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1 Introduction

This contribution provides the summary of contributions on MAC open issues and corrections. Note that this summary covers all remaining MAC open issues not covered by RAN2 email discussion on intra-UE prioritization [1]. This summary tries to focus on essential issues only, i.e. not even try to discuss optimizations in the meeting e-mail discussion, at least until critical issues and corrections are solved.
2 Summary of Issues
2.1 Issue #1: HARQ Process Sharing when cg-RetransmissionTimer is configured.
In RAN2#109-e meeting, RAN2 agreed “A HARQ process is not shared between different configured grant configurations” in IIOT WI. This agreement is captured by NOTE 5 in the MAC specification: A HARQ process is not shared between different configured grant configurations. But in NR-U, HARQ process can be shared and is determined by the UE when cg-RetransmissionTimer is configured. Thus, the note should take the inconsistency into account

· If cg-RetransmissionTimer is not configured, a HARQ process is not shared between different configured grant configurations: Ericsson [3], Samsung [6], LG [9]
Regarding how to capture, companies have different preferences:

· Modification of NOTE in MAC: Ericsson [3], Samsung [6]

· Modification of field description of Harq-ProcID-Offset in RRC: LG [9]
(Summary) Rapporteur’s view: The problem is very clear. Since the current text is not correct, it is an essential correction. We have two options where to fix. We can focus on this during the meeting.
Proposal 1. RAN2 should capture “HARQ process is not shared between different configured grant configurations if cg_RetransmissionTimer is not configured.” Either 1) MAC or 2) RRC captures it.
2.2 Issue #2: Determination of Prioritized Grant
According to current MAC specification, determination whether an uplink grant is prioritized or not is performed only for uplink grant which is not already a de-prioritized uplink grant.

	When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant:
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, 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 where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.

1>
else if this uplink grant is a configured uplink grant:

2>
if there is no overlapping PUSCH duration of another configured uplink grant, 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, 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 where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
this uplink grant is a prioritized uplink grant;
3>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.


In Figure 1, when high-priority data for already de-prioritized uplink grant arrives at t2 and there is sufficient processing time, this uplink grant, i.e. CG-PUSCH, should be determined as a prioritized uplink grant. But current text may not capture it correctly. In other words, sequential MAC PDU generations (i.e. case that two MAC PDUs are generated) do not occur. 
· Restriction to not deprioritized uplink grant should be corrected: vivo [4], Samsung [6]
Regarding how to correct the problem, companies have different views
· Not specify the case – “To remove the specification restriction of not using the already de-prioritized grant”: vivo [4]
· Specify the case correctly “If the priority of a de-prioritized uplink grant is changed, the MAC entity should re-evaluate if the uplink grant is prioritized”: Samsung [6]
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Figure 1. Late arrival of high-priority data [4, vivo]
Rapporteur’s view: Agree with the problem that, under the current text, already de-prioritized uplink grant cannot be prioritized after high-priority data arrival. Since the current text is not correct, it is an essential correction. We have two options, i.e. 1) remove the current restriction or 2) specify the condition correctly.
Proposal 2. An uplink grant which was already de-prioritized can be re-determined if it can is a prioritized uplink grant. It can be captured by either 1) not specifying when it can determined as a prioritized uplink grant or 2) specify it can be determined as a prioritized uplink grant when the priority of a de-prioritized uplink grant is changed.
2.3 Issue #3: Uplink Grant Received in Random Access Response
RAN2 did not have a discussion on how to prioritize uplink grant received in random access response (RAR) or temporary C-RNTI, overlapping with other (configured or dynamic) uplink grant. The current specification text seems not align with Rel-15 behaviour, so we may need to decide how to handle this.

First, for collision between configured grant and uplink grant received in RAR, configured grant is not used for transmission in Rel-15, by not delivering the configured uplink grant to the HARQ entity. But in Rel-16 text, the intra-UE prioritization is performed immediately before the HARQ transmission, so the MAC entity always delivers the configured grant. The problem is that both CG and uplink grant received in RAR can be used for transmission based on the current text, but it is not supported. This behaviour may not be considered in IIOT discussion. Therefore, we may need to clarify

· For the collision case UL grant received in RAR vs CG, the uplink grant in RAR is used for transmission (as in Rel-15, but text change is needed): ZTE, OPPO [11], Samsung [6]
· Select 1) Uplink grant received in RAR is prioritized or 2) compare between priority of CG and uplink grant received in RAR (text change is needed): ASUSTek [13]
Second, for collision between dynamic grant and uplink grant received in RAR, some companies want to keep the Rel-15 behaviour, i.e. up to UE implementation.

· For the collision case UL grant received in RAR vs DG, it is up to UE implementation to determine which grant shall be prioritized (as in Rel-15, no change of current specification): ZTE, OPPO [11], Samsung [6]
Rapporteur’s view: Agree with the problem that, under the current text, configured grant overlapping with an uplink grant received in RAR can be a prioritized uplink grant and used for transmission, which was not intended but a new behaviour. Since companies who expressed their views are ok to keep Rel-15 principle, the rapporteur would propose:
Proposal 3. Keep Rel-15 principle for resource overlapping with uplink grant received in RAR:
· 3-1. For the collision with case UL grant received in RAR (or addressed to temporary C-RNTI) vs CG, the uplink grant in RAR is prioritized and used for transmission. (need text change)
· 3-2. For the collision with case UL grant received in RAR (or addressed to temporary C-RNTI) vs DG, it is up to UE implementation which resource is chosen. (no need to change)
2.4 Issue #4: Prioritization of UL Grants with Same HARQ Process
Discussion on Data-Data prioritization has focused on resource collision of different HARQ processes. The issue here is whether prioritization between grants with the same HARQ process ID is also necessary and whether RAN2 should define prioritization rule for this case. For instance, if a dynamic grant uses a HARQ process configured for a configured grant, then the configuredGrantTimer is running and the HARQ process cannot be used by dynamic grant. Some companies point out that if the configured grant is for URLLC, the HARQ process should be used by configured grant, irrespective of configuredGrantTimer running. 

· Prioritization among grants with the same HARQ process ID is necessary: ASUSTek [14], ZTE [12]
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Figure 2. HARQ process is reserved by configuredGrantTimer and cannot be used by CG with high priority [14, ASUSTek]
Rapporteur’s view: It seems clear that it is not about a correction but about additional functionality, but not discussed in RAN2. The rapporteur would propose the discussion if time allows or postponement:
Proposal 4. Discuss whether the prioritization among DG and CG with the same HARQ process is necessary.
2.5 Issue #5: De-prioritization by Already De-prioritized Resource
The current MAC specification seems to still allow de-prioritization of the uplink grant by other de-prioritized uplink grant which was already de-prioritized. 

	When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant:
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, 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 where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.
1>
else if this uplink grant is a configured uplink grant:

2>
if there is no overlapping PUSCH duration of another configured uplink grant, 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, 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 where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.

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.


It may contradict the agreement in RAN2#109-e: “An uplink grant is not de-prioritized by other de-prioritized SR or uplink grant.” Samsung points out that an already de-prioritized uplink is not excluded for prioritization of other uplink grant which can be used for transmission.

· De-prioritized uplink grant is excluded in future prioritization of other grants: Samsung [7]
Rapporteur’s view: It is about the correction for the last meeting’s agreement. The rapporteur would request a discussion whether the current text correctly captures the agreement:
Proposal 5. Discuss whether the current text well captures “An uplink grant is not de-prioritized by other de-prioritized SR or uplink grant.” 
2.6 Issue #6: Cancellation of URLLC SR by eMBB PUSCH
According to current MAC specification, when SR for BSR triggered by URLLC data collides with PUSCH transmission, the triggered SR can be cancelled due to the PUSCH transmission. If the PUSCH resource is not for URLLC, the gNB may receive the BSR for URLLC data with unendurable delay in case of HARQ retransmissions due to low reliability of eMBB PUSCH. vivo proposed not to cancel the SR for this case. 

· When there is collision between SR triggered by URLLC data and PUSCH transmission, the SR is not cancelled if PUSCH transmission is prioritized: vivo [5] 

Rapporteur’s view: It seems clear that it is not about a correction but about additional functionality. However, it was not discussed in RAN2. It may have a benefit to avoid the delay of BSR in eMBB resource. The rapporteur would propose the discussion if time allows or postponement:
Proposal 6. Discuss whether the condition of SR cancellation can be enhanced.
2.7 Issue #7: Naming of autonomousReTx
There are several proposals on renaming of autonomousReTx:

· deprioritzedReTx: Ericsson [3]
· In NR-U, terminology “autonomous retransmission” is already used for different function and we may need to differentiate the autonomousReTx of IIOT WI from NR-U.

· autonomousTx: CATT [15]
· The autonomous transmission only occurs if a transmission has not already been performed. Therefore, it cannot be considered as a retransmission.

· autonomousReTx_de: CMCC [16]
· Current name is more general than what it can indicate.
Rapporteur’s view: MAC specification captures “when the UE shall not autonomously retransmit that HARQ process” for NR-U feature. Thus, it would be good to use different terminology for IIOT feature, in order to avoid misleading of readers. CATT and CMCC also want to change the name which describes the behaviour more accurately. The rapporteur would suggest to have a discussion with candidates to fix the best name.
Proposal 7. Rename AutonomousReTx to other name e.g. deprioritizedReTx. It can be discussed during the e-meeting.
2.8 Issue #8: Autonomous (Re-)Transmission after BWP Switching
In RAN2 email discussion [1], RAN2 is discussing whether to allow autonomous (re)transmission after (Re-)activation of type 2 CG and reconfiguration of type 1 CG. Lenovo pointed out a similar problem could happen when BWP is switched. A potential next issue could be whether to allow autonomous transmission after BWP switching.

· Disallow autonomous transmissions after BWP switching: Lenovo [10]
Rapporteur’s view: This issue was brought up during the email discussion [1]. Also, it may be affected by outcome of ongoing email discussion on how to handle re-activation, i.e. if we can only use the same CG. The rapporteur would suggest to postpone:
Proposal 8. Discuss on autonomous (re-)transmission after BWP switching can be continued after the conclusion on autonomous (re-)transmission after (re-)activation of CG.
2.9 Issue #9: Transfer of MAC CE in De-prioritized MAC PDU
In case that a MAC PDU including a MAC CE is dropped, the MAC CE may be delayed or may not be transmitted due to the lost. To resolve the issue, LG proposed to transfer the MAC CE to the prioritized MAC PDU.
· If the MAC PDU containing a MAC CE is deprioritized, the MAC should copy the MAC CE into the prioritized MAC PDU: LG [8]
Rapporteur’s view: This issue was brought up during the email discussion [1]. Also it may be affected by outcome of ongoing email discussion on whether MAC CE priority is considered in prioritization. The rapporteur would suggest to postpone:
Proposal 9. Discuss on copying MAC CE of de-prioritized MAC PDU into the prioritized MAC PDU can be continued after the conclusion on whether to consider MAC CE priority in prioritization.
2.10 Issue #10: Autonomous Retransmission Considering CG Confirmation
In case that a de-prioritized MAC PDU is stored for autonomous retransmission, if re-activation of configured grant is indicated, UE cannot transmit the CG confirmation MAC CE via the configured grant due to the autonomous retransmission. This potential problem was pointed out by Ericsson during the email discussion [1]. To avoid the delay of CG confirmation, LG proposed a condition of autonomous retransmission.
· The UE should be allowed to transmit the de-prioritized MAC PDU only if the triggered configured uplink grant confirmation has been cancelled: LG [17]
Rapporteur’s view: This issue may be affected by outcome of ongoing email discussion on autonomous retransmission at re-activation of type 2 CG. The rapporteur would suggest to postpone:
Proposal 10. Discuss on autonomous transmission considering if triggered CG confirmation has been cancelled or not can be continued after the conclusion on autonomous retransmission at re-activation of type2 CG.
3 Conclusion

< Potential Easy Agreement >
Proposal 1. RAN2 should capture “HARQ process is not shared between different configured grant configurations if cg_RetransmissionTimer is not configured.” Either 1) MAC or 2) RRC captures it.
< Need Discussion: Correction >
Proposal 2. An uplink grant which was already de-prioritized can be re-determined if it can is a prioritized uplink grant. It can be captured by either 1) not specifying when it can determined as a prioritized uplink grant or 2) specify it can be determined as a prioritized uplink grant when the priority of a de-prioritized uplink grant is changed.
Proposal 3. Keep Rel-15 principle for resource overlapping with uplink grant received in RAR:

· 3-1. For the collision with case UL grant received in RAR (or addressed to temporary C-RNTI) vs CG, the uplink grant in RAR is prioritized and used for transmission. (need text change)

· 3-2. For the collision with case UL grant received in RAR (or addressed to temporary C-RNTI) vs DG, it is up to UE implementation which resource is chosen. (no need to change)
Proposal 5. Discuss whether the current text well captures “An uplink grant is not de-prioritized by other de-prioritized SR or uplink grant.”
< Need Discussion: Naming >
Proposal 7. Rename AutonomousReTx to other name e.g. deprioritizedReTx. It can be discussed during the e-meeting.
< Candidates for immediate postpone (i.e. no discussion in this e-meeting): Enhancements >
Proposal 4. Discuss whether the prioritization among DG and CG with the same HARQ process is necessary.
Proposal 6. Discuss whether the condition of SR cancellation can be enhanced.
< Candidates for immediate postpone (i.e. no discussion in this e-meeting): issues affected by ongoing discussion [Post109e#50][IIOT] >
Proposal 8. Discuss on autonomous (re-)transmission after BWP switching can be continued after the conclusion on autonomous (re-)transmission after (re-)activation of CG.
Proposal 9. Discuss on copying MAC CE of de-prioritized MAC PDU into the prioritized MAC PDU can be continued after the conclusion on whether to consider MAC CE priority in prioritization.

Proposal 10. Discuss on autonomous transmission considering if triggered CG confirmation has been cancelled or not can be continued after the conclusion on autonomous retransmission at re-activation of type2 CG.
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