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1 Introduction

This contributions reports results of the following offline discussion:
· [AT109e][036][IIOT] Data Data and Data SR prioritization (Samsung)


Scope: Treat summary on Data Data and Data SR prioritization. 


Intended outcome: Resolve issues, Describe Open Issues accurately. 


Deadline: Mar 3 1200 CET (conclusions on “easy agreements” by Feb 27 1200 CET)

During online web conference on Monday, RAN2 agreed to follows the Proposals 5 of a summary report [35], to narrow down the scope of this email discussion:

Candidates for immediate postpone, are contentious such that it is unlikely to converge at e-Meeting:

Proposal 5. Discuss the following issue by the email discussion after RAN2#109e:

5-1. Priority of MAC CE is considered for priority determination of uplink grant.

5-2. Priority of BSR can be changed dynamically, e.g. priority of BSR is determined by priority of data reported in the BSR.

5-3. Priorities of PHR, C-RNTI, Configured Grant Confirmation MAC CE can be changed dynamically.

5-4. The latency mapping restriction, maxPUSCH-Duration, is applicable to regular/periodic BSR.

5-5. Prioritization of uplink grants with same HARQ process ID should be defined.

5-6. SR triggered by high-priority LCH is not cancelled if MAC prioritizes PUSCH transmission for low-priority LCHs and BSR.

5-7. RAN2 will finalize the name lch-basedPrioritization after consideration of MAC CE priority (5-1) is concluded.

5-8. Priority of SR triggered by SCell BSR MAC CE or UL LBT failure MAC CE is higher than the PUSCH including data.

5-9. For uplink grant received in RAR or addressed to temporary C-RNTI, the prioritization should be based on the priority of the grants.

5-10. If the deprioritized MAC PDU contains a MAC CE, this MAC CE should be included in the prioritized MAC PDU.

This offline discussion is focusing on the remaining open issues: 1) confirmation of potential easy agreements and 2) check of companies’ view on relatively less controversial issue. For information, issue numbering is the same as the summary paper [35].
2 Discussion
2.1 Potential Easy Proposals

2.1.1 Issue #1: Confirmation of lch-basedPrioritization
Editor’s Note: The texts in this version of the running CR assume that lch-basedPrioritization, prioritization of resource conflict based on priority as a new feature of IIOT WI, is configurable for backward compatibility and separation from exisitng texts for UEs not supporting this feature. This feature requires a confirmation of RAN2. Thus, whether and how to configure it is FFS. This terminology may be changed after the discussion on MAC CE priority. 

MAC running CR assumes lch-basedPrioritization and the Editor’s note above indicates that RAN2’s confirmation is required. This configuration parameter indicates the UE behaviour. For instance, if lch-basedPrioritization is configured, UE performs the Rel-16 prioritization, which is based on logical channel priority, i.e. intra-UE prioritization defined by IIOT WI. Otherwise, UE behaviour follows Rel-15 MAC specification. Two companies proposed to confirm it:

· Confirm: CATT [1], Samsung [27]

It was proposed by the initial version of the running CR (R2-1915338) and no objection has been shown so far. So we could agree easily. 
Proposal 1. RAN2 confirms to introduce lch-basedPrioritization (configuration parameter of intra-UE prioritization based on LCH priority) in MAC running CR.
Q1) Do companies agree Proposal 1? 
	Company
	Yes/No
	Comments (if any)

	Nokia
	Yes
	

	MediaTek
	Yes
	

	Qualcomm
	Yes 
	

	Huawei, Hisilicon
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	

	Samsung
	Yes
	

	OPPO
	Yes
	

	Ericsson
	Yes
	

	Sharp
	Yes
	

	ZTE
	Yes
	

	Fujitsu
	Yes
	


2.1.2 Issue #2: Autonomous retransmission for uplink grant deprioritized by SR

In RAN2#108, RAN2 agreed autonomous retransmission for a deprioritized CG. LG [19] comments that current MAC running CR does not capture the autonomous retransmission of CG deprioritized by SR”. They would like to confirm it.
· In the same way as the handling of the MAC PDU from the de-prioritized configured uplink grant by dynamic grant or another configured uplink grant, the UE should be allowed to perform autonomous transmission for the MAC PDU in the de-prioritized configured uplink grant by the prioritized SR transmission: LG [19], CATT [1]

Proposal 2. RAN2 confirms that UE can perform autonomous transmission of the de-prioritized configured uplink grant by the prioritized SR transmission.

Q2) Do companies agree Proposal 2? 
	Company
	Yes/No
	Comments (if any)

	Nokia
	Yes
	

	MediaTek
	Yes
	

	Qualcomm
	Yes 
	

	Huawei, Hisilicon
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	

	Samsung
	Yes
	

	OPPO
	Yes
	

	Ericsson
	Yes
	

	Sharp
	Yes
	

	ZTE
	Yes
	

	Fujitsu
	Yes
	


2.2.3 Issue #3: An uplink grant addressed to CS-RNTI with NDI=1 (Retransmission) is a dynamic grant or configured grant?

It is not clearly defined that an uplink grant addressed to CS-RNTI is either configured grant and dynamic grant. The prioritization rule of configured grant is slightly different from that of dynamic grant, e.g. when both overlapping grants have the equal priority. Thus, RAN2 needs to define which prioritization rule will be used. In that sense, MAC running CR captures the following Editor’s Note:
Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI with NDI=1 (i.e. retransmission of a configured grant) is a configured grant or not. In this version of running CR, it is assumed that an uplink grant addressed to CS-RNTI with NDI=1 is considered as a dynamic grant.

Based on contributions, all companies think it is a DG. The rapporteur think RAN2 can agree it via the offline discussion.
· Dynamic grant: CATT [1], Ericsson [11], Qualcomm [18], LG [20], ZTE [21], MediaTek [32], Huawei [33]
Proposal 3. An uplink grant addressed to CS-RNTI with NDI=1 (retransmission of CG) is a dynamic grant in prioritization.

Q3) Do companies agree Proposal 3? 
	Company
	Yes/No
	Comments (if any)

	Nokia
	Yes
	

	MediaTek
	Yes
	

	Qualcomm
	Yes 
	

	Huawei, Hisilicon
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	

	Samsung
	Yes
	

	OPPO
	Yes
	

	Ericsson
	Yes
	

	Sharp
	Yes
	

	ZTE
	Yes
	

	Fujitsu
	Yes
	


2.2 Open Issues Requiring Further Discussion or More Companies’ View

2.2.1 Issue #4: An uplink grant addressed to CS-RNTI with NDI=0 ((re-)Activation) is a dynamic grant or configured grant? 

Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI with NDI=0 (i.e. (re-)activation of type 2 CG) is a configured grant or not. In this version of running CR, it is not clearly captured.

For the first (re-)activated uplink grant for a Type 2 configured grant configuration (i.e. first type 2 CG), companies have a different understanding.
· Configured grant: CATT [1], Ericsson [11], LG [20], ZTE [21], Huawei [33]
· Dynamic grant: MediaTek [32] 
· Do NOT specify. gNB will avoid the collision: Qualcomm [18]
Although the impact of each option could be different, each option does not have a critical blocking point. Thus, the rapporteur thinks it can be decided by majority view after an offline discussion. 
Q4) Companies are invited to provide the preferred option:

· Option 1. UL grant addressed to CS-RNTI with NDI=0 is a CG.

· Option 2. UL grant addressed to CS-RNTI with NDI=0 is a DG.

· Option 3. We do not need to specify. gNB can avoid UL grant addressed to CS-RNTI with NDI=0 overlaps with other grant or SR transmission.

	Company
	Option
	Comments (if any)

	Nokia
	1
	

	MediaTek
	2
	Any time the gNB provides a DCI, this should be considered as a dynamic grant.

	Qualcomm
	3
	

	Huawei, Hisilicon
	1
	It was discussed in Rel-15, and we think current specification already suggests it is configured grant.

	CATT
	1
	The mechanism for the uplink transmission has no difference with the subsequent uplink transmission of type 2 CG. Hence, same LCP mapping restrictions, CG timer management, re-transmission principles apply equally as for subsequent CG resources. Hence this uplink grant can be categorized as configured grant.

	LG
	1
	The UL grant addressed to CS-RNTI with NDI=0 is a UL grant “information” that will be used for Configured Grant initialized by the CS-RNTI. There is no real UL grant for UL transmission until the CG is initialized. 

As the UL grant “information” is received by the CS-RNTI, the specification is specified as “store the uplink grant for this Serving Cell and the associated HARQ information as configured uplink grant”. 

	Samsung
	1
	We tend to agree with MediaTek that any grant received in DCI has a trait of dynamic grant. However, we think the first grant of type 2 CG should have the same characteristics with other subsequent CG resources, e.g. MCS, TB size, SCS, and logical channels that can use the CG resource. It seems better to categorize it as configured grant in prioritization process

	OPPO
	1
	

	Ericsson
	1
	Agree with Huawei and LG

	Sharp
	1
	

	ZTE
	1
	As mentioned in our contribution, the HARQ process ID of the first configured grant occasion is calculated by UE not indicated in DCI by NW, it can be sure that this is a configured grant.

	Fujitsu
	1
	The MAC behaviors on receiving such an UL grant are CG-like. 


2.2.2 Issue #9: Sequential MAC PDU generation for the same PHY priority
In case of sequential MAC PDU generation for resource conflict between grants with the same PHY priority, it is possible that the second PDU has higher priority. The issue here is whether the second PDU is always transmitted and the first PDU can be pre-empted in PHY. PHY priority rule defined by RAN1 (running 38.214) does not allow the pre-emption for the first PDU whereas MAC priority rule does  
consider it, i.e. the second PDU is always prioritized. 
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Figure 1. MAC & PHY conflicting prioritization decision with the same PHY-Priority of both CG and DG [9]

Referring to Figure 1 from Ericsson contribution [9], assuming both DG and CG have the equal physical layer priority, e.g. high-high or low-low. In this case, if CG becomes a prioritized uplink grant from MAC perspective after MAC already sent the MAC PDU for DG, PHY layer may need to pre-empt the ongoing transmission for DG. But the problem is that current PHY specification does not allow the pre-emption because both grants have the equal PHY priority.

Companies think RAN2 should discuss this issue how to resolve it .Views expressed by companies are as follows:

· For overlapping grants, when MAC generates two MAC PDUs, the second PDU has a higher priority from MAC point of view (LCH-based-priority), and thus shall be transmitted by PHY. MAC priority rule is the same regardless of PHY prioritization. But RAN1 spec change may be needed: Ericsson [9] , Nokia [12]

· Same as above with the additional restriction that an already assembled and delivered MAC PDU should not be de-prioritized in MAC by higher priority PDU or SR if the de-prioritized and prioritized UL transmissions both serve “low priority” traffic (base on RRC-configured priority threshold). MAC running CR does not assume nor specify this case. So, there may be some RAN2 impact.: CATT [3]

This issue requires more companies’ view. However, the decision may give an impact to RAN1 or MAC specification. So the rapporteur proposes to try to agree either way in this e-meeting.

CATT proposal is focusing on one case that both collided grants’ PHY priority is same as “low priority” whereas Ericsson and Nokia’s proposal covers general equal PHY priority case, i.e. high-high. The rapporteur would like to collect companies’ view one by one. Note that depending on collected companies view, RAN2 may need to send an LS to RAN1. Whether to send an LS could be discussed after the conclusion on Q5-1 and Q5-2 below.

Q5-1) Assuming 1) MAC generates two MAC PDUs i.e. the later generated PDU has higher priority from MAC perspective and 2) both MAC PDUs’ PHY priority is “low”, companies are invited to provide the preferred option and reason of your support:

· Option 1. The second PDU shall be transmitted by PHY.

· Option 2. Already assembled and delivered MAC PDU should not be de-prioritized. (Equivalently, the second PDU shall not be transmitted by PHY.)

· Option 3. Other

	Company
	Option
	Comments (if any)

	Nokia
	1
	We prefer to have a consistent MAC behaviour for all cases with the same L1 priority between two conflicting grants.

	MediaTek
	2
	The MAC spec can take PHY behaviour into account (i.e. something along the lines of – if the UL transmission would not take place according to 38.213[ref clause], MAC does not generate a TB)

	Qualcomm
	3
	Use case consideration: Enhancements in this question and next are really trying to aim for an optimization for high-high and low-low conflicts (whereas the key conflicts of interest are high-low conflicts). We view it as an unnecessary optimization since in the motivating use-cases, the prioritized grant does not have significantly higher LCH-based priority compared to deprioritized grant.

Current status: nothing is broken or incomplete in current running CR.

The option we support is that MAC generates the second PDU (if timeline allows it, aligned with current RAN2 agreements), delivers to PHY, and PHY behaviour/prioritization follows current RAN1 agreements.  

RAN1/RAN2 impact: We have major concerns about Option 1 as it requires changing RAN1 agreements and changing RAN2 agreement (specifically RAN2#106 agreement) below:

· When a PUSCH transmission is deprioritized, desired PHY behaviour is for RAN1 to decide

Option 2 will require further enhancements to MAC prioritization rules. 



	Huawei, Hisilicon
	3
	We suggest companies to discuss this issue in RAN1 as it does not impact to our specification.

	CATT
	2
	The pre-emption mechanism induces spectral efficiency losses as a potentially on-going transmission is interrupted by another transmission with higher priority, also resulting in a pending PDU to manage by either autonomous transmission or re-transmission. This is clearly a feature coming in support of URLLC (aka high-prio) traffic, but should be avoided when both overlapping grants are for eMBB or other low priority traffic.

As for the specification complexity, it can be addressed by adding a condition in the prioritization process as follows (note > priorityThreshold is to be interpreted as “of lower priority than” in a similar way as for legacy priorities where the higher the value, the lower the priority):

When the MAC entity is configured with lch-basedPrioritization for each uplink grant:

1>
if this uplink grant is addressed to C-RNTI or CS-RNTI:

2>
if there is no overlapping PUSCH duration of a configured uplink grant whose priority is higher than the priority of the uplink grant; and
2>
if there is no overlapping PUSCH duration of an uplink grant for which a MAC PDU has already been obtained while the priority of this uplink grant is > priorityThreshold ; 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; and

3>
this uplink grant is a prioritized uplink grant;

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

	LG
	3
	Nothing needs to be changed in RAN2 specification. From our understanding, the MAC entity performs the intra-UE prioritization based on the logical channel priority regardless of the PHY priority. Whether to transmit the PDU in the PHY is up to PHY decision.

	Samsung
	2 or 3
	If PHY cannot pre-empt the ongoing transmission, MAC cannot generate the second MAC PDU because PHY cannot serve the second PDU. This is UE internal behaviour. UE can consider this case as if remaining timeline is not sufficient to send the second PDU. Then no RAN2 spec change is necessary. 

	OPPO
	1
	Agree with Nokia, a consistent MAC behaviour for all cases is preferred. From the perspective of physical layer, the later PDU delivered to PHY can be seen as a prioritized one, if the overlapped grants are with the same PHY priority.

	Ericsson
	1
	RAN2 has clearly agreed that “collision prioritization process is handled based on LCH priority and the priority value of an uplink grant is the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU.”  Thus, MAC can prioritize one grant over the other, while both have the same PHY-priority. 

In our view, the spec is broken, as RAN1 spec has not been updated yet to consider the Rel-16 objective on Intra-UE prioritization. 

@Qualcomm. We don’t see a need to change the previous RAN2 agreement. That agreement is how to treat a deprioritized PUSCH, while what we propose here is to indicate which one should be prioritized and how to treat the prioritized PUSCH. 

	Sharp
	1
	Agree with Ericsson

	ZTE
	3
	There is no need to change the current priority handling method defined in MAC. the second PDU shall be sent to PHY layer based on the priority handling procedure in MAC CE. After that, all work in MAC is done, the final decision (i.e pre-emption or choose one MAC PDU to send) shall be left to RAN1 implementation. Considering Option1 is definitely beneficial for URLLC transmission,if we want to go for option 1,   we need to send LS to RAN1 for asking is there any other concerns will be raised in RAN1.

	Fujitsu
	1
	MAC can send the second PDU to PHY, and can also instruct PHY to transmit the second PDU which has higher MAC priority. 


Q5-2) Assuming 1) MAC generates two MAC PDUs i.e. the later generated PDU has higher priority from MAC perspective and 2) both MAC PDUs’ PHY priority is “high”, companies are invited to provide the preferred option and reason of your support:

· Option 1. The second PDU shall be transmitted by PHY.

· Option 2. Already assembled and delivered MAC PDU should not be de-prioritized. (Equivalently, the second PDU shall not be transmitted by PHY.)

· Option 3. Other

	Company
	Option
	Comments (if any)

	Nokia
	1
	We prefer to have a consistent MAC behaviour for all cases with the same L1 priority between two conflicting grants.

	MediaTek
	2
	The MAC spec can take PHY behaviour into account (i.e. something along the lines of – if the UL transmission would not take place according to 38.213 [ref clause], MAC does not generate a TB)

	Qualcomm
	3
	Please see above comment

	Huawei, Hisilicon
	3
	We suggest companies to discuss this issue in RAN1 as it does not impact to our specification.

	CATT
	1
	MAC handles intra-UE prioritization between different URLLC traffic types which is a fundamental requirement from Table 5.2-1 of TS 22.104. PHY currently does not. This must be fixed to properly address the requirements and objectives of this WI.

	LG
	3
	Please see above comment.

	Samsung
	2 or 3
	We prefer to have the same UE behaviour for low-low and high-high PHY priority. 

	OPPO
	1
	Agree with Nokia, a consistent MAC behaviour for all cases is preferred. From the perspective of physical layer, the later PDU delivered to PHY can be seen as a prioritized one, if the overlapped grants are with the same PHY priority.

	Ericsson
	1
	The same as above 

	Sharp
	1
	

	ZTE
	3
	Please see above comments

	Fujitsu
	1
	MAC can send the second PDU to PHY, and can also instruct PHY to transmit the second PDU which has higher MAC priority.  


2.2.3 Issue #10: SR Counter Update and Timer Start Condition
The current MAC specification and running CR assumes SR counter is incremented as soon as MAC instructs PHY to signal the SR. Many companies proposed to adjust the time point of SR counter update and SR prohibit timer starts to actual SR transmission. A potential problem is that the SR counter is incremented and prohibit timer is started even if a triggered SR is not actually transmitted. The proposals seems to align with NR-U for LBT case.
· Increase SR_COUNTER and start sr-ProhibitTimer only if the SR is transmitted: InterDigital [17], MediaTek [32], CATT, Qualcomm [34]

One example of text proposal [17] could be as follows: 

	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; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
4>
if the SR is not dropped at lower layers:

5>
increment SR_COUNTER by 1;

54>
start the sr-ProhibitTimer.

3>
else:


All submitted contributions’ intentions [17][32][34] are the same. The detail stage-3 text can be discuss later. Anyway, the rapporteur thinks it may be not be so controversial. Thus, RAN2 may try to conclude this issue after an offline discussion to collect companies’ view.
Q6) Do companies agree the following proposal?

Proposal. Increase SR_COUNTER and start sr-ProhibitTimer only if the SR is transmitted.
	Company
	Yes/No
	Comments (if any)

	Nokia
	Yes/No
	We don’t have a strong view

	MediaTek
	Yes
	

	Qualcomm
	No/FFS
	We support an enhancement to increment of SR counter and start of sr-ProhibitTimer. But, we have concerns about the enhancement proposed above. 

Specifically, the proposal delays the start of sr-ProhibitTimer till the completion of SR transmission and this results in a delayed prohibit behaviour (as opposed to immediate prohibit in Rel-15). The extent of the delay and its impact needs more evaluation.

Another alternative is to perform Rel-15 like prohibit behaviour and undo upon detecting a SR deprioritization.

	Huawei, Hisilicon
	FFS
	We are not sure if the problem can really happen. Normally, if SR is prioritized over PUSCH, it would be that only SR is delivered to PHY and will not be dropped. 
Here may be the case that the MAC PDU for the deprioritized PUSCH has already been generated and delivered to PHY, and in PHY the PUSCH is prioritized over SR PUCCH. This issue would be somehow relevant with issue#9. Both of them are suggesting PHY has done a different choice than MAC. 

	CATT
	Yes
	This issue exists since Rel-15 [34] and must be fixed one way or another to avoid MAC/PHY mismatch regarding the timer and counter. So we agree the proposal and the exact TP can be discussed later.

	LG
	No
	Nothing needs to be changed in RAN2 specification. In addition, we have some sympathy with Huawei’s comment. We are wondering if there is an issue.



	Samsung
	No
	We do not see the necessity of this change. The effect and benefit of this change are only to reduce the probability of the random access due to timer expiry or max counter. We think this probability can be under NW control by proper configurations. However, we do not have strong view. If majority wants this change, we are fine, because NR-U running CR has been changed already

	OPPO
	No
	This issue also exists in Rel-15, which also support both URLLC and eMBB. From our perspective, we can keep the same UE behaviour and no enhancement is needed. 

	Ericsson
	No
	We don’t think this is an issue that needs to be fixed, since we wonder what the case would be when SR is not transmitted. If SR is prioritized over PUSCH, then the counter should be incremented. If SR is not prioritized by PHY (i.e., not transmitted), then MAC is aware of this, and will avoid sending the SR. 

	Sharp
	No
	Agree with OPPO.

	ZTE
	No
	We do not think this issue is critical that shall be improved. In our understanding, This issue will be only occurred in the case that one SR is triggered but the MAC PDU for the overlapped PUSCH was already generated, and this SR shall have a higher priority than the overlapping PUSCH based on the MAC priority handling method and this SR shall have a same PHY priority level with the overlapping PUSCH . Only in such way, the SR maybe dropped by PHY.  It is definitely a rare case. 

Moreover, the worst result of above scenario is that the very first SR transmission is dropped by PHY, but the following transmission of this pending SR will not be dropped again since the PUSCH transmission can carry BSR MAC CE anyway.  The largest error of this counter is only one, is it really an important issue then?

	Fujitsu
	No
	We think the approach may require PHY to report the result of the SR transmission to MAC. It is an optimization and can be discussed in a later release if necessary. 


2.2.4 Issue #11: Priority of UL grant with configuredGrantTimer not running
Editor’s Note: Priority determination considering MAC CE and configuredGrantTimer is FFS.
Companies have a common understanding that this UL grant should not be considered in the prioritization, i.e. it should not be chosen as a prioritized uplink grant and excluded in the prioritization process:

· The configured grant with configuredGrantTimer running is not considered in the prioritization procedure: CATT [1], Ericsson [11], ZTE [21], Nokia [13], Huawei [33]  

· No need to clarify the impact of configuredGrantTimer: Qualcomm [18]

· Grant priority should be based on configuredGrantTimer status: Asia Pacific Telecom [8]

· The configured grant with configuredGrantTimer running has the lowest priority value: Samsung [25].

Since companies have slightly different views only on how to capture in the spec, offline discussion is proposed.
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Figure 2. Problem of configuredGrantTimer [8]
This issue would like to cover the two assumptions [8]:
A) A CG with configuredGrantTimer running cannot be a prioritized uplink grant.

B) A CG with configuredGrantTimer running cannot deprioritize overlapping UL-SCH resources or SR transmission.

Q7-1) Do companies agree the assumptions A) and B) above? 

	Company
	Yes/No
	Comments (if any)

	Nokia
	Yes
	

	MediaTek
	No
	The only condition that needs to be considered for prioritisation is whether a transmission would take place or not. 

We propose that similar to NR-U, autonomous retransmission can take place while the configuredGrantTimer is running.

	Qualcomm
	Yes
	

	Huawei, Hisilicon
	Yes
	

	CATT
	Yes
	

	LG
	Yes
	Otherwise, the gNB cannot receive lower priority data while the CG timer for higher priority data is running.

	Samsung
	Yes
	

	OPPO
	Yes
	

	Ericsson
	Yes
	

	Sharp
	Yes
	A CG with configuredGrantTimer cannot be used for data transmission so it should not be a prioritized uplink grant.

	ZTE
	Yes
	

	Fujitsu
	Yes
	


If companies agree the assumptions, we need to discuss how to capture in the spec. 

Q7-2) Companies are invited to provide the preferred option:

· Option 1. Specify in the spec: The configured grant with configuredGrantTimer running is not considered in the prioritization.

· Option 2. Grant priority is determined by configuredGrantTimer status.

· Option 3. The CG whose configured grant timer has lowest priority value.

· Option 4. Other

	Company
	Option
	Comments (if any)

	Nokia
	1 or 4
	Option 4: No specification change is needed. 

Current text in MAC is already quite clear: When CG timer for a HARQ process is running, the CG will not even be delivered to HARQ entity.

	MediaTek
	4
	No specification change is needed.

	Qualcomm
	4
	A and B is realized in the latest running CR (see more in[18])

	Huawei, Hisilicon
	1 or 4
	Option 1 should be better than 2 and 3 to us. 

	CATT
	1
	Disagree with Nokia and MediaTek. They would be correct if the prioritization procedure would be captured in the HARQ entity function, but it is currently captured in the UL grant reception function, where such UL grants are visible. Hence there remains a possible ambiguity.

	LG
	4
	Agree with Nokia. The configured uplink grant is delivered only when the CG timer is not running according to the current specification.

2>
if the configuredGrantTimer for the corresponding HARQ process is not running:

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.



	Samsung
	1 or 2 or 3
	Current MAC running CR does not capture the case B). Thus we think some change is needed in the spec.

	OPPO
	4
	Agree with Nokia. Current spec can cover this case.

	Ericsson
	1 or 4
	Companies are aligned that CG with configuredGrantTimer running is not considered in the prioritization procedure. We agree with CATT that there is an ambiguity since the prioritization procedure is captured in “UL grant reception” instead of “HARQ entity”. We don’t have a strong view, and okay with option 4 by Nokia if companies think the current spec is already clear.

	Sharp
	4
	No specification change is needed.

	ZTE
	1
	Agree with CATT, the priority handling procedure is performed before the sending data to HARQ entity.

	Fujitsu
	4
	No need to specify, as a CG would be delivered to HARQ entity if the configuredGrantTimer is not running. 


2.2.5 Issue #12: Prioritization of SR and at least two uplink grant
Editor’s Note: It is FFS how UE handles the case that at least two uplink grants with different MAC PDUs overlap with an SR transmission. 
In CA or case of more than 2 grants collided, deprioritization by other deprioritized resource may occur, which leads potential resource waste. This issue was triggered by vivo [4] during the email discussion on MAC running CR. The issue is that simultaneous PUCCH and PUSCH transmissions are not supported and one deprioritized resource (either SR or UL-SCH resource) could deprioritized other resource which can be used for transmission actually. In Figure 3 below, none of PUCCH and PUSCH is used for transmission because the PUCCH with medium priority is deprioritized by PUSCH of SCell and the PUSCH of PCell is deprioritized by the deprioritized PUCCH. 
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Figure 3. High priority PUSCH blocked both PUCCH and PUSCH on another cell [4]
Multiple companies think this issue should be discussed and propose how to resolve in the spec. Note that proposals may not be mutually exclusive and some of them are slightly different.

· The prioritization on Data-Data confliction (CG vs CG or DG vs CG) is applied on the same serving cell and the prioritization on SR-Data confliction (PUCCH and PUSCH) is applied on multiple serving cells: vivo [4]

· Only prioritized SR transmission is considered when the MAC entity determines the prioritized uplink grant: Samsung [24]

· UL resource (e.g. SR/grant) that has been de-prioritized, compared to a previous grant, is also de-prioritized compared to any other later grant. SR is triggered if SR priority is higher than any uplink grants overlapping with its PUCCH resource: Ericsson [11]

· Treat it as an error case or no change i.e. current running CR already covers the UE behaviour: SR vs PUSCH prioritization by comparing SR’s priority against each of the uplink grant’s priority: Qualcomm [18]

· Capture in the SR procedure the “deprioritized” status of uplink grant(s) deprioritized by an SR, i.e. If an SR is prioritized, the overlapping uplink grants (if any) becomes a de-prioritized uplink grant: CATT [1]

Q8-1) Do companies agree that this issue should be resolved? 

	Company
	Yes/No
	Comments (if any)

	Nokia
	Yes
	

	MediaTek
	Yes
	

	Huawei, Hisilicon
	Yes/No
	No strong opinion. The case looks corner to us, but we can accept a simple text to avoid this issue.

	CATT
	Yes
	

	LG
	Yes
	

	Samsung
	Yes
	In CA case, the scenario is not a corner case.

	OPPO
	No
	We think it is optimization. Even if the case exists (though we think it is a corner case), we can rely on UE implementation.

	Ericsson
	Yes
	

	ZTE
	No strong opinion
	

	Fujitsu
	Yes
	


Q8-2) Companies are invited to provide the preferred option:

· Option 1. The prioritization on Data-Data confliction (CG vs CG or DG vs CG) is applied on the same serving cell and the prioritization on SR-Data confliction (PUCCH and PUSCH) is applied on multiple serving cells.

· Option 2. Only prioritized SR transmission is considered when the MAC entity determines the prioritized uplink grant.

· Option 3. UL resource (e.g. SR/grant) that has been de-prioritized, compared to a previous grant, is also de-prioritized compared to any other later grant.

· Option 4. No change. Treat as an error case.

· Option 5. Capture in the SR procedure the “deprioritized” status of uplink grant(s) deprioritized by an SR.

· Option 6. Other

	Company
	Option
	Comments (if any)

	Nokia
	3
	We think this might be a corner case, so we prefer to solve with a simpler solution.

	MediaTek
	3
	Prefer a simple solution for this corner case

	Qualcomm
	3
	Similar view as Nokia and Mediatek.

Our take is that current MAC running CR already implements this behaviour.

	Huawei, Hisilicon
	3
	Also prefer a simple solution.

	CATT
	5
	The issue only exists when an uplink grant is de-prioritized by an SR We don’t get how option 3 solves this issue. An uplink grant de-prioritized by an SR is not assigned the “de-prioritized” status neither in the UL grant reception procedure nor in the SR procedure. The cleanest way is to capture its “de-prioritized” status where it is de-prioritized, i.e. in the SR procedure:

3>
if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion overlaps with aone or more 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 the UL-SCH resource(s) where the priority of the uplink grant(s) is determined as specified in clause 5.4.1:
4>
the other overlapping uplink grant(s), if any, is a deprioritized uplink grant;
4>
if SR_COUNTER < sr-TransMax:

5>
increment SR_COUNTER by 1;

5> etc… 

	LG
	3 and 5
	We think Option 3 is realized by Option 5. If Proposal 2 is agreed, the SR procedure needs to be changed in order to deprioritize configured uplink grant by the SR transmission. Then, the UE behaves like Option 3, and there should be no problem.

	Samsung
	2 or 3
	We think options 1/4/5 does not resolve the issue.

	OPPO

	4 or 6 (no change)
	Follow current spec, and no enhancement is needed.

	Ericsson
	3 and 7
	In our paper, along with the same principle as option 3, we want to clarify that “SR is triggered if SR priority is higher than any uplink grants overlapping with its PUCCH resource.” This is indicated by option 7.

This option is also a simple solution with minor wording change in the spec. 

	ZTE
	4 or 3 ( 4 is our prioritized option)
	We are not sure whether this issue shall be resolved, and how often this case can be occurred.

	Fujitsu
	3 or 4
	We prefer a simple solution or do not change. 


2.2.6 Issue #17: Condition of priority value determination
For text update of MAC running CR, Samsung proposed to provide the condition of priority value determination.
· Provide condition when we use 1) is multiplexed and when we use 2) can be multiplexed in MAC PDU, taking into account LCH restrictions and data availability: Samsung [25]

The motivation of the paper is that condition of each condition is not clearly captured in the MAC running CR. One example of text proposal [25] could be (detail may be updated according to the further discussion):

	For the MAC entity configured with priorityBasedPrioritization, the MAC entity shall:
1>
if the uplink grant is a configured uplink grant and the configuredGrantTimer for the corresponding HARQ process is running; or

1>
if the uplink grant is addressed to CS-RNTI and NDI is not toggled and the HARQ buffer of the identified process is empty; or

1>
if the uplink grant is part of a bunle and not for the initial transmission and the HARQ buffer of the identified process is empty:

2>
the priority value of the uplink grant is determined by the lowest priority value.

1> else if a MAC PDU has been obtained but not transmitted for the HARQ process; or

1>
if the uplink grant is addressed to C-RNTI and CS-RNTI and NDI is not toggled and the HARQ buffer of the identified process is not empty; or

1>
if the uplink grant is part of a bundle and not for the initial transmission and the HARQ buffer of the identified process is not empty:

2>
the priority value of the uplink grant is determined by the highest priority of the logical channels that are multiplexed in the MAC in the HARQ buffer.

1>
else:

2>
the priority value of of the uplink grant is determined by the highest priority of logical channels with available data which can be multiplexed in the MAC PDU, considering the mapping restriction in clause 5.4.3.1.2.


RAN2 can conclude whether to add this detail by collecting companies’ view.

Q9) Do companies agree that providing the detail condition is useful?  

	Company
	Yes/No
	Comments (if any)

	Nokia
	Yes
	Depending on whether the MAC PDU has been generated or not, the terms “multiplexed” and “can be multiplexed” are used in the description.

Additionally, we think “to be multiplexed” sounds better than “can be multiplexed”.

	MediaTek
	No
	We think the current text in the CR is sufficiently clear and covers both cases.

If we do provide this additional clarification, we prefer to stick with the agreed term ‘can be multiplexed’ to clarify that we are only inspecting data availability on a LCH and the corresponding LCH restrictions for the grant to determine priority (i.e. UE is not performing all the Bj calculations before determining priority).

	Qualcomm
	No
	Same view as Mediatek

	Huawei, Hisilicon
	No
	We have not seen a clear need yet for this kind of big change.

	CATT
	No
	Current text is clear enough also considering we will solve issues #3&#4 

	LG
	No
	Samsung’ proposal is based on Option 3 in Q7-2. But, as explained in Q7-2, we think that the current text in CR is clear. Nothing needs to be changed.

	Samsung
	Yes
	The problem here is that it is not clear when we use “are multiplexed” or “can be multiplexed”. The intention is just to clarify the condition to make UE implementation reduce their effort to make the condition.

The text proposal is just an example. The detail wording can change, depending on conclusion for the other issues.

	OPPO
	No
	We think current text is sufficient and clear. But, if majority companies agree to detail the description, we are also fine. Current text proposal can be as a baseline, with the modification of “to be multiplexed” instead of “can be multiplexed”.

	Ericsson
	No
	We appreciate rapporteur’s efforts to improve spec quality, but we share the same view as others that we don’t need a change at the moment and further clarification can be made during MAC Running CR discussion. 

	ZTE
	No 
	Share the same view with Ericsson

	Fujitsu
	Yes
	Same view as Nokia


3 Conclusion
To be updated
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