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1 Introduction

This report provides the summary of the following offline discussion:

· Offline 52, develop TP for LCH-priority based Data-Data and SR-Data prioritization in R2-1916526 (Samsung)

The endorsed MAC running CR for IIOT [1] captures agreements before RAN2#108. Thus, it would be good to try to agree some remaining open issues 1) which we have discussed online before or 2) for which many companies provided their views several times by contributions.
Based on the conclusion of the discussion, TP is provided on top of the endorsed MAC running CR [1].
2 Discussion
2.1 Priority Value of Uplink Grant

The first open issue is the priority value of uplink grant. According to the contributions and online discussion in this meeting, it seems to be a common understanding that the same priority value is derived for both SR-Data prioritization and Data-Data prioritization. Another common understanding since IIOT study is that the priority can be the highest priority of logical channels mapped to the uplink grant by LCP restriction. But companies’ proposals are slightly different with each other in stage-3 detail.
Q1) Companies are invited to provide the preference on priority value of an uplink grant:

a) Highest priority of the LCHs that are multiplexed or to be multiplexed in MAC PDU. [2][5][6][7][13][16][17][18]
b) Highest priority of the LCHs with buffered data that are mapped to the grant according to LCP restriction and have available data [8][9]

c) 
(NOTE: Please assume that MAC CE is NOT included. It will be discussed later.)

	Company
	Preference
	Comments if any

	Convida
	A
	

	LG
	B
	For the MAC prioritization, the information needed for the UE is the highest priority LCH, not the second or third priority LCH. Considering that the MAC prioritization can be performed before MAC PDU generation, the UE does not need to virtually generate the MAC PDU, which causes significant processing overhead. Instead, the UE should identify the highest priority LCH which has available data and is allowed to use the grant by LCP restriction.

	vivo
	A
	

	Ericsson
	A
	

	Nokia
	A and B
	From our point of views A and B are basically the same. The highest priority LCH that have data in the buffer (with allowed LCP restriction) is equivalent to the highest priority LCH that is to be multiplexed into the grant.

	Qualcomm
	
	Conflict resolution should be based on the 1-bit PHY priority indication. If there is a tie, the conflict resolution follows simple rules (DG beats CG, CG-CG is upto implementation, UL-SCH beats SR), rather than complex rules using LCH priority.

	ZTE
	A
	

	Lenovo
	A
	

	APT
	A and B
	We share the same view as Nokia

	Intel
	A
	We consider proposal of our contribution in [18] R2-1915742 is the same as Option A, as the LCHs multiplexed in the MAC PDU is subject to LCP restriction. Therefore we removed option C from the list.

	Sequans
	A and B
	Same view as Nokia

	OPPO
	A and B
	We share the same view as Nokia.

	Huawei, HiSilicon
	A/B
	I guess A and B are only wording different, and the consequence should be the same?

	InterDigital
	A or B
	Both options result in the same behavior

	Docomo
	b
	

	Fujitsu
	A
	

	Samsung
	A or B
	


< Summary of companies’ view (total 17 companies) >
A: 14 companies (82.4%)
· Convida, vivo, Ericsson, Nokia, ZTE, Lenovo, APT, Intel, Sequans, OPPO, Huawei, InterDigital, Fujitsu, Samsung
B: 9 companies (52.9%)
· LG, Nokia, APT, Sequans, OPPO, Huawei, InterDigital, docomo, Samsung
PHY priority (out of scope of the offline): 1 company (5.9%)

· Qualcomm
Proposal 1. The priority value of an uplink grant (UL-SCH resource) is the highest priority of the LCHs that are multiplexed or to be multiplexed in MAC PDU.
Some companies proposed to consider the priority of MAC CE(s) multiplexed in the MAC PDU for the priority value of an uplink grant. The motivation is that some MAC CEs have always higher priority over data in LCP procedure. This means that high-priority MAC CE can be deprioritized over data transmission. But it has also a risk that URLLC data can be interrupted by MAC CE.

Q2) Companies are invited to provide the preference whether to consider MAC CE priority:
a) Consider the priority of MAC CE(s) multiplexed in the MAC PDU [2][3][10][14][16]

b) Not consider MAC CE priority [5][6]

	Company
	Preference
	Comments if any

	Convida
	A
	

	LG
	B
	Option A has ambiguity. Since there is no LCP restriction for MAC CE, MAC CE can be multiplexed in any grant. In some cases, MAC CE cannot be included in a grant if the grant size is not enough to accommodate the MAC CE. However, this is a corner case. In our view, unless a specific LCP restriction is introduced for MAC CE, option A cannot properly work. It is better to leave the consideration of MAC CE in intra-UE prioritization for future releases.

	vivo
	A
	We need to at least consider the BFR MAC CE which is important for the beam failure recovery. If the BFR MAC CE is not transmitted, then all data transmission will fail.

	Ericsson 
	B
	The motivation for intra-UE prioritization is to prioritize high priority traffic (i.e., URLLC traffic) that has a more stringent and well-defined latency/reliability target. However, such requirement does not exist for the MAC CE. 

There are a couple of drawbacks for the option a

1. There is no LCP restriction defined for MAC CE, and it means that a low priority grant (with long PUSCH duration and ordinary BLER target of 10%) with MAC CE can pre-empt a high priority grant with critical data. We wonder if this is the intention of the proponent of this option.
2. There are proposals within this option a) that only BSR (among all other MAC CEs) should be included in this prioritization and other MAC CEs are ignored since they are LCHs’ agnostic. However, the problem of sending high priority BSR (or corresponding to high priority LCH) on low priority grant has been addressed by allowing the corresponding PUCCH of the triggered SR (which is associated with the triggered BSR) to overlap and override that low priority grant. 
Option B, on the other hand, is a simple solution. The MAC CE can be recovered by the retransmission of the preempted MAC PDU. The MAC CE is not lost but delayed by one HARQ retransmission round-trip time. In Rel-15, there is no LCP restriction on MAC CE and it is expected that the MAC CE might be delayed due to HARQ re-transmissions. We believe this solution is clear and follows the principle in Rel-15.

	Nokia
	B
	We think Option B is sufficient for Rel-16.

	Qualcomm
	B
	Like in Rel-15, RAN scheduling is expected to account for some buffer to carry MAC CEs to address segmentation.

	ZTE
	A
	In our understanding, even though introduction of MAC CE priority will increase the UE complexity, but considering the auto-retransmission on CG occasion with/without the same HARQ process ID, the overdue MAC CE will degrade the performance of the NW since the NW have no idea whether this transmission is new transmission or not. If we introduce the MAC CE priority in the priority handling method, maybe the important MAC CE will not be delayed by priority handling. 

	Lenovo
	B
	

	APT
	A
	Considering that case where prioritization is needed between a MAC PDU containing a high priority MAC CE and a MAC PDU containing a low priority LCH. Prioritizing the MAC PDU containing the low priority LCH is not the desired behavior and could be avoided with solution A. On the other hand, the scenario where URLLC data gets interrupted by MAC CE could be avoided by introducing priority values/LCP restrictions to the MAC CEs.

	Intel
	B
	

	Sequans
	B
	

	OPPO
	B
	More details should be considered if Option A is selected, e.g. unified/specific handling for different MAC CE, mapping restriction consideration for MAC CE. 

We propose that when both conflict grants contain data from LCH(s) (i.e., not only carrying MAC CE), prioritize the grant carrying data from higher priority LCH. Otherwise, it depends on UE implementation.

	Huawei, HiSilicon
	A
	There are cases that a MAC PDU may only include MAC CEs, especially when small grants are scheduled by the gNB to improve the reliability.

	InterDigital
	B
	Same view as Ericsson.

	docomo
	b
	

	Fujitsu
	A > B
	We can accept B if majority support it since MAC CE is control data that should be always prioritized.

	Samsung
	A
	


< Summary of companies’ view (total 17 companies) >
A: 7 companies (41.2%)
· Convida, vivo, ZTE, APT, Huawei, Samsung, Fujitsu
B: 11 companies (64.7%)
· LG, Nokia, Ericsson, Qualcomm, Lenovo, Intel, Sequans, OPPO, InterDigital, docomo, Fujitsu
Based on majority view, option B can be proposed. 

Proposal 5. The priority value of an uplink grant (UL-SCH resource) does not consider MAC CE(s) that are multiplexed or to be multiplexed in MAC PDU.
2.2 SR-Data Prioritization Rule

SR-Data prioritization rule is FFS as follows: (RAN2#107)

	If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is “high” (FFS).


In [14][15][17], companies proposed to agree the FFS above. 
Q3) Do companies agree the following SR-Data prioritization rule?
· If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is “high”.
	Company
	Yes/No
	Comments if any

	Convida
	Yes
	

	LG
	No
	Considering both L1-priority and LCH priority in MAC prioritization is not a good idea. We should stick to single common rule based on LCH priority for Data-Data prioritization and SR-Data prioritization.

	Vivo
	Yes?
	The BFR MAC CE (as agreed in the Rel-16 eMIMO) and the UL LBT failure MAC CE (as agreed in the Rel-16 NR-U) can also trigger SR. Then the priority of this SR should also be considered.

	Ericsson
	Yes
	

	Nokia
	Yes
	

	Qualcomm
	
	Please see our answer to question 1

	ZTE
	Yes
	

	Lenovo
	Yes
	

	APT
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	Huawei, HiSilicon
	Yes?
	Agree with LG. But our understanding of the FFS is not to use the L1 priority, but “if the priority of the LCH that triggered SR is higher than the priority of the PUSCH” where the priority of the PUSCH is based on Q1. In this sense, we think the FFS can be removed.

	InterDigital
	Yes, but
	Though it’s not clear what “if the priority of the LCH that triggered the SR is high” means, and thus is not needed, given RAN1 agreed the SR priority at PHY is configured per SR configuration id by RRC, and the physical layer uses this priority to decide whether such SR results in dropping the PUSCH.

	docomo
	Yes/No
	We still concern MAC prioritization considering both LCH priority and UL-SCH resource priority will be complicated. 

	Fujitsu
	Yes
	

	Samsung
	Yes
	


< Rapporteur’s interpretation >
Regarding the LG’s comments, this offline discussion assume using only LCH priority. Also the FFS above was made in RAN#107 when PHY priority was not introduced. Thus, “high” means “relatively higher LCH priority.” In that sense, we can interpret LG’s comments as “Yes”. Similarly, we understand Huawei’s response is also “Yes”.

InterDigital seems to think “high” priority here means PHY priority but it should be based on LCH priority. Looking at the comment, their view is not clear. So, we will not count it as “Yes”.

vivo's comment on how to consider SR triggered by BFR or LBT failure MAC CE. It may be a valid point but this discussion was focusing on the case that SR was triggered by LCH priority. We can further discuss that point in the next meeting.

Docomo expressed concern on priority value derivation from LCH priority. But this discussion was focusing only on LCH priority based solution. In that sense, Docomo answered Yes/”No”. For only LCH priority based, we can interpret Docomo is ok with confirmation of the FFS point. 

< Summary of companies’ view (total 16 companies, Sequans did not provide the view) >
Yes: 14 companies (87.5%) 

· Convida, LG, vivo, Ericsson, Nokia, ZTE, Lenovo, APT, Intel, OPPO, Huawei, docomo, Fujitsu, Samsung
PHY priority-based (out of scope of the offline): 2 companies (12.5%)

· Qualcomm, docomo
Unclear view: 1 company (6.3%)

· InterDigital
Proposal 2. If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is higher.
2.3 Equal Priority

In RAN2#108, companies provided views on equal priority handling when two resources have the equal priority. For CG-CG prioritization, slightly majority wants to leave it up to UE implementation. But there is some support on introducing tie-breaking rules.

Q4) Companies are invited to provide the preference on equal priority handling rule for CG-CG prioritization:

a) Up to UE implementation [5][8][14][18][16][19]

b) PUSCH duration [3][11][12] [20]
c) MCS (e.g. mcs-Table set to 'qam64LowSE') [11][20]
d) DCI format [20]
e) The second/next highest priority of the data to be transmitted [11]

f) Uplink grant size [11]

	Company
	Preference
	Comments if any

	Convida
	A
	

	LG
	A
	Even if we define the second and third additional rules for the equal priority case, the equal priority case may happen even after performing the second and third prioritization. So, it is better to leave it up to UE implementation.

	vivo
	b, c, e, f
	We think that the UE behavior for the equal priority should be clearly specified in the specification to guide the UE implementation. 

	Ericsson
	A
	In this case, network can send a dynamic grant with the same latency/reliability target and a larger TBS to accommodate the data of both CG occasions. There is no need for handling rules. 

	Nokia
	A
	There is no need to complicate specification

	Qualcomm
	
	Prefer a simple deterministic rule (e.g., CG identifier).

	ZTE
	A
	No more complexity is needed

	Lenovo
	A
	

	APT
	B, C, E, F
	We share the same view as vivo

	Intel
	A
	

	Sequans
	A but
	Will need to consider also bundle transmissions, in case of same priority it seems preferable to terminate the bundle transmission

	OPPO
	A
	To keep it simple.

	Huawei, HiSilicon
	A
	

	InterDigital
	A
	No need to optimize given resource serve the same priority

	Docomo
	a
	

	Fujitsu
	A
	

	Samsung
	A
	


< Summary of companies’ view (total 17 companies) >
A: 14 companies (82.4%)
· Convida, LG, Ericsson, Nokia, ZTE, Lenovo, Intel, Sequans, OPPO, Huawei, InterDigital, docomo, Fujitsu, Samsung
B, C, E, F: 2 companies (11.8%)
· vivo, APT

CG identifier: 1 company (5.9%)
· Qualcomm

Proposal 3. For CG-CG conflict with equal priority, prioritization is up to UE implementation.
For SR-Data prioritization, contributions that propose to prioritize UL-SCH were observed. Since SR has no metric that would be used for the tie-break, we may agree to prioritize UL-SCH.

Q5) Do companies agree that UL-SCH is prioritized for SR-Data conflict with equal priority? [3][11][16]
	Company
	Yes/No
	Comments if any

	Convida
	Yes
	

	LG
	Yes
	The legacy NR principle can be a good solution to resolve the equal priority cases.

	vivo
	Yes
	

	Ericsson
	Yes
	In this case, we prefer the rel-15 baseline in which the UL-SCH is prioritized. 

	Nokia
	Yes
	Rel-15 behavior could be reused in this case.

	Qualcomm
	Yes 
	Good to fallback to Rel-15 behavior.

	ZTE
	Yes
	Just follow the legacy behavior

	Lenovo
	Yes
	

	APT
	Yes
	Rel-15 behavior is sufficient to handle the case of equal priority

	Intel
	Yes
	

	Sequans
	Yes
	

	OPPO
	Yes
	We prefer the same principle as Rel-15 NR.

	Huawei, HiSilicon
	Yes
	

	InterDigital
	Yes
	Per the rel-15 baseline

	Docomo
	Yes
	

	Fujitsu
	Yes
	

	Samsung
	Yes
	


< Summary of companies’ view >

All companies agree.
Proposal 4. For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.

2.4 Priority Value of MAC CE

Some companies proposed change of the current MAC CE priority order by considering URLLC transmission which needs to be prioritized over non-urgent MAC CE, e.g. PHR, BSR.
Q6) Companies are invited to provide the preference on priority of PHR:

a) Always higher priority than any data [7] (Same as Rel-15)

b) PHR triggered by the periodic timer should not be prioritized over URLLC data [4]

c) Priority value of PHR is configurable [16]

d) LCP restriction for MAC CE is configurable
e) MAC CE priority depends on the grant to be processed (e.g. low or high priority grant)

	Company
	Preference
	Comments if any

	Convida
	B
	

	LG
	D
	As all we know, PHR MAC CE is not as delay critical as URLLC traffic. However, we prefer the prioritization rule which can be applied as needed rather than the fixed rules. Thus, we propose Option D, and please refer our answer to Q7.

	vivo
	a
	We consider that when the gNB provides the uplink grant for the URLLC data, the grant size should be sufficient to accommodate the URLLC data and other MAC CEs.

	Ericsson
	A
	The grant size should be large enough to accommodate both the data and the MAC CEs. 

We have discussed this change of the priority value of the MAC CE in the study item phase, but it is ruled out from the work item scope. We prefer not repeating the same discussion.

	Nokia
	E
	If we really want to address this issue, then we think the priority of MAC CE could be changed depending on whether the grant is high priority or low priority:

· For High priority grant, where ought to carry URLLC, MAC CEs should have lower LCH priority than URLLC data to avoid packet segmentation.

· For Low priority grant, where ought to carry eMBB, we have conventional LCP where MAC CEs have higher LCH priority than eMBB data



	Qualcomm
	A
	Please see our answer to question 2.

	ZTE
	B
	So far, we still have no clear criteria how to compare the priority level between the UL MAC CE and data (including eMBB data , URLCC data). At least, we think the event triggered PHR MAC CE is to reflect the channel quality change and reduce the inter-UE interference, then the event triggered PHR MAC CE shall have a higher priority over the URLLC data

	Lenovo
	D
	

	APT
	C, D, E
	

	Intel
	A
	

	Sequans
	A
	

	OPPO
	A
	We consider a smart network implementation can configure/schedule the proper TB size to accommodate both the data and the MAC CEs. 

	Huawei, HiSilicon
	d
	

	InterDigital
	A
	Current multiplexing priority order in LCP procedure remains.

	Docomo
	b
	

	Fujitsu
	C or F > A
	PHR MAC CE may have a big size and always higher priority than any data in a) may impact the latency requirement of URLLC transmission. Besides, there is no need to split PHR MAC CE into two types in b). 

In our opinion, the priority of PHR MAC CE can be configurable, which is flexible for differentiating priority between MAC CEs and data. We can also adopt d) which is simple for addressing URLLC transmission.
However, we can accept A if majority support it since MAC CE is control data that should be always prioritized.

	Samsung
	C
	


< Summary of companies’ view (total 17 companies) >
A: 8 companies (47.0%)

· vivo, Ericsson, Qualcomm, Intel, Sequans, OPPO, InterDigital, Fujitsu
B: 2 companies (11.8%)

· Convida, ZTE

C: 2 companies (11.8%)

· APT, Samsung, Fujitsu
D: 5 companies (11.8%)

· LG, Lenovo, APT, Huawei, Fujitsu
E: 2 companies (11.8%)

· Nokia, APT

Half of companies want to introduce additional rules but the other half do not. It seems that online discussion is needed. But it could depend on whether the priority value of UL-SCH resource considers MAC CE(s).
FFS: Priority of PHR is always higher than any data as in Rel-15.
Q7) Companies are invited to provide the preference on priority of BSR:

a) Always higher priority than any data (Same as Rel-15)

b) The highest priority of logical channel reported in the BSR [7]

c) Priority of logical channel that triggered BSR. [2][4]

d) URLLC data packets have higher priority than the buffer status for LCG for normal services [21]

e) Priority value of BSR is configurable [16]

f) LCP restriction for MAC CE is configurable
g) Depending on the grant to be processed
	Company
	Preference
	Comments if any

	Convida
	C
	

	LG
	F
	Even BSR MAC CE could be less urgent than URLLC traffic in some cases. For example, in order to schedule a predictable IIoT traffic, it may not be necessary for the network to receive a BSR because the network is able to predict the message size and when the data becomes available. 

However, all the options from A to E are based on the fixed prioritization rule. It is risky to always apply a fixed prioritization rule to the BSR MAC CE. Thus, we propose Option F, where a grant indication based LCP restriction is introduced for MAC CE, so that the base station can deprioritize the MAC CE as needed.

	vivo
	a
	We consider that when the gNB provides the uplink grant for the URLLC data, the grant size should be sufficient to accommodate the URLLC data and other MAC CEs.

	Ericsson
	A
	The grant size should be large enough to accommodate both the data and the MAC CEs. 

We have discussed this change of the priority value of the MAC CE in the study item phase, but it is ruled out from the work item scope. We prefer not repeating the same discussion.

	Nokia
	G
	If we really want to address this issue, then we think the priority of BSR could be changed depending on whether the grant is high priority or low priority:

· For High priority grant, where ought to carry URLLC, BSR should have lower LCH priority than URLLC data to avoid packet segmentation.

· For Low priority grant, where ought to carry eMBB, we have conventional LCP where BSR have higher LCH priority than eMBB data



	Qualcomm
	A
	We strongly recommend not to introduce complex rules for determining priority of BSR especially if the priority is meant to be used also for LCP (and not just LCH prioritization). According to Rel-15 behavior, values reported in BSR are reported accounting for data sent using PUSCH carrying BSR. We have the following “chicken and egg” issue once BSR priority depends on its contents:

· BSR values depend on how much data per LCG is carried in PUSCH 

· Data per LCG sent using PUSCH depends on priority of BSR (which impacts LCP) which in turn depends on BSR values

	ZTE
	D
	In our understanding, BSR including the high priority data information is still beneficial for NW scheduling. 

	Lenovo
	F
	

	APT
	D, E, F, G
	

	Intel
	A
	

	Sequans
	A
	

	OPPO
	A
	We consider a smart network implementation can configure/schedule the proper TB size to accommodate both the data and the MAC CEs. 

	Huawei, HiSilicon
	B
	BSR may be triggered by retransmission timer or periodic timer, so c) may need further consideration.

	InterDigital
	A
	Current multiplexing priority order in LCP procedure remains.

	docomo
	C
	

	Fujitsu
	A
	BSR is MAC CE which is control data, so it should be always prioritized.

	Samsung
	B, E
	


< Summary of companies’ view (total 17 companies) >
A: 8 companies (47.0%)
· vivo, Ericsson, Qualcomm, Intel, Sequans, OPPO, InterDigital, Fujitsu
B: 2 companies (11.8%)
· Huawei, Samsung
C: 2 companies (11.8%)
· Convida, docomo
D: 2 companies (11.8%)
· ZTE, APT
E: 2 companies (11.8%)
· Samsung, APT
F: 3 companies (17.6%)
· LG, Lenovo, APT

G: 2 companies (11.8%)
· Nokia, APT
Half of companies want to introduce additional rules whereas the other half do not. It seems that online discussion is needed. But it could depend on whether the priority value of UL-SCH resource considers MAC CE(s).
FFS: Priority of BSR is always higher than any data as in Rel-15.
3 Conclusion

From the offline discussion, vast majority (>80%) of companies agree or can accept the following proposals:

Proposal 1. The priority value of an uplink grant (UL-SCH resource) is the highest priority of the LCHs that are multiplexed or to be multiplexed in MAC PDU.
Proposal 2. If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is higher.
Proposal 3. For CG-CG conflict with equal priority, prioritization is up to UE implementation.

Proposal 4. For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.

The next proposal was supported by slight majority.
Proposal 5. The priority value of an uplink grant (UL-SCH resource) does not consider MAC CE(s) that are multiplexed or to be multiplexed in MAC PDU.
We could not reach a conclusion on priority value of BSR and PHR. It remains FFS.
FFS: Priority of BSR is always higher than any data as in Rel-15.
FFS: Priority of PHR is always higher than any data as in Rel-15.
The corresponding TP which captures Proposals 1 to 4 is provided in Section 4. Proposal 5 or FFS points could be updated later, after RAN2 makes agreements.
4 TP for 38.321 on LCH-priority based Data-Data and SR-Data prioritization
The baseline text is R2-1915338, endorsed MAC running CR.
Start of changes

5.4
UL-SCH data transfer

5.4.1
UL Grant reception

…
For the MAC entity configured with priorityBasedPrioritization, priority value of an uplink grant (i.e. UL-SCH resource) is determined by the highest priority of the logical channels that are multiplexed or to be multiplexed in the MAC PDU for the uplink grant.

Editor’s Note: Priority determination considering MAC CE and configuredGrantTimer is FFS.
When the MAC entity is configured with priorityBasedPrioritization:

-
An uplink grant addressed to C-RNTI or CS-RNTI is considered as a prioritized uplink grant if the following conditions are satisfied:

-
There is no overlapped PUSCH duration of configured uplink grant whose priority is higher than the priority of the uplink grant; and
-
There is no overlapped PUCCH resource for the SR transmission occasion where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant.


Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI is considered as a configured or not. In this version of running CR, it is assumed that an uplink grant addressed to CS-RNTI is considered as a dynamic grant.

-
A configured uplink grant is considered as a prioritized uplink grant if the following conditions are satisfied:

-
There is no overlapped PUSCH duration of configured uplink grant whose priority is higher than the priority of the uplink grant; and
-
There is no overlapped PUSCH duration of uplink grant addressed to C-RNTI or CS-RNTI whose priority is higher than or equal to the priority of the uplink grant; and
-
There is no overlapped PUCCH resource for the SR transmission occasion where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant.
NOTE:
If there is overlapped PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant can be determined by UE implementation.


Next changes

5.4.4
Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.

Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered the BSR (clause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.

RRC configures the following parameters for the scheduling request procedure:

-
sr-ProhibitTimer (per SR configuration);

-
sr-TransMax (per SR configuration).

The following UE variables are used for the scheduling request procedure:

-
SR_COUNTER (per SR configuration).

If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.

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 does not overlap with a UL-SCH resource; or

3>
if the MAC entity is configured with priorityBasedPrioritization, and the PUCCH resource for the SR transmission occasion overlaps with a UL-SCH resource, and the priority of the logical channel that triggered the SR is higher than the priority of the UL-SCH resource:
4>
if SR_COUNTER < sr-TransMax:

5>
increment SR_COUNTER by 1;

5>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

5>
start the sr-ProhibitTimer.

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.

NOTE 1:
The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.

NOTE 2:
If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. Such a Random Access procedure may be stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission.

End of changes
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