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Introduction
In RAN1#116bis, the issue of multiplexing prioritization for a PUSCH without a TB was discussed and the following issues were raised [1]. 
	Further discuss the following issues in RAN1#117
· Whether MAC generates a MAC PDU for a CG PUSCH overlapping with a PUSCH with SP-CSI reports on a same serving cell for a same priority?
· If MAC does not generate a MAC PDU for a CG PUSCH overlapping with a PUSCH with SP-CSI reports on a same serving cell for a same priority, whether the CG PUSCH is included in the “candidate PUSCHs” for UCI multiplexing?


In this contribution, our views on these issues are provided. 
Discussion
· Whether MAC generates a MAC PDU for a CG PUSCH overlapping with a PUSCH with SP-CSI reports on a same serving cell for a same priority?
After activated by the DCI, the SP CSI is transmitted periodically and carried by the PUSCH. This PUSCH does not carry UL-SCH. Based on the current specification, the SP CSI PUSCH should be always transmitted except that it is canceled by the other signals. If the CG PUSCH is configured, it should be transmitted as long as there is available data. Therefore, the network should avoid the overlapping between the CG PUSCH and the SP CSI PUSCH. On the other hand, if such overlapping occurs, the UE should transmit the SP CSI PUSCH and not transmit CG PUSCH. The reason is that CG PUSCH skipping is mandatory for the UE and it is normal case that UE does not transmit CG PUSCH. 
According to TS 38.213 below [2], the MAC entity only process the UL grant associated with the PUSCH that can be transmitted by physical layer. It means, if the CG PUSCH cannot be transmitted, then the MAC layer will not process such UL grant. In other words, no MAC PDU is generated for the CG PUSCH.
Observation 1: Based on the current specification, MAC does not generate a MAC PDU for a CG PUSCH overlapping with a PUSCH with SP-CSI reports on a same serving cell for a same priority.
	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).
[bookmark: _Hlk34410642]3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).
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.



· If MAC does not generate a MAC PDU for a CG PUSCH overlapping with a PUSCH with SP-CSI reports on a same serving cell for a same priority, whether the CG PUSCH is included in the “candidate PUSCHs” for UCI multiplexing?
The similar scenario was discussed in Rel-16 maintenance, i.e., the CG PUSCH overlaps with both PUCCH and DG PUSCH in the time domain and the DG PUSCH does not overlap with PUCCH [3]. The agreement was the MAC layer does not generate MAC PDU for the CG PUSCH and the UCI is transmitted on PUCCH as shown below. This agreement can be reused for the scenario of overlapping between CG PUSCH and SP CSI PUSCH. Therefore, UCI is transmitted on PUCCH finally. The CG PUSCH is not included in the 'candidate PUSCH' for UCI multiplexing.
Observation 2: The CG PUSCH is not included in the 'candidate PUSCH' for UCI multiplexing if the CG PUSCH overlaps with SP CSI PUSCH on the same serving cell with the same L1 priority. 
	Agreement
For the case (Case 1-6) when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH 
· In Rel-16, when timeline condition is met, for Case 1-6 in non-CA and CA cases, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, 
· When one or more CG PUSCH(s) overlap with a PUCCH on a same or different serving cell, a DG PUSCH overlaps with the one or more CG PUSCH(s) on one serving cell and the DG PUSCH does not overlap with the PUCCH, and there is no remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH, the UCI is transmitted on the PUCCH.
· This is for case 1-6a and 1-6b in Figure 1.
· MAC does not generate PDU for the one or more CG PUSCH(s) 
· If there is data for the DG PUSCH, MAC generates PDU for the DG PUSCH. If there is no data for the DG PUSCH, MAC does not generate PDU for the DG PUSCH 
· When aone or more CG PUSCH(s) overlap with a PUCCH on a same or different serving cell, a DG PUSCH overlaps with the one or more CG PUSCH(s) on one serving cell and the DG PUSCH does not overlap with the PUCCH, and there is remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH, the PUSCH from the remaining PUSCH(s) for UCI multiplexing is determined following the existing UCI multiplexing rules, MAC generates MAC PDU for the PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the PUSCH.
· Note the remaining CG PUSCH(s) are not overlapping with any DG PUSCH on the same serving cell
· This is for case 1-6c in Figure 1.
· MAC does not generate PDU for the one or more CG PUSCH(s) 
· If there is data for the DG PUSCH, MAC generates PDU for the DG PUSCH. If there is no data for the DG PUSCH, MAC does not generate PDU for the DG 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 should be 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, MAC does not generate a MAC PDU for a CG PUSCH overlapping with a PUSCH with SP-CSI reports on a same serving cell for a same priority.
Observation 2: The CG PUSCH is not included in the 'candidate PUSCH' for UCI multiplexing if the CG PUSCH overlaps with SP CSI PUSCH on the same serving cell with the same L1 priority. 
[bookmark: _GoBack]Proposal 1: No specification change should be needed for the issue of multiplexing prioritization for a PUSCH without a TB.
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