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1	Introduction
In this paper, we discuss corrections related with intra-UE prioritization. 
[bookmark: _Ref178064866]2	Discussion
For intra-UE prioritization with uplink grants overlapping in time (i.e., dynamic grant versus configured grant, and configured grant versus configured grant), RAN2 has agreed that the prioritization is based on a comparison between the highest priority of the LCH that is multiplexed or can be multiplexed in the grant, taking into account LCH restriction and data availability. This is called LCH-based prioritization in MAC. On the other hand, PHY prioritizes the grant based on a two-level PHY-priority index. This leads to inconsistencies, and, in this paper, we discuss remaining issues. 
Throughout the RAN2 discussion in the WI, RAN2 has categorized this intra-UE prioritization into two cases, i.e., generation of two PDUs and generation of one PDU. In what below, we analyse them separately.
2.1 Generation of two PDUs
MAC delivers the second MAC PDU because it has a higher LCH-priority, and MAC expects that the second MAC PDU would be transmitted at PHY and the previously delivered MAC PDU would be cancelled/pre-empted at PHY by the second MAC PDU. However, this is not always the case. According to the two LSes from RAN1 [1][2], the only supported scenario in Rel-16 is when the first MAC PDU is on a low PHY-priority CG and the second MAC PDU is on a high PHY-priority CG. In Rel-17 [3], two further scenarios are supported, 1) the first MAC PDU is on a low PHY-priority DG and the second MAC PDU is on a high PHY-priority CG; 2) the first MAC PDU is on a low PHY-priority CG and the second MAC PDU is on a high PHY-priority DG. 
In order to resolve the above inconsistency, in the procedure part on evaluating the LCH-based priority of the grants, the grant whose associated PUSCH cannot be transmitted by lower layers is excluded, i.e.,
	When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall: 
   other parts omitted


This restriction is future-proof and can support the two further scenarios in Rel-17.

RAN2 has further specified autonomous transmission: if the MAC PDU for CG is built at MAC and delivered to PHY for transmission but CG is de-prioritized and cancelled at PHY, then UE can autonomously transmit the already built MAC PDU in the next CG occasion from the same CG with the same HARQ process ID. A CG can be cancelled not only due to another higher priority grant, but also other PHY layer signals. One identified scenario in the last meeting is that CG is cancelled by a CI-RNTI. Yet another missing scenario is when the (low PHY-priority) CG is cancelled by a high PHY-priority PUCCH. According to PHY spec TS 38213, clause 9, the CG is cancelled, see below.
	When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines to transmit
-	a first PUCCH of larger priority index scheduled by a first DCI format in a first PDCCH reception, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE cancels the transmission of the PUSCH or the second PUCCH before the first symbol overlapping with the first PUCCH transmission. The UE expects that the transmission of the first PUCCH does not start before  after a last symbol of the first PDCCH reception


One example is when a downlink assignment DCI has the priority bit as “high” and its corresponding PUCCH carrying HARQ-ACK has a high PHY-priority. Thus, if the configured grant is cancelled by a high PHY-priority PUCCH as described in 38.213, then it is not transmitted and should be considered as a deprioritized configured uplink grant. We propose
[bookmark: _Toc47612638]If the corresponding MAC PDU of a configured uplink grant has been delivered to PHY but cancelled by a high PHY-priority index PUCCH transmission as specified in clause 9 of TS 38.213, this uplink grant is a de-prioritized uplink grant.
A draft TP can be found in the section 6. 

2.2 Generation of one PDU
RAN2 has agreed in RAN2#107 that 
	For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants). One PDU is generated


It means that the MAC PDU of the deprioritized grant is not generated. The deprioritized grant can be either a configured grant or a dynamic grant. UE transmits the PDU for the prioritized grant. For configured grant, it is correctly captured in the clause 6.1.2.3 of TS 38.214 v16.2.0 that the UE shall not transmit if there is no transport block, see below.
	The UE shall not transmit anything on the resources configured by configuredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.


On the other hand, for dynamic grant, it is not captured. As seen in clause 6.1 of TS 38.214 v16.2.0, the UE shall upon the detection of a PDCCH transmit the PUSCH indicated by that DCI.
	A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission ...


[bookmark: _Toc47612516]In the scenario of one PDU generation, the de-prioritzed dynamic grant with no data shall be transmitted according to PHY spec and, thus, this one PDU generation scenario is not supported in Rel-16.
More importantly, it is not clear from the RAN1 LS [2] if the below scenario is supported or not
· In the collision scenario between CG and DG with different PHY-priorities and only one transport block of either grant is delivered to PHY, PHY can transmit on the grant for which a transport block is delivered and skip the transmission on the other grant. 
As a matter of fact, the RAN1 LS is not clear as it can be understood as resource allocation collision, not necessarily the transport block delivery collision from RAN2 point of view. In addition, it is not clear either if one MAC PDU generation case is supported for the same PHY-priority. Our interpretation is that this scenario is not supported as the RAN1 LS is written from PHY perspective, and indeed RAN2 has not sent any LS before on the need for the support of this scenario. 
There have been different understandings among companies, and we propose to clarify this with RAN1 and a draft LS can be found in section 7. RAN2 can further discuss follow-up actions based on the RAN1 reply.
[bookmark: _Toc47612639]Send an LS to RAN1 to ask if the scenario is supported: In the collision scenario between CG and DG and only one transport block of either grant is delivered to PHY, PHY can transmit on the grant for which a transport block is delivered and skip the transmission on the other grant. 
2.3 Inter-group feature dependency
RAN1 has defined “UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer”, which is denoted as feature group index 12-1 in [4][5]. It was once not clear if a UE supporting this feature 12-1 shall also support the LCP restriction based on DCI priority indication ([lch-ToGrantPriorityRestriction-r16]) and intra-UE prioritization in MAC ([lch-PriorityBasedPrioritization-r16]). This was part of the FFSes in the earlier LS from RAN1, but it is now removed that means that UE supporting feature 12-1 does not necessarily need to support intra-UE prioritization in MAC. 
RAN2 in the last meeting has proposed that UE supporting LCH-based prioritization shall also support PHY-based prioritization (feature 12-1) as the Proposal Ph2-1 in [6]. This is not agreed either. 
[bookmark: _Toc47612517]From capability signalling, UE can support intra-UE prioritization only in MAC, only in PHY, or in both MAC and PHY. 
From RAN2 specification point of view, we need to support the case where UE is configured with intra-UE prioritization in MAC but not in PHY. 
For data versus data, this can be covered by the below sentence in the latest MAC spec 38.321. In other words, if PHY-based prioritization is not supported, then these uplink grants that cannot be transmitted by lower layers would not be declared as prioritized grant and hence not transmitted by PHY. 
	When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall: 


For SR versus data, such a restriction is not there yet and we propose that
[bookmark: _Toc47612640]UE can transmit an SR on an overlapping PUSCH only if UE supports intra-UE multiplexing/prioritization of overlapping PUCCH/PUSCH with two priority levels in physical layer.
A similar condition as for the data-data can be added, e.g., the SR is delivered if ”the physical layer can signal the SR on one valid PUCCH resource for SR”. This wording is from the procedure text later if all condtions are met. A draft TP can be found in Section 6.
4	Conclusion
In this paper, we have the following observations: 
Observation 1	In the scenario of one PDU generation, the de-prioritzed dynamic grant with no data shall be transmitted according to PHY spec and, thus, this one PDU generation scenario is not supported in Rel-16.
Observation 2	From capability signalling, UE can support intra-UE prioritization only in MAC, only in PHY, or in both MAC and PHY.
Based on the discussion in the previous sections we propose the following:
Proposal 1	If the corresponding MAC PDU of a configured uplink grant has been delivered to PHY but cancelled by a high PHY-priority index PUCCH transmission as specified in clause 9 of TS 38.213, this uplink grant is a de-prioritized uplink grant.
Proposal 2	Send an LS to RAN1 to ask if the scenario is supported: In the collision scenario between CG and DG and only one transport block of either grant is delivered to PHY, PHY can transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
Proposal 3	UE can transmit an SR on an overlapping PUSCH only if UE supports intra-UE multiplexing/prioritization of overlapping PUCCH/PUSCH with two priority levels in physical layer.
[bookmark: _In-sequence_SDU_delivery]
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6. Text Proposal for TS 38.321
[bookmark: _Toc29239834][bookmark: _Toc37296193][bookmark: _Toc46490319]5.4.1	UL Grant reception
Unchanged parts omitted
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], this uplink grant is a de-prioritized uplink grant.
If the corresponding PUSCH transmission of a configured uplink grant is cancelled by a high PHY-priority PUCCH transmission as specified in clause 9 of TS 38.213 [6], this uplink grant is a de-prioritized uplink grant.
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:
1>	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);
[bookmark: _Hlk34410642]3>	consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).
NOTE 6:	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.
Unchanged parts omitted
5.4.4	Scheduling Request
Unchanged parts omitted
As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.
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 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 an uplink grant received in a Random Access Response nor with a transmission of MSGA payload, and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied 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 the priority of the uplink grant is determined as specified in clause 5.4.1; or
3>	if the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.22.1.5 overlaps with any UL-SCH resource(s) carrying a MAC PDU, and 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 eqaul to 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 specfied 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 5.22.1.3.1 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 specfied 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 5.22.1.3.1 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 SR_COUNTER < sr-TransMax:
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	if LBT failure indication is not received from lower layers:
6>	increment SR_COUNTER by 1;
6>	start the sr-ProhibitTimer.
5>	else if lbt-FailureRecoveryConfig is not configured:
6>	increment SR_COUNTER by 1.
4>	else:
5>	notify RRC to release PUCCH for all Serving Cells;
5>	notify RRC to release SRS for all Serving Cells;
5>	clear any configured downlink assignments and uplink grants;
5>	clear any PUSCH resources for semi-persistent CSI reporting;
5>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.
3>	else:
4>	consider the SR transmission as a de-prioritized SR transmission.
Unchanged parts omitted
7. Draft LS to RAN1
1. Overall Description:
[bookmark: _Hlk39740819]RAN2 would like to thank RAN1 for the LS R1-2005078 in which the supported scenarios for intra-UE prioritization in PHY are further clarified. 
RAN2 has agreed in RAN2#107 that 
	For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants). One PDU is generated


This agreement means that in the collision scenario between CG and DG and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
It is not clear from the wording in the LS R1-2005078 if the above scenario is supported or not. 
2. Actions:
To RAN1 group.
ACTION: 	RAN2 respectfully asks RAN1 to clarify if the mentioned scenario is supported or not in the LS R1-2005078. 
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