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1	Introduction
In RAN2#116-e, RAN2 made the following agreements on CG Enhancement:
Agreements:
1.	If HARQ process ID selection is among the retransmissions whose HARQ processes are with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.
2.	If HARQ process ID selection is among the initial transmissions whose HARQ processes are with equal priority, it is up to UE implementation to select the prioritized HARQ process ID.
3.	The priority of the HARQ process associated with a MAC PDU in which no data for logical channels is multiplexed or can be multiplexed is lower than the priority of the HARQ process that associated with a MAC PDU in which any logical channels are multiplexed or can be multiplexed.
4.	RAN2 confirms the naming/usage of configuration “intraCG-Prioritization”.
5.	Autonomous retransmission is triggered in a subsequent and available CG if the UL grant for autonomous retransmission is deprioritized and the corresponding HARQ process status is pending.  No spec changes are needed.
This document discuses remaining MAC issues, in particular CG enhancement and Intra-UE Prioritization.
2	Discussion
In RAN2#116-e, RAN2 discussed the tie-break rule in Intra-CG Prioritization when there are two or more HARQ processes with the highest priority. However, the agreement only covered cases that the highest priority resources are all initial transmissions or all retransmissions. An FFS point is between initial transmission and retransmission. In LCH-based Prioritization, there was a similar case, i.e. two or more uplink grants or SR transmission have the same highest priority. In this case, legacy Rel-15 behaviour is applied, i.e. DG is prioritized for CG vs DG collision, UE implementation for CG vs CG collision, and UL-SCH is prioritization for SR vs UL-SCH collision. For Rel-17 Intra-CG Prioritization, the Rel-16 NR-U rule that retransmission is prioritized can be applied.
Proposal 1. For HPI selection between initial transmission and retransmission with the highest priority in Intra-CG Prioritization, UE shall prioritize retransmission.
In RAN2#113-e meeting, to support simultaneous configuration of CGRT (cg-RetransmissionTimer) and Autonomous Transmission (autonomousTx), RAN2 agreed the following:
	2.	Option 1: AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.
If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted.
3.	the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.


The red highlighted two agreements contradict to each other in case that CGRT is configured, LCH-based Prioritization is configured but AutonomousTx is NOT configured. The current MAC behaviour is that CGT is not stopped when a CG not configured with AutonomousTx is de-prioritized. The consequence will be that CGT is still running and CGRT is stopped. If the MAC entity stops CGRT and does not stop CGT when the CG resource associated with the timer is deprioritized due to LCH-based Prioritization, the MAC entity performs Autonomous Retransmission (for LBT failure) by applying the green highlighted text as follows: 
	2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity


This means that stopping cg-RetransmissionTimer mandates Autonomous Retransmission of the de-prioritized CG which has not been LBT-failed. It is not aligned with RAN2’s latest agreement: If AutoTx is not configured, deprioritized MAC PDU is not retransmitted. Also, it is not aligned with the intention of the agreement. Thus, RAN2 needs to revise the agreement to allow to stop CGRT together with CGT only if a CG configured with AutonomousTx is de-prioritized.
Proposal 2. cg-RetransmissionTimer is stopped when CG configured with AutonomousTx is de-prioritized. cg-RetransmissionTimer is not stopped when CG not configured with AutonomousTx is de-prioritized.
The next open issue is change of CG size in unlicensed spectrum. In IIOT, Autonomous Transmission is performed only if the size of the stored MAC PDU matches with CG. However, NR-U, change of the size is not assumed. The current specification does not support the CGRT operation with TBS change. In 38.321, NDI toggling for CG resource only depends on timer operations and HPI pending status as follows:
	For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>	if the MAC entity is configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a MSGA payload for this Serving Cell; or
1>	if the MAC entity is not configured with lch-basedPrioritization, and the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response or the PUSCH duration of a MSGA payload for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured (i.e. new transmission):
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:
[bookmark: _Hlk23460335]3>	if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):
4>	consider the NDI bit to have been toggled;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
3>	else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):
[bookmark: _Hlk23460367]4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


The problematic case is if CGRT is not running, CGT is not running, HP is pending, and TBS changes, then NDI is not toggled for Autonomous Retransmission. However, the stored MAC PDU cannot be retransmitted due to the different size. In this case, the uplink transmission will be skipped due to the lack of the specified behaviour. In AutonomousTx, if the TBS changes, the UE will generate a new MAC PDU. Thus, in our view, the harmonized behaviour is desired for IIOT in UCE.
Proposal 3. Autonomous retransmission (CGRT) is performed only if CG size does not change (i.e. MAC PDU size)
The last issue is simultaneous PUCCH/PUSCH transmissions on different cells. Currently simultaneous PUCCH/PUSCH transmission is not allowed in NR. If a PUCCH resource is transmitted, e.g. SR, there will be no PUSCH transmission within the MAC entity. Also, if at least one PUSCH resource is transmitted, PUCCH transmission cannot occur or UCI is multiplexed in PUSCH. However, RAN1 agreed to support the simultaneous PUCCH/PUSCH transmission for a few cases and other cases are still under discussion, as follows:
	RAN1#102-e
Agreements:
Support simultaneous PUCCH/PUSCH transmissions on different cells at least for inter-band CA.
RAN#104-e
Agreements:
Per UE with the capability of inter-band CA, simultaneous PUCCH/PUSCH transmission of different PHY priorities over different cells can be RRC configured within the same PUCCH group
RAN2#107-e
Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmission of same priority over different cells in Rel-17.
Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17.


[bookmark: _GoBack]It will have impact to MAC which specifies prioritization/resource selection between SR (PUCCH) and UL-SCH (PUSCH). The current MAC specification only supports that either PUCCH or PUSCH is transmitted. Hence, MAC specification has to change some texts on resource overlap of SR and UL-SCH. Although RAN1 agreed to allow for some particular cases, it is not appropriate for MAC to specify the detailed condition using the physical layer terminologies. In our view, high-level expression to cover the current agreement and potential future extension is sufficient. Thus we suggest to limit the case of the resource selection by using “simultaneous transmission is not allowed” or similar text.
Proposal 4. Prioritization between SR and UL-SCH (Rel-15 text and Rel-16 text) is revised to support simultaneous PUCCH/PUSCH transmission.
Proposal 5. The following TP is adopted.
	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:
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, the simultaneous transmission of the SR and the uplink grant is not allowed, 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, the simultaneous transmission of the SR and the uplink grant is not allowed, 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).
3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).

	1>	else, for the SR configuration corresponding to the pending SR:
2>	when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>	if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:
3>	if the PUCCH resource for the SR transmission occasion overlaps with neither a UL-SCH resource whose simultaneous transmission with the SR is not allowed nor an SL-SCH resource; or
3>	if the MAC entity is able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource; or
3>	if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or with the PUSCH duration of a MSGA payload, and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5 overlaps with any other UL-SCH resource(s), and the physical layer can signal the SR on one valid PUCCH resource for SR, and the priority of the logical channel that triggered SR is higher than the priority of the uplink grant(s) for any UL-SCH resource(s) where the uplink grant was not already de-prioritized and its simultaneous transmission with the SR is not allowed, and the priority of the uplink grant is determined as specified in clause 5.4.1; or
3>	if both sl-PrioritizationThres and ul-PrioritizationThres are configured and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5 overlaps with any UL-SCH resource(s) carrying a MAC PDU, and the value of the priority of the triggered SR determined as specified in clause 5.22.1.5 is lower than sl-PrioritizationThres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than or equal to ul-PrioritizationThres and any MAC CE prioritized as described in clause 5.4.3.1.3 is not included in the MAC PDU and the MAC PDU is not prioritized by upper layer according to TS 23.287 [19]; or
3>	if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.22.1.3.1a or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres, if configured; or
3>	if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.22.1.3.1a for the SL-SCH resource:
[bookmark: _Hlk36893044]4>	consider the SR transmission as a prioritized SR transmission.
4>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
4>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
5>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).


3	Conclusion
Based on the discussion above, RAN2 is requested to discuss and agree the following proposals:
Proposal 1. For HPI selection between initial transmission and retransmission with the highest priority in Intra-CG Prioritization, UE shall prioritize retransmission.
Proposal 2. cg-RetransmissionTimer is stopped when CG configured with AutonomousTx is de-prioritized. cg-RetransmissionTimer is not stopped when CG not configured with AutonomousTx is de-prioritized.
Proposal 3. Autonomous retransmission (CGRT) is performed only if CG size does not change (i.e. MAC PDU size)
Proposal 4. Prioritization between SR and UL-SCH (Rel-15 text and Rel-16 text) is revised to support simultaneous PUCCH/PUSCH transmission.
Proposal 5. The following TP is adopted.
	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:
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, the simultaneous transmission of the SR and the uplink grant is not allowed, 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, the simultaneous transmission of the SR and the uplink grant is not allowed, 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).
3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).

	1>	else, for the SR configuration corresponding to the pending SR:
2>	when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>	if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:
3>	if the PUCCH resource for the SR transmission occasion overlaps with neither a UL-SCH resource whose simultaneous transmission with the SR is not allowed nor an SL-SCH resource; or
3>	if the MAC entity is able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource; or
3>	if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or with the PUSCH duration of a MSGA payload, and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5 overlaps with any other UL-SCH resource(s), and the physical layer can signal the SR on one valid PUCCH resource for SR, and the priority of the logical channel that triggered SR is higher than the priority of the uplink grant(s) for any UL-SCH resource(s) where the uplink grant was not already de-prioritized and its simultaneous transmission with the SR is not allowed, and the priority of the uplink grant is determined as specified in clause 5.4.1; or
3>	if both sl-PrioritizationThres and ul-PrioritizationThres are configured and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5 overlaps with any UL-SCH resource(s) carrying a MAC PDU, and the value of the priority of the triggered SR determined as specified in clause 5.22.1.5 is lower than sl-PrioritizationThres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than or equal to ul-PrioritizationThres and any MAC CE prioritized as described in clause 5.4.3.1.3 is not included in the MAC PDU and the MAC PDU is not prioritized by upper layer according to TS 23.287 [19]; or
3>	if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.22.1.3.1a or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres, if configured; or
3>	if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.22.1.3.1a for the SL-SCH resource:
4>	consider the SR transmission as a prioritized SR transmission.
4>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
4>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
5>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).



