UL skipping is configured, the CG PUSCH is transmitted even though there is no available data for transmission as long as the CG PUSCH overlaps with the PUCCH in the time domain. It means that the CG PUSCH should take participate in the UCI multiplexing. That is to say the candidate PUSCHs in TS 38.213 include the CG PUSCH without a TB. This principle should also be applied to the case when the Rel-16 UL skipping is not configured. 
Observation 1: Based on the current specification, “Candidate PUSCHs” in TS 38.213 include a CG PUSCH without a TB if the CG PUSCH does not overlap with a DG PUSCH on a same serving cell.
· Issue#2: Whether the timeline conditions for Rel-16 prioritization procedure should be satisfied for a PUSCH with or without a TB?
The timeline is defined so that the UE has enough time to perform prioritization. If the timeline is not satisfied, the UE may consider it as an error case and the UE can do nothing. The network may not be able to know whether a PUSCH has a TB, especially for CG PUSCH. Therefore, it should ensure the timeline condition should be always satisfied for a PUSCH regardless of whether the PUSCH has a TB. 
Observation 2: Based on the current specification, the timeline conditions for Rel-16 prioritization procedure should be satisfied for a PUSCH with or without a TB
· Issue#3: Whether a HP PUSCH with semi-persistent/aperiodic CSI reports without a TB can cancel an overlapping LP PUSCH on the same serving cell or an overlapping LP PUCCH?
For the aperiodic CSI PUSCH, there is no doubt that it can cancel a LP PUCCH/PUSCH. For the overlapping including semi-persistent CSI PUSCH, it has been discussed in the previous meeting. The agreement was that HP PUSCH with semi-persistent CSI can cancel an LP PUSCH on the same serving cell or an LP PUCCH and the relevant content has been captured in the TS 38.213 as shown below [2]. 
	If a UE would transmit the following channels, including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s) and a second PUCCH of smaller priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
-	a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or
-	a configured grant PUSCH of larger priority index and a configured grant PUSCH of smaller priority index or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH on a same serving cell
-	a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH and a configured grant PUSCH of smaller priority index or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH on a same serving cell
-	a PUSCH of smaller priority index scheduled by a DCI format and a configured grant PUSCH of larger priority index on a same serving cell if the UE is provided prioLowDG-HighCG
-	a PUSCH of larger priority index scheduled by a DCI format and a configured grant PUSCH of smaller priority index on a same serving cell if the UE is provided prioHighDG-LowCG
the UE is expected to cancel a repetition of the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index if the repetition of the PUCCH/PUSCH transmissions of smaller priority index overlaps in time with the PUCCH/PUSCH transmissions of larger priority index. In case of a PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception and a configured grant PUSCH of smaller priority index on a same serving cell and the UE is provided prioHighDG-LowCG
-	the UE expects that the transmission of the PUSCH of larger priority index would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  and  are determined by a reported UE capability


Observation 3: The current spec is clear that a HP PUSCH with semi-persistent/aperiodic CSI reports without a TB can cancel an overlapping LP PUSCH on the same serving cell or an overlapping LP PUCCH.
· Issue#4: Whether it is necessary to restrict the cancelled LP PUSCH is a PUSCH with a TB?
There are two cases to cancel a LP PUSCH. One is that it overlaps with a HP PUSCH in the time domain. The other one is that it overlaps with a HP PUCCH in the time domain. According to TS 38.321 below [3], the MAC layer may determine the LP PUSCH as a de-prioritized UL grant. The MAY layer will not generate MAC PDU for the LP PUSCH. Therefore, this issue is clear and any restriction is not needed.
	For the MAC entity configured with lch-basedPrioritization, if the corresponding PUSCH transmission of a configured uplink grant is cancelled by CI-RNTI as specified in clause 11.2A of TS 38.213 [6] or cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6], this configured uplink grant is considered as a de-prioritized uplink grant. If this deprioritized uplink grant is configured with autonomousTx, the configuredGrantTimer for the corresponding HARQ process of this de-prioritized uplink grant shall be stopped if it is running.
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant delivered to the HARQ entity and whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:
1>	if this uplink grant is received in a Random Access Response (i.e. in a MAC RAR or fallback RAR), or addressed to Temporary C-RNTI, or is determined as specified in clause 5.1.2a for the transmission of the MSGA payload:
[bookmark: _Hlk162554816]2>	consider this uplink grant as a prioritized uplink grant.
1>	else if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	consider this uplink grant as a prioritized uplink grant;
3>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
4>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
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NOTE 6:	If the MAC entity is configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.
NOTE 7:	If the MAC entity is not configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants, it is up to UE implementation to choose one of the configured uplink grants.
NOTE 8:	If the MAC entity is configured with lch-basedPrioritization, the MAC entity does not take UCI multiplexing according to the procedure specified in TS 38.213 [6] into account when determining whether the PUSCH duration of an uplink grant overlaps with the PUCCH resource for an SR transmission.


Observation 4: The current spec is clear that the MAC layer may not generate MAC PDU for the LP PUSCH.
Based on the discussion above, all the issue is clear in the current specification. Therefore, no specification change is needed for the issue of multiplexing prioritization for a PUSCH without a TB.
Proposal 1: No specification change is needed for the issue of multiplexing prioritization for a PUSCH without a TB.
Conclusion
To sum up, we have the following observations and proposal for the issue of multiplexing prioritization for a PUSCH without a TB.
Observation 1: Based on the current specification, “Candidate PUSCHs” in TS 38.213 include a CG PUSCH without a TB if the CG PUSCH does not overlap with a DG PUSCH on a same serving cell.
Observation 2: Based on the current specification, the timeline conditions for Rel-16 prioritization procedure should be satisfied for a PUSCH with or without a TB
Observation 3: The current spec is clear that a HP PUSCH with semi-persistent/aperiodic CSI reports without a TB can cancel an overlapping LP PUSCH on the same serving cell or an overlapping LP PUCCH.
Observation 4: The current spec is clear that the MAC layer may not generate MAC PDU for the LP PUSCH.
Proposal 1: No specification change is needed for the issue of multiplexing prioritization for a PUSCH without a TB.
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