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1 Introduction

This contribution provides a summary of the second part of the following email discussion:
· [Post109bis-e][913][IIOT] MAC CR and remaining issues (Samsung)

Part 1: Scope: CR update after R2-109bis-e capturing meeting agreements. 
Intended outcome: Endorsed CR
Deadline: Short
Part 2 Scope: Remaining MAC Issues, Closest N determination, CG Type 1 continuation after BWP switch, already de-prioritized uplink grant after high-priority data arrival, 
Deadline: Long
This document is focusing on identified MAC open issues for stage-3 completion.
2 Discussion
2.1 Issue #1: Closest N determination
The first issue is how to capture the determination of the closest Nth CG occasions of the type-1 CG, according to the following agreement and Editor’s Note: 
Agreement in RAN2#109-e
· For Type-1 CG, after receiving the configuration, UE should first identify the lowest N value corresponding to the nearest available CG occasion, then, N is incremented after each CG occasion starting from the N identified in the first step.

Editor’s Note in TS38.321 v16.0.0 and endorsed MAC CR (R2-2004289)
	Editor's Note: The step of determining the closest N needs to be added.


In RAN2#109bis-e meeting, there was a discussion but no consensus on agreeable TP. Assuming the simple and clear TP, we can have the following options: 
· Option 1: Nokia (R2-2003169)

	Upon configuration of a configured grant Type 1 for a Serving Cell by upper layers, the MAC entity shall:

1>
store the uplink grant provided by upper layers as a configured uplink grant for the indicated Serving Cell;

1>
initialise or re-initialise the configured uplink grant to start in the symbol which is determined according to timeDomainOffset and S (derived from SLIV as specified in TS 38.214 [7]), and which is the closest in time following the reception of the configured grant configuration;
1> consider the configured uplink grant to occur with periodicity.


· Option 2: CATT (R2-2002753)
	After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth uplink grant occurs in the symbol for which:

[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot)
where N >= 0 and N is the smallest value corresponding to the closest available CG occasion after configured grant Type 1 configuration.


· Option 3: ZTE (R2-2003586)

	Upon configuration of a configured grant Type 1 for a Serving Cell by upper layers, the MAC entity shall:

1>
store the uplink grant provided by upper layers as a configured uplink grant for the indicated Serving Cell;

1>
initialise or re-initialise the configured uplink grant to start in the symbol according to timeDomainOffset, timeReferenceSFN, and S (derived from SLIV as specified in TS 38.214 [7]), and to reoccur with periodicity.


Note that all those options assume the same UE behaviour. During the online and offline discussions in RAN2#109bis-e, some companies thought the determination of the Nth CG occasion can be handled by UE implementation, mainly due to concerns about the UE processing time and “the closest” term being too strict for the UE. On the other hand, it was indicated that leaving the behaviour completely to UE implementation may lead to misalignment between the UE and the network. Eventually, the discussion resulted in the following Chairman notes and decision:
	Chair: it seems that it is assumed that start/intializaion is from the moment of configuration, and opportunities are available from there, but detailed timing such as UE processing time is for implementation.

· The change in the time domain offset seems agreeable, not sufficient support to clarify closest N, at least the way that was proposed here, can discuss more. 


Q1) Companies are invited to provide their view on whether and how to solve the issue, e.g. based on one of the TPs above, some variation of them or another proposal.
	 Company
	Comments

	Fujitsu
	We agree that all options seem to assume a same UE behaviour. However, we think that nothing needs to be clarified (UE implementation could solve this issue), but if MAC update is needed, we prefer Option 3 which is the simplest update of MAC.

	Lenovo
	No strong view, but we prefer to leave it to UE implementation. 

	
	

	
	

	
	

	
	

	
	


2.2 Issue #2: CG Type 1 continuation after BWP switch
The next issue is how to maintain the CG occasion of type 1 CG after BWP switch. As described in R2-2003586 (ZTE), the source of confusion may be what “(re-)initialization” means, 1) recalculate the CG occasion after BWP activation or 2) keep calculating CG occasion irrespective of BWP switch.
	1>
if a BWP is activated and it is not the dormant BWP:

…
2>
(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in clause 5.8.2;
…
1>
if a BWP is activated and it is dormant BWP for an SCell:

…
2>
stop all the UL behavior, i.e. stop any UL transmission, suspend any configured uplink grant Type 1 associated with the SCell, clear any configured uplink grant of configured grant Type 2 associated with the SCell;

…
1>
if a BWP is deactivated:

…
2>
suspend any configured uplink grant of configured grant Type 1 on the inactive BWP.


There were two interpretations
· Option 1: UE continues to use the occasion of the suspended configured grant type 1 when the related UL BWP is activated

· Option 2: UE recalculates the occasion of the configured grant type 1 based on the timeReferenceSFN, timeDomainOffset, and S and the SFN number when the switch on is occurred.

In RAN2#109bis-e, it remains as an FFS as follows:

·   FFS if Option 1 or 2
In 38.321 v16.0.0, timeReferernceSFN applies for SFN boundary of the preceding the reception of the CG configuration, not BWP activation. Thus we could say that the current spec assumes Option 1.

In the last meeting, some companies had a concern on UE processing to maintain the suspended CG occasions. If it is a problem at the UE side, we may need to consider Option 2. On the other hand, Option 2 may have a misalignment between UE and NW when UE performs an automatic BWP switch.

Q2) Which option do you prefer and why?
· Option 1: UE continues to use the occasion of the suspended configured grant type 1 when the related UL BWP is activated

· Option 2: UE recalculates the occasion of the configured grant type 1 based on the referenceSFNnumber, timeDomainOffset, and S and the SFN number when the BWP switch takes place.

	Company
	Option
	Comments 

	Fujitsu
	Option 1
	Option 1 is the intended behaviour. Option 2 has a drawback of the UE autonomous BWP switching, in which case there may be misalignment between gNB and UE. 

	SONY
	Option 1
	This has been our understanding.

	Lenovo
	Option 1
	Agree with Fujitsu

	
	
	

	
	
	

	
	
	

	
	
	


2.3 Issue #3: Already de-prioritized uplink grant after high-priority data arrival
In RAN2#109bis-e, RAN2 confirmed a problem that an already de-prioritized uplink grant may need to be prioritized, after high-priority data arrival, as seen the figure below:
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Figure 1. (Potential) Problematic scenario
· RAN2 confirms the following problematic scenario happens for the case of two PDUs generation: “An already de-prioritized uplink grant needs to be prioritized after high-priority data arrival. But the current normative text does not allow it”
· How to fix in the spec will be discussed in the next meeting.
Companies had different understanding about which options would work or which options would not. Thus, we need to discuss those options with text proposals:
· Option 1: Remove the current condition to perform the prioritization (R2-2002778, vivo): When and how many times UE performs the prioritization is totally up to UE implementation.
	When the MAC entity is configured, with lch-basedPrioritization, for each 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.


· Option 2: Add a condition (R2-2002942, Samsung): Allow prioritization when the priority of an uplink grant changes.
	When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant or whose priority has changed higher:

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.


· Option 3: Add a NOTE 
	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: When to execute the problematic procedure should be up to implementation.


· Option 4: Do nothing but UE/NW implementation should resolve the problem.

Q3) Companies are invited to provide your acceptable option(s).
· Option 1: Remove the current condition to perform the prioritization

· Option 2: Add a condition 

· Option 3: Add a NOTE 

· Option 4: Do nothing but UE/NW implementation should do.
	Company
	Options
	Comments (if any)

	Fujitsu
	Option 2
	We should keep the statement highlighted in red i.e. “When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant” because it has specified deterministic UE behaviour for the Case-1 that was discussed in email discussion [RAN2#109-e][036] according to R2-2000797 i.e. L2 (de-prioritized by L1) doesn’t deprioritize L3.
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The proposed text would be implemented based on the latest version in R2-2004289:

Section 5.4.1
When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant or whose priority has changed higher, the MAC entity shall:

	SONY
	Option 1
	We prefer a simple fix where lch-basedPrioritization operates sequentially, that is: each grant or SR has its opprtunity to go through the prioritization procedure once, just before its processing deadline, even if this grant or SR has been already de-prioritized by another earlier grant.
Hence, removing “which is not already a de-prioritized uplink grant” is preferred.

	Lenovo
	Option 2 
	We think that the Samsung proposal captures the intended behaviour best. 

	
	
	

	
	
	

	
	
	

	
	
	


2.4 Issue #4: De-prioritization by already de-prioritized SR
Another issue raised by vivo during Part 1 discussion is whether already de-prioritized SR could make other overlapping uplink grant de-prioritized. In RAN2#109bis-e meeting, RAN2 agreed to fix a similar problem that a de-prioritize uplink grant could make other uplink grant de-prioritized. The related agreement was
· Capture “De-prioritized uplink grant is excluded in prioritization of other grants”. CATT’s TP in the comment is a baseline (adding “which was not already deprioritized”)

The latest endorsed MAC CR (R2-2004289) captures the agreement by restricting comparing uplink grant to that was not already de-prioritized (as seen in the green highlighted text). 

	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 where 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).


A potential issue is that it is not clear whether a de-prioritized SR could make other uplink grant de-prioritized. In the current specification, the MAC entity compares the priorities of overlapping uplink grant and “SR transmission”. The question here is whether “SR transmission” here includes a de-prioritized SR. If the answer is yes, we may need to fix the problem. 
Q4) Do companies agree the problem?
a) Yes, we have to fix it. (Suggestion on TP is encouraged.)
b) No, the current text is clear.

	Company
	Yes/No
	Comments and TP

	Fujitsu
	Yes
	In fact, RAN2 already agree in RAN2#109-e that “an uplink grant is not de-prioritized by other de-prioritized SR or uplink grant”. The agreement seems not exactly captured in the MAC. The focus of the email discussion [RAN2#109-e][036] was “an uplink grant de-prioritized by an SR is not assigned the de-prioritized status”, but didn’t discuss the necessity of capturing the priority status of the SR. The priority status of the SR needs to be captured.

Our suggestion for the MAC improvement is shown below with cyan text based on the latest version in R2-2004289:
Section 5.4.1
When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant, 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 where the priority is higher than the priority of the uplink grant; and

2>
if there is no overlapping PUCCH resource with an SR transmission occasion which was not already de-prioritized where 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).

Section 5.4.4

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 configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion overlaps with any UL-SCH resource(s), 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 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:

4> consider the SR transmission occasion as a prioritized SR transmission occasion;
4>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);
3>
else:
4> consider the SR transmission occasion as a de-prioritized SR transmission occasion;

	SONY
	Yes
	It must be fixed.

	Lenovo
	Yes
	Since RAN2 already agreed that an uplink grant is not de-prioritized by other de-prioritized SR or uplink grant, we think that this agreement should be also clearly reflected in the specification. 

	
	
	

	
	
	

	
	
	

	
	
	


2.5 Issue #5: Autonomous transmission after BWP switching 
In RAN2#109bis-e meeting, RAN2 agreed to allow the autonomous transmission if the TBS remains the same, for (re-)activation of type 2 CG or reconfiguration of type 1 or type 2 CG. A potential open issue could be whether to continue the autonomous transmission after BWP switching (R2-2003225, Lenovo). It might be less complex for UE to disallow the autonomous transmission after BWP switching. Potential solutions could be, for instance, priority status (e.g. de-prioritized) of an UL grant is cleared or HARQ buffer is flushed at BWP deactivation. 
Since RAN2 has not discuss about BWP switching scenario, the current UE behaviour in the running CR (R2-2004289) is that UE continues the autonomous transmission after BWP switching. 
Q5) Do companies agree to disallow autonomous transmission after BWP switching? 
	Company
	Yes/No
	Comments (if any)

	Fujitsu
	Yes
	But no strong view.

	SONY
	Yes
	

	Lenovo
	Yes
	We don’t have a strong view. One can argue that there is some benefit if the UE behavior for the case of BWP switching is aligned with the case of type-1 CG reactivation.  On the other hand we think from UE implementation perspective it might be less complex for the UE to just disallow autonomous transmissions after BWP switching. 

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion
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