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1 Introduction

This document provides a summary report of the following offline discussion:

· [AT111-e][044][IIOT] Intra UE Prioritization (Apple)


Scope: Determine agreeable parts (before CRs), take into account on-line outcome. Agree CRs and LS out. Treat R2-2006920, 7127, 7137, 8058, 7106, 7107, 7108


Deadline: Aug 27 0900 UTC, Intermediate deadlines by Rapporteur if needed.

This discussion covers the following TDocs and CR proposals. 

R2-2007131
Corrections for intra-UE Prioritization
Ericsson
discussion
Rel-16
NR_IIOT-Core

R2-2006920
Remaining issues on Intra-UE Prioritization
Nokia, Nokia Shanghai Bell
discussion
Rel-16
NR_IIOT-Core

R2-2007127
Handing of inconsistency between PHY-based and LCH-based Prioritization configuration
China Telecommunications
discussion

R2-2007137
Consideration on intra-UE Prioritization with same PHY priority
OPPO
discussion
Rel-16
NR_IIOT-Core

R2-2008058
Priority of Uplink Grant
Samsung
discussion
Rel-16
NR_IIOT-Core

R2-2007106
Clarifications on intra UE Prioritization - capability and configuration
Apple
discussion
Rel-16
38.321
NR_IIOT-Core

R2-2007107
On conflicting scenarios for LCH and PHY Prioritization
Apple
discussion
Rel-16
38.321
NR_IIOT-Core

R2-2007108
Modifications for LCH and PHY Prioritization scenarios
Apple
CR
Rel-16
38.321
16.1.0
0802
-
F
NR_IIOT-Core

Additionally, the following reference RAN1 LSes are also used. 

R2-2006505
Reply LS on Intra-UE Prioritization R1-2004899; contact: LGE)
RAN1
LS in
Rel-16
NR_IIOT-Core
To:RAN2

R2-2006509
LS on Intra-UE Prioritization for data with different priorities  (R1-2005078; contact: vivo)
RAN1
LS in
Rel-16
NR_IIOT-Core
To:RAN2

2 Phase-1 Discussion

2.1 On independent LCH based and PHY based prioritizations

2.1.1 Issue #1

From the observation that “when PHY based prioritization is not configured, it is equivalent to cases where conflicting grants have the same L1 priority”, the contribution R2-2006920, for this scenario proposes to treat this case similar to overlapping grants with the same L1 priority as described in proposal below. 

The cases where PHY-based prioritization is not configured but LCH-based prioritization is configured can be handled at MAC in the same way as the cases where the overlapping grants have the same L1 priority when both PHY-based and LCH-based prioritizations are configured. MAC may e.g. first interact with PHY to determine if cancellation of the first MAC PDU is feasible, to determine if the second MAC PDU should be generated. 

Question 1:  Do companies agree that MAC can handle this scenario in the same way as overlapping grants of the same L1 priority when PHY-based prioritization is not configured, and LCH-based prioritizations are configured? Please provide justification for your choice in comments.

	Company
	Yes/No
	Comments

	Samsung
	Yes
	In case that PHY-based prioritization is not configured, there is 
no prioritization rule in the PHY layer. This is equivalent to the case of the same L1 priority for overlapping grants.

	ZTE
	Yes 
	Generally speaking, the layer shall follow the legacy behavior if this layer is not configured with the priority handling capability.

Thus in this case, MAC support the priority handling procedure while the PHY does not support. 

since In the current RAN2 specification , we already define a high level condition highlighted with yellow for priority handling procedure in 38.321.
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:

In the case that PHY does not support the priority handling, MAC entity would always generate only one MAC PDU and send it to PHY layer, Thus there is no any ambiguities for processing grant in PHY layer.



	Ericsson
	
	Difficult to provide any reasonable inputs unless the question in Section 2.2 are clarified by RAN1.  
There are two separate aspects to consider here. 

1. UE indication of the support of “PHY-based prioritization” by a capability bit.
2. Network configuration of “PHY-based prioritization”. There is a lack of network configurable parameters for this feature as a whole. If UE supports this feature and if no PHY-priority index is configured for a particular PUSCH/PCCH, then it is considered as low PHY-priority, see below excerpt from TS 38.213 v16.2.0, clause 9

A PUSCH or a PUCCH transmission, including repetitions if any, can be of priority index 0 or of priority index 1. For a configured grant PUSCH transmission, a UE determines a priority index from priority, if provided. For a PUCCH transmission with HARQ-ACK information corresponding to a SPS PDSCH reception or a SPS PDSCH release, a UE determines a priority index from harq-CodebookID, if provided. If a priority index is not provided to a UE for a PUSCH or a PUCCH transmission, the priority index is 0. 
In other words, if UE indicates the support of PHY-based prioritization, then it is configured by default.  The below highlighted text is introduced to handle the case of the same PHY-priority index. 
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:
If UE does not indicate the support of PHY-based prioritization, then the scenario in section 2.2 is not supported either in my understanding. It does not make any sense to have LCH-based prioritization. The question boils down to what is supported as “PHY-based prioritization”.


	vivo
	
	We share the same view as Ericsson.

	Sharp
	Yes
	If diferent L1 priority is expected, L1 priority should be configured. Otherwise,  they should be considered with the same low L1 priority.

	OPPO
	Yes
	From our perspective, if PHY-based prioritization is not configured, it can be seen as priority index not provided. If priority index is not provided, it can be seen as same PHY priority.

	CATT

pierrebertrand@catt.cn)
	Yes
	Although this scenario does not make any sense to us and we still fail to understand the motivation for a network to configure MAC prioritization without PHY prioritization, it is our understanding that it can be handled with current specifications.

First we should recall that there is no such global parameter defining “PHY-based prioritization” but such feature can be considered “enabled” when:

· at least one of the scheduling request configurations is configured with schedulingRequestPriority = 1; or
· at least one of the configured grant configurations is configured with priority = 1; or
· the priority indicator in dynamic grant (PriorityIndicator-ForDCIFormat0_1/2) is configured
Then, as mentioned by ZTE, we can always use the newly introduced condition in MAC as an “umbrella” to cover all cases where PHY cannot execute the MAC prioritization:

When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:
The only remaining question is whether it is always possible for MAC to know at the time of prioritization if the associated PUSCH can be transmitted in PHY. Note also that from PHY perspective, equal priority means R15 behavior, including R15 timeline, which means 1) a CG cannot be prioritized over a DG and 2) R15 DCI timeline always enables MAC to be aware of a DG overriding a CG at prioritization time. So there shouldn’t be any issue.  

	Lenovo
	Yes
	To us it sounds reasonable to apply same behavior as for the case of same L1 priority. 

	Nokia
	Yes
	When PHY-based prioritization is not configured, all grants basically have the same priority from PHY point of view.

	LG
	
	We think PHY-based and MAC-based prioritization always come together. There is no motivation to support only one of them. 

	Huawei, Hisilicon
	Yes, but
	For this specific issue, we think the answer is “yes”, but we are not sure how many issues left as we assume LCH-based prioritization and PHY based prioritization are configured independently.

	Intel (Yujian Zhang, yujian.zhang@intel.com)
	
	If UE supports PHY based prioritization but PHY priority index is not configured, then the grants have same PHY priority, according to TS 38.213 as cited by Ericsson.

If UE does not support PHY based prioritization, then MAC should only generate one MAC PDU.

	III
	Yes
	If no configured L1 priority, they should be considered with the same low L1 priority.

	Qualcomm
	Yes
	

	Apple
	Yes
	However, our understanding as indicated by Ericsson based on the RAN1 spec is that, we can treat the L1 grants similar to the case where both LCH and PHY prioritization are configured and that they have same priority.

	MediaTek (pradeep[dot]jose[at]mediatek[dot]com)
	
	The PHY grants would be considered as equal priority. Given that L1 does not support cancellation in most cases (except for CG-CG conflicts which are left to implementation), does this matter anymore?

	DOCOMO
	Yes
	Agree with Ericsson’ view.

	
	
	


Summary Issue #1

Out of 15 companies that responded, the table represents the summary of responses for the question where LCH prioritization is enabled but prioritization is not. 
	Option
	Yes (11)
	No
	Other or No Choices (6)

	Companies
	SS, ZTE, Sharp, OPPO, CATT, Lenovo, Nokia, III, Qualcomm, Apple, Docomo
	
	Ericsson, Vivo, LG, Intel, Huawei/HiSilicon, Mediatek


The following comments are noted 

· For the companies that chose “Yes”

· (Samsung, ZTE, Sharp, Oppo, Lenovo, Intel, III and Apple) agree that since there is no prioritization in PHY, this case is equivalent to the one where there is same L1 priority for overlapping grants implying that MAC should generate only one MAC PDU to deliver to PHY

· ZTE and CATT suggests that “When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:” in the current MAC spec can be used as umbrella for these additional scenarios. However, CATT commented that that from PHY perspective, equal priority means R15 behavior, including R15 timeline, which means 1) a CG cannot be prioritized over a DG and 2) R15 DCI timeline always enables MAC to be aware of a DG overriding a CG at prioritization time.
· Qualcomm agrees but did not provide a reason 

· The companies that chose other options

· Huawei/HiSilicon wondered if there are any scenarios where one MAC PDU cannot be generated 

· LG understands that both LCH and PHY based prioritization always work together and see no reason to separate out the features

· E/// understands that if UE does not indicate the support of PHY-based prioritization, then the scenario in section 2.2 is not supported either in the understanding. It does not make any sense to have LCH-based prioritization however they wonder what support for “PHY-based prioritization” actually means.
Additionally, R2-2007107 proposes that 

· For cases of only LCH prioritization being configured without PHY prioritization, MAC procedures should support generation of only one PDU.  

Question 1a. Should RAN2 specify that for cases where LCH based prioritization is configured without PHY based prioritization, MAC procedures should generate only one PDU?

	Company
	Yes/No
	Comments

	Samsung
	No, but
	In this case, MAC should not deliver two PDUs to PHY.

However, MAC could generate the second PDU and deliver only the second PDU.

· The first MAC PDU has been already generated in the previous uplink grant and retransmission is indicated.

· If the second uplink grant has higher priority, the MAC PDU for the second uplink grant should be generated and only this MAC PDU should be delivered to PHY for transmission.

	ZTE
	No
	See above comments.

	Ericsson
	
	See above comments

	vivo
	
	See above comments.

	Sharp
	No
	As specified in current TS 38.321, if the second PDU for the uplink grant whose associated PUSCH can be transmitted by PHY, it should be generated.

	OPPO
	Yes
	Considering PHY based prioritization is not configured, it means only one PDU can be delivered by PHY layer. There is no need to generate another PDU. In addition, a smart UE will not perform prioritization procedure till the last time point, to avoid generating two MAC PDU if one of which can not be delivered.

	CATT
	No
	There is no need to specify an additional restriction on top of the existing one:

When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:


	Lenovo
	No
	There is a difference between the generation of a PDU and the delivery to PHY. MAC could still generate two PDUs, i.e. generation of first PDU has been already started when UL grants is received, but only delivery on MAC PDU to PHY.

	Nokia
	No
	When PHY-based prioritization is not configured, PHY does not cancel on-going transmission. Hence, MAC should not generate the second MAC PDU as it cannot be transmitted anyway. We think this is already captured in the current spec. in the way that MAC should only process grants that can be transmitted, so no specification change is needed.

	LG
	No
	It is already covered by:
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:


	Huawei, Hisilicon
	No
	Same view as majorities, the behaviour has already been covered by the existing clarification.

	Intel
	
	See above comments.

	III
	No
	Same as Samsung’s view.

	Qualcomm
	No
	Agree with Nokia.

This is same as case of “same L1 priority”, where the MAC spec already says MAC will deliver only one PDU to PHY.

MAC may still generate multiple PDUs, as long as only one of them is delivered to PHY.

	Apple
	No
	I think the question should be “should MAC procedures generate and deliver only one PDU to PHY?” Looks like this is the agreed assumption for most companies above. According to current MAC spec, we think it’s up to UE implementation to generate 1 MAC PDU and deliver it to PHY. 

When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:


	MediaTek
	
	Agree with CATT, i.e. that this has already been specified

	DOCOMO
	No
	Agree with CATT’s view.

	
	
	


Summary of Issue #1a: 

All companies (17) agree that MAC can generate more than one PDU.  Companies also suggested that there is no clarification needed that there should be delivery of only one MAC PDU to PHY in cases there LCH based prioritization is enabled and PHY prioritization is not. 
Proposal 1: If LCH based prioritization is configured and it is assumed that the lack of PHY Prioritization configuration indicates same priority for L1 grants, then the current MAC specification can handle this scenario and ensure that there is only one MAC PDU delivered to PHY.
2.1.2 Issue #2

For the case where LCH based prioritization is not configured but PHY based configuration is configured, the contribution R2-2006920 observes that “the current spec already has a note for the CG vs. CG cases with same L1 priority” and that “MAC should treat all conflicting grants with the same priority”. To resolve this issue, the contribution proposes the following.

For the cases where LCH-based prioritization is not configured but PHY-based prioritization is configured, RAN2 should discuss and decide which of the following UE behavior should be adopted for grant selection by MAC: 

1.Up to UE implementation

2.Grant selection by MAC based on grant’s L1-priority

R2-2007107 suggests that for this case it is up to UE implementation to generate only one MAC PDU for all overlapping L1 priority cases based on the proposal 

· In cases where only PHY prioritization is configured and LCH prioritization is not configured, it is up to UE implementation to generate only one MAC PDU

Question 2: For cases where LCH-based prioritization is not configured but PHY-based prioritization is configured, should RAN2 discuss if any the following options (one or more) that should be adopted by MAC?

Option 1:  Up to UE implementation where Note 6 in The MAC spec already covers the case of 

CG vs CG with same priority. 

Option 2: Up to UE implementation to generate only one MAC PDU for both same and different L1 priority cases.

Option 3: Grant selection by MAC based on grant’s L1-priority // requires a CR to MAC spec

Option 4: Fallback to Rel-15 where DG is always prioritized over CG.

Option 5: Other option as described in comments

	Company
	Option 1/2/3/4/5
	Comments

	Samsung
	2 for CG-CG,

4 for DG-CG,

4 for Data-SR
	According to the current text, PHY prioritization is not visible to MAC and all the MAC procedure is independent of PHY prioritization. So, the behaviour should be legacy Rel-15 behaviour. In this context, we think Option 4 should be applied as much as possible. 

Only for CG-CG collision which was not allowed in Rel-15, we need to define some rule. Since multiple active CGs has been newly introduced for Rel-16, how to prioritize overlapping CGs was not defined in Rel-15. This issue was discussed during the online discussion based on R2-2008057, whether to add a NOTE for CG-CG collision. We think for CG-CG collision, the simplest option is to leave it up to UE implementation. We think the proposed NOTE is necessary.

Note that this may not be related with PHY prioritization, but more related with multiple CGs without MAC prioritization. We think this case is a missing part in the current MAC spec.

	ZTE
	For DG vs CG, it is Option 4

For CG vs CG, 

It was already postponed during the online discussion
	In the case that priority handling is not supported in MAC, UE shall apply the R15 behavior for overlapping PUSCH transmission.

Thus for the case of DG vs CG, DG shall always override the CG.

For CG vs CG, it is postponed during online discussion.

	Ericsson
	2 for CG-CG,

4 for others
	Agree with Samsung. 
Multiple CGs per BWP is introduced in Rel-16 and how to address, without LCH-based prioritization, is missing in the current MAC spec.

	vivo
	2 for CG-CG,

4 for DG-CG,

4 for Data-SR
	Agree with Samsung.

	Sharp
	2 for CG-CG,

4 for others
	Agree with Ericsson.

	OPPO
	2 for CG-CG,

4 for others
	Agree with Samsung.

	CATT
	4
	Although this scenario does not make any sense to us and we still fail to understand the motivation for a network to configure PHY prioritization without MAC prioritization, it is our understanding that it can be handled with current specifications and proper network configuration:

- For CG vs DG: R15 applies (including R15 timeline allowing MAC to generate only one PDU) i.e. DG is prioritized

- For CG vs CG, R15 applies, including timeline, i.e. it is not expected that a network configures overlapping CGs when it does not configure lch-based prioritization. This could be clarified in chairman’s note, but nothing more is needed.



	Lenovo
	2 for CG-CG,

4 for DG-CG,

4 for Data-SR
	Agree with Samsung.

	Nokia
	Without DG:

Option 2 or 3

With DG:

Option 4
	Depending on the collision case, the MAC may behave differently. For CG v.s. CG cases, we do not have a defined behaviour in Rel-15 (as multiple CG wasn’t supported), and in such cases we think the MAC may select a grant based on UE implementation or choose the one with higher L1 priority.

When DG is involved in the collision, the MAC may simply follow Rel-15 behaviour and prioritize DG over CG.

	LG
	2 for CG-CG

4 for DG-CG
	

	Huawei, Hisilicon
	4
	Basically we think the question is whether or not to define a new Rel-16 behaviour other than LCH-based prioritization and Rel-15 behavior, to adapt to Rel-16 PHY based prioritization.

We think it is better not to do that, considering that currently the MAC behavior is already very complicated, and there is no clear use of this kind of configuration. For CG-CG, if there is only one PDU delivered to PHY, we fail to see a point to configure PHY based prioritization in this case.



	Intel
	2 for CG-CG, 4 for others
	Agree with Samsung and Ericsson

	III
	2 for CG-CG,

4 for others
	Agree with Ericsson.

	Qualcomm
	4 for all cases
	We are also okay with ‘2’ for CG-CG case.

	Apple
	2 for CG-CG and 4 for others
	Agree with Samsung.

	MediaTek
	4
	Agree with Huawei

	DOCOMO
	2 for CG-CG,

4 for DG-CG,

4 for Data-SR
	Agree with Samsung

	
	
	


For the case where LCH prioritization is not configured but PHY prioritization is configured, 15 responding companies chose the following options: 
	CG-CG 
	CG-DG (17)
	SR-Uplink (16)

	Option 2 (12)
	Option 4 (4)
	Other (2)
	
	

	Samsung, Ericsson, Vivo, Sharp, OPPO, Lenovo, Nokia, LG, Intel, III, Apple, Docomo
	CATT, Huawei/HiSilicon, Qualcomm, Mediatek
	· ZTE feels this discussion is postponed in the online meeting.

· Nokia is also ok with 3
	Option 4 for All
	Option 4 by all companies except Nokia (which chose 2 or 3)


Summary of Issue#2: 

Proposal 2: For the case where PHY Prioritization is configured and LCH based prioritization is not configured

· For CG-CG overlaps, it is up to UE implementation to deliver one MAC PDU to PHY;
· For CG-DG and SR-uplink overlap, the MAC procedures will fall back to Rel-15 behaviour.
2.1.3 Issue #3

R2-2007107 discusses an additional scenario when both LCH and PHY prioritization might not be enabled and suggests the following proposal. 

· For configured grant and configured grant overlapping PUSCH resources when both LCH and PHY prioritization features are not configured, it is up to UE implementation to process the UL grants at MAC to be delivered to PHY.

Question 3. Should RAN2 specify that for the case for “configured grant and configured grant overlapping PUSCH resources when both LCH and PHY prioritization features are not configured, it is up to UE implementation to process the UL grants at MAC to be delivered to PHY”?

	Company
	Yes/No
	Comments

	Samsung
	Yes
	If both prioritizations are not configured, it means legacy Rel-15 behaviour. But LCH-based prioritization may not be configured when multiple overlapping CGs are configured.

As mentioned in Q2, if multiple CGs overlapping with each other are configured, how to prioritize one of them is missing. We think a NOTE proposed in R2-2008057 is necessary.

	ZTE
	No
	If both MAC/PHY features are not supported for this UE, NW have no reason to configured the different CGs which maybe overlapped with each other.

	Ericsson
	Yes
	To enforce a non-overlapping CG resource allocation puts unnecessary restriction. It seems possible with the same periodicity and a constant shift between each resource allocation, e.g., a periodicity of 10 milliseconds with 10 configurations where each starts one millisecond apart. For other cases with different periodicity, it is not straightforward if possible at all. 

	vivo
	No
	This is the legacy UE behavior meaning that the CG CG collision should not be configured.

	Sharp
	Yes
	The solutions for question 2 can be applied, that is:

For CG-CG, Up to UE implementation to generate only one MAC PDU for same low L1 priority cases.
For other case, DG/data is always prioritized.

	OPPO
	Yes
	There is no need to restrict NW configuration.

	CATT
	No
	We share the same view as ZTE. Network is expected to provide consistent configurations. Configuring neither lch-based prioritization nor PHY-based prioritization means R15 behavior where overlapped CGs are not supported.

	Lenovo
	Yes, but
	We assume that the overlapping case can still happen. However it’s not clear to us whether anything needs to be specified. If we would leave it unspecified, it would be basically also up to UE implementation.

	Nokia
	Yes/No
	We agree MAC should choose one grant for processing, but whether we do it based on UE implementation is questionable. A more deterministic selection rule is probably preferred for the network to reduce the number of hypothesis.

	LG
	Yes
	One Note to cover issue 2 and 3 are enough.

	Huawei, Hisilicon
	No
	We also think there is no point for the network to configure in this way. Maybe this should be clarified

	Intel
	Yes
	To be aligned with handling in Q2.

	III
	Yes
	CG CG collision should not be configured. If configured, it is up to UE implementation to process the UL grants at MAC to be delivered to PHY.

	Qualcomm
	No
	Agree with ZTE that in this case configuration of overlapped CGs should not be considered.

	Apple
	Yes
	Agree with Samsung and Ericsson

	MediaTek
	Yes
	The WI is closed and therefore we should not discuss new behaviour. We are ok to leave this to UE implementation and having a Note accordingly. Even if the Note is absent, the behaviour is unspecified – and therefore left to implementation.

	DOCOMO
	Yes
	Agree with Samsung.

	
	
	


Out of 15 companies that responded to Issue #3, the table represents the summary of responses for the question where LCH prioritization is enabled but prioritization is not. 

	Option
	Yes (11)
	No (5)
	Other or No  Choices (1)

	Companies
	Samsung, Ericsson, Sharp, OPPO, Lenovo, LG, Intel, III, Apple, MediaTek, Docomo
	ZTE, Vivo, CATT, Huawei/HiSilicon, Qualcomm
	Nokia (Yes but needs specification – not UE implementation)


Summary of Issue #3: 

Some companies propose to specify UE behavior, while others propose to specify NW configuration restriction. Therefore, we think the compromise is to capture both.
Proposal 3: For the case where both LCH and PHY based prioritization are not configured,
· The network ensures that CG – CG overlap scenarios are not configured;
· And it is up to UE implementation on how overlapped configured grants are treated at MAC and delivered to PHY.
2.1.4 Issue # 4

The following question is for completeness sake of the four different scenarios of LCH and PHY prioritization configuration.

Question 4. Based on the RAN1 LSes in R2-2006505 and R2-2006509, for the remaining case of both LCH and PHY prioritization being enabled can RAN2 interpret that the CG vs. CG overlap cases with same priority, MAC will generate only one PDU to deliver to PHY. 

	Company
	Yes/No
	Comments

	Samsung
	Yes
	For this case, the current text is clear. The newly added condition “for each uplink grant whose associated PUSCH can be transmitted by lower layers,” covers this case. No need to change the spec.

	ZTE
	Yes
	We have already discussed it for a long time. 

	Ericsson
	Yes
	

	Vivo
	Yes
	

	Sharp
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	

	Nokia
	Yes
	

	LG
	Yes
	

	Huawei, Hisilicon
	Yes
	

	Intel
	Yes
	

	III
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	

	MediaTek
	Yes
	

	DOCOMO
	Yes
	


Summary of Issue #4: 

All companies (17) agree that the current specification covers this scenario and needs no clarification.
Proposal 4: For the case where both LCH and PHY prioritization are configured, RAN2 confirms for the CG - CG overlap case with equal priority L1 grants, MAC will generate and deliver only one PDU to PHY. 
2.1.5 Issue #5

The contribution R2-2006920 (along with those in R2-2007106, R2-2007107) also observes that the usefulness of PHY based prioritization is limited to some scenarios of overlap which will need to be avoided by MAC in Rel-15 ways that might not be always optimal. 

Question 5: Companies are requested to provide their views on if bundling of PHY and LCH based prioritization is preferred? The UE supporting LCH based prioritization shall also support PHY based prioritization and vice versa.

	Company
	Yes/No
	Comments

	Samsung
	Yes
	No strong view.

We understand the performance of the prioritization will be optimal only if both prioritizations are configured. Thus we think it would be better for a given UE to support both. 

	ZTE
	No
	Although we think the bundling of PHY and MAC capability is reasonable, we still have achieved the following agreements in the previous meeting:

· R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently and one can be configured without the other (assumption may be modified when LS reply from R1 is received)

For avoiding the redundant discussion again, we suggest to insist on the previous meeting.

	Ericsson
	Yes
	The preference is to support both, although it is Ericsson’s understanding that this was discussed but not agreed.  

	vivo
	No strong view
	It is not clear why this two functions need to be always bundled together.

	Sharp
	Yes
	Agree with Samsung that the performance of the prioritization will be optimal only if both prioritizations are configured.

	OPPO
	No
	We can follow the previous agreement to avoid redundant discussion.

	CATT
	Yes
	For all reasons discussed in the above questions, but we also acknowledge this could not be agreed at last meeting and the opposite is the RAN2 assumption so far.

	Lenovo
	
	No strong opinion

	Nokia
	Yes
	In order to achieve the best performance, it is preferred to have both supported in the UE. So PHY-based prioritization and LCH-based prioritization should be supported jointly as one UE capability.

	LG
	Yes
	LCH-based prioritization is for data prioritization while PHY-based prioritization is for resource prioritization. Thus, we think both are required to achieve the objective of WID, i.e., prioritize URLLC over eMBB.

	Huawei, Hisilicon
	Yes
	We also prefer to NOT confirm the working assumption we made in RAN2#109e. This would save a lot of our this kind of discussion in future.

	Intel
	No strong view
	Given that we discuss UE behavior when these two features are configured independently in previous questions, we’re also OK if these two features are not bundled.

	III
	Yes
	Support bundling of PHY and LCH based prioritization.

	Qualcomm
	No
	There should be an option for a UE capable of MAC prioritization but not capable of PHY prioritization. 

In Rel-16, for the case of overlapping PUSCH instances, there are no requirements in RAN1 spec for resolving overlaps in case PHY receives two payloads from MAC. The MAC spec does have procedures to resolve the conflict and deliver only one PDU to MAC. This can happen for example in a DG-CG case where there is enough processing time for the UE to decide whether to deliver the CG or the DG packet to PHY.

Hence, for a UE that does not support L1 prioritization feature, it can still be helpful to support MAC prioritization.



	Apple
	Yes
	
We feel that in order to get the best performance out of this feature both LCH based and PHY based prioritizations need to be enabled jointly. Also bundling would simplify UE behavior.

	MediaTek
	No
	Following latest LSes from RAN1, it is clear that ‘Phy-based prioritisation’ is a pointless feature in Rel-16 and does not help with cancellation of a transmission in most cases. Therefore we would prefer not to group this feature with LCH based prioritization, and stick with what we’ve agreed. 

	DOCOMO
	No strong view
	

	
	
	


An alternate question is related to how to ensure proper capability and configuration requirements for both LCH and PHY based Prioritizations based on R2-2007106.  Companies are requested to provide their views on the following questions. 

Summary of Issue #5: 
Out of 15 companies that responded to Issue #5, the table represents the summary of responses for the question where LCH prioritization is enabled together with prioritization. 

	Option
	Yes (9)
	No (4)
	No Strong Opinion (4)

	Companies
	Samsung, Ericsson, Sharp, CATT, Nokia, LG, Huawei/HiSilicon, III, Apple
	ZTE, OPPO, Qualcomm, MediaTek
	Vivo, Lenovo, Intel, DOCOMO


Proposal 5: We will leave the current agreement from RAN2-109e below as is.
· R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently and one can be configured without the other (assumption may be modified when LS reply from R1 is received)

Way Forward: To resolve the MAC impact of independent configurations of LCH based prioritization and PHY based prioritization (described in Issue 2, Issue 3, and Issue 5), RAN2 to choose a NOTE from one of the following TPs  

· “Up to UE implementation to deliver one MAC PDU to L1” or 

· “Up to network to ensure proper configuration”
Question 5a: A capability definition for PHY layer intra UE Prioritization is needed for Rel-16 and the comments section suggests the possible options. 

	Company
	Option 1/2/3
	Comments

	ZTE
	? Maybe yes
	Sorry ,I can not find any options, In our understanding, the feature of phy-LayerPrioritization shall be included into 38.306 in order to tell NW which feature or both features are supported. Otherwise, We cannot find a reason why NW to configure LCH-based prioritization in MAC without PHY based prioritization.

	LG
	Yes
	(options are not provided.)

	Huawei, Hisilicon
	
	Physical layer capability should be defined by RAN1.

	Qualcomm
	Yes
	There should be a separate UE capability for MAC and PHY intra-UE prioritization.

Please also see details in answer to previous Question (5).

	Apple
	Yes
	Whether RAN1 does this capability signaling or whether RAN2 can come up with a joint capability as implicit (partial answer to Q 5b. below) either would be beneficial for the feature in general.

	MediaTek
	Leave to RAN1
	PHY based prioritization is a RAN1 feature, and its associated capabilities can be left to RAN1.


Summary of Issue#5a: 

Out of 5 companies that responded to Issue #5a, the table represents the summary of responses for the question where LCH prioritization is enabled but prioritization is not. 

	Option
	Yes (4)
	No (1)
	Other or No Choices

	Companies
	ZTE, LG, Qualcomm, Apple (in RAN1)
	Huawei/HiSilicon (in RAN1)
	MediaTek (Leave to RAN1)


Proposal 5a:  Agree that RAN1 should look into PHY prioritization capability. 
Question 5b: RAN2 to confirm explicit or implicit RRC configuration-based enablement and parameter indication for PHY based intra UE Prioritization.

	Company
	Option ½/3
	Comments

	ZTE
	 explicit
	See comments as above.

	Ericsson
	
	An explicit RRC configuration parameter for this PHY-based intra-UE prioritization feature is beneficial. However, it is up-to RAN1 to decide if they see as necessary, since the parameter would most likely be only referenced in the RAN1 specs. 

	CATT
	
	We agree with Ericsson that it is up to RAN1 and we provided in Q1 a possible definition (from RAN2 perspective) of PHY-based prioritization based on existing PHY parameters.

	LG
	Explicit
	It is clearer to have an explicit RRC signaling.

	Huawei, Hisilicon
	
	Not sure there is a use case for this physical parameter if it is not used in the physical layer

	Intel
	
	We think this should be decided by RAN1.

	Qualcomm
	No view
	This is not a RAN2 issue.

	Apple
	Explicit
	If bundling configuration is not supported, we need to introduce the explicit configuration for PHY prioritization.

	MediaTek
	Leave to RAN1
	This is a RAN1 feature and its configuration should be left to RAN1 to decide


Summary of Issue #5b: 

Out of 7 companies that responded to Issue #3, the table represents the summary of responses for the question where LCH prioritization is enabled but prioritization is not. 

	Option
	Explicit (3)
	Implicit
	Other Views (6)

	Companies
	ZTE, LG, Apple
	
	Ericsson (up to RAN1), CATT (up to RAN1), Huawei/HiSilicon, Intel (in RAN1), Qualcomm (not RAN2), MediaTek (Leave to RAN1)


Proposal 5b: Send a LS to RAN1 to check if explicit or implicit RRC configuration-based enablement and parameter indication for PHY based intra UE prioritization is needed. 
2.2 LS to RAN1

2.2.1 Issue #6 

The following questions are related to the R2-2007131. In the online discussion with the chairman, the following agreements were reached. 

· If the corresponding MAC PDU of a configured uplink grant has been delivered to PHY but cancelled by a high PHY-priority index PUCCH transmission as specified in clause 9 of TS 38.213, this uplink grant is a de-prioritized uplink grant.

· Send an LS to RAN1 to ask if the scenario is supported: In the collision scenario between CG and DG and only one transport block of either grant is delivered to PHY, PHY can transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.

· p3 as reflected in the TP is agreed

· Continue by email [044], LS and CR. 

Based in R2-2007131, the contributing company has identified that it is unclear if “in the collision scenario between CG and DG with different PHY-priorities and only one transport block of either grant is delivered to PHY, PHY can transmit on the grant for which a transport block is delivered and skip the transmission on the other grant” is a valid scenario for RAN1 consideration or not. RAN2 has agreed to send a LS to RAN1 to identify if this is indeed a supported scenario.   R2-2007131 proposes the following text for the LS. 

------------------------------------ From R2-2007131 -------------------------------------------------------------

1. Overall Description: 
RAN2 would like to thank RAN1 for the LS R1-2005078 in which the supported scenarios for intra-UE Prioritization in PHY are further clarified. 

RAN2 has agreed in RAN2#107 that  

“For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants). One PDU is generated”. 

This agreement means that in the collision scenario between CG and DG and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
 
It is not clear from the wording in the LS R1-2005078 if the above scenario is supported or not.


2. Actions: To RAN1 group.
ACTION: 
RAN2 respectfully asks RAN1 to clarify if the mentioned scenario is supported or not in the LS R1-2005078. 

------------------------------------ From R2-2007131 -------------------------------------------------------------

Question 6. Based on the online agreements, do companies agree with the following draft LS text in R2-2007131 to RAN1. If not, please suggest modifications in Comments. 
	Company
	Yes/No
	Comments

	Samsung
	Yes, but
	We are fine with the current text, if we send an LS as per the agreement.

We think the 38.214 allows the skipping a DG without TB received. In 38.214 v15.10.0, we have:

“A UE shall upon detection of a DCI format scheduling a PUSCH transmit the corresponding PUSCH unless the UE does not generate a transport block as described in [10, TS38.321] and there is no PUCCH with CSI/HARQ-ACK that overlaps in time with the PUSCH.”
This means that a DG without TB will not be delivered. Although only Rel-15 text (v15.10.0) covers this case, we understand that RAN1 is currently working on Rel-16 text. Thus, the LS may not be needed.

Since we already agreed to send an LS, we are not strongly against the LS. However, it would be good for RAN2 to think about this RAN1 status.

	ZTE
	Partly yes
	We generally agree with the intention of the LS, but We think we need to tell RAN1 what the problem is in detail.For example:

<omit for short>

This agreement means that in the collision scenario between CG and DG and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant. Specifically, in the case that CG is collided with DG, if one CG is prioritized and the associated MAC PDU have been sent to PHY, DG shall be skipped. However, according to the current description in  TS 38.214 g20:

A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI.

It can be seen that the PUSCH scheduled by DCI cannot be skipped, which is not aligned with our understanding on the deprioritized DG.
<omit for short>



	Ericsson
	Yes
	As the proponent company, the text is fine. 
The intention is to get a clear answer from RAN1 on if a scenario is supported. If it is supported, then it is a mere reminder for RAN1 to take care of the IIoT CR together with other relevant discussions. It is our understanding that this IioT issue and the other Rel-15 spilled-over corrections might not be treated together. 
If it is not supported or partially supported, then RAN2 can further discuss if MAC change is needed.

	Vivo
	No strong view
	We should not mention too much RAN2 understanding on the PHY specification. It is up to RAN1 to decide how to interpret their specification correctly.

	Sharp
	Yes
	

	OPPO
	Yes
	We generally agree with the intention of the LS, but we think we may add something more to clarify the scenario, i.e. 
”This agreement means that in the collision scenario between CG and DG with same/different PHY priority between CG and DG and only one transport block is delivered to PHY, PHY transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.”

	CATT
	Yes
	We also agree with the clarification provided by ZTE and Samsung which further explains the ambiguity: PHY handling of a PUSCH w/o PDU was clearly covered in 38.214v15.10.0 (R15) but is no longer there in 38.214v16.2.0 (R16)… 

	Lenovo
	Yes
	Agree with additions by ZTE

	Nokia
	Yes
	Fine with us to send the LS to RAN1 to get confirmation.



	LG
	Yes
	

	Huawei, Hisilicon
	No strong view
	Maybe the only point for this LS is to inform RAN1 of the intended behavior. We may not need to point to a place in RAN1 spec where we think is problematic. 

	Intel
	Yes
	

	III
	Yes
	

	Qualcomm
	Partially.
	The term “above scenario is supported” is not sufficiently clear. We would propose to reword the question to RAN1 as:

“It is not clear from the wording in the LS R1-2005078 if the PHY behavior described above is consistent with RAN1 understanding scenario is supported or not.”

Editorial comment: The quoted RAN2 agreement can be improved a bit to help RAN1 understanding. The grammar of the sentence is quite informal in the current form.

“For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants)., Oone PDU is generated by MAC”. 

	Apple
	Yes
	

	MediaTek
	Yes
	

	DOCOMO
	Yes
	


Summary of Issue #7: 

Out of 15 companies that responded to Issue #6, on the need for LS for validation of overlap grant scenario with RAN1, the table represents the summary of responses for the question where LCH prioritization is enabled but prioritization is not. 

	Option
	Yes (12)
	Partially (3)
	No Strong View (2)

	Companies
	Ericsson, Sharp, OPPO, CATT, Lenovo, Nokia, LG, Intel, III, Apple, MediaTek, DOCOMO
	Samsung, ZTE, Qualcomm
	Vivo, Huawei/HiSilicon


Proposal 6: Update the LS R2-2008518 according to companies suggestions.
2.3 Other Topics
2.3.1 Issue #7

Additional issues related to inconsistency between LCH-based prioritization and PHY-based prioritization are discussed in R2-2007127. It was observed in R2-2007127 that the cases where “MAC can provide a second MAC PDU with the same L1 priority to PHY need to be resolved in RAN2 since there is a specification impact on RAN1 in handling this scenario”. R2-2007127 proposes the following note be added to 38.321 to resolve the inconsistencies. 

NOTE: An uplink grant, which cannot be transmitted in PHY due to overlapping with another ongoing transmission, is considered as a de-prioritized uplink grant.

Question 7: Do companies agree to add a note in TS 38.321 to indicate that the uplink grant not transmitted in PHY should not be considered as a prioritized grant? 


Option 1. Yes; and the note is sufficient with changes as mentioned in comments


Option 2. No, the agreements in RAN2#110e are sufficient 


Option 3. An alternate way to resolve this issue is suggested in comments.

	Company
	Option 1/2/3
	Comments

	Samsung
	2
	The newly added condition “for each uplink grant whose associated PUSCH can be transmitted by lower layers” does not make the uplink grant prioritized. There is no reason to make it de-prioritized.

	ZTE
	
	No  strong point of view, can follow majorities.

	Ericsson
	2
	Agree with Samsung

	vivo
	2
	Agree with Samsung.

	Sharp
	2
	Agree with Samsung.

	OPPO
	2
	Agree with Samsung.

	CATT
	2
	Agree with Samsung

	Lenovo
	2
	

	Nokia
	2
	In the latest specification, it is already covered the case since it says “When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:”, there is no need to make any further change.

	LG
	2
	

	Huawei, Hisilicon
	2
	Agree with Samsung

	Intel
	2
	Agree with Samsung.

	III
	2
	Agree with Samsung.

	Qualcomm
	2
	No strong view though.

	Apple
	2
	Agree with Samsung

	MediaTek
	2
	Agree with Samsung

	DOCOMO
	2
	Agree with Samsung


Summary of Issue#7: 

For the question for adding a note when an UL grant not transmitted by PHY should not be a prioritized grant, all companies (17) agree that no changes to current spec are needed.

Proposal 7: RAN2 agrees to have no specification changes to clarify if UL grant not transmitted by PHY should be prioritized.
2.3.2 Issue #8

In R2-2007137, cases for intra-UE prioritization with same/different PHY priority were brought up, including

-The overlap between CG and DG;

-The overlap between SR and the uplink grant.

R2-2007137 proposes to explicitly consider the PHY priority for LCH-based prioritization in the MAC spec. 

Question 8. Do companies agree to extend the MAC spec to handle PHY priority for LCH based prioritization?

	Company
	Yes/No
	Comments

	Samsung
	No
	RAN2 has been assuming that LCH-based prioritization is independent of PHY priority. We think nothing is broken in the current text and we do not want to have additional condition.

	ZTE
	No
	In our understanding, PHY do not require us to be totally aligned with the result of priority handling in PHY layer on the case of  CG vs CG , CG vs DG, and SR vs PUSCH. It is enough for us to provide a result of priority handling which will not make ambiguities in PHY.

	Ericsson
	No
	

	vivo
	No
	

	Sharp
	No strong view
	But the performance of the prioritization will be optimal if L1 priority is considered.

	OPPO
	Yes
	As the proponent company, our intention is to reflect RAN1 agreement explicitly or implicitly, since the required MAC behavior is different with same/different PHY priority indication.
I know it is better not to capture the terminology of PHY priority in MAC spec, thus, we prefer to use the implicit way to align RAN1 agreement and RAN2 spec.

If the implicit way is chosen, it can be “zz can/cannot be transmitted by lower layer”. From our perspective, it is similar as what we have done in MAC spec now. 

	CATT
	No
	

	Lenovo
	No
	

	Nokia
	No
	We already have LCH mapping restriction based on L1 priority, it can be configured if there is a need. Nothing more has to be captured in MAC.

	LG
	No
	

	Huawei, Hisilicon
	No
	

	Intel
	No
	

	III
	No
	

	Qualcomm
	No
	

	Apple
	No
	

	MediaTek
	No 
	Agree with Nokia that the LCH Mapping is sufficient.

	DOCOMO
	No
	


Additional questions that arise from the proposals in R2-2007137. 

Question 8a: Should RAN2 specify anything to consider the L1 priority as a factor for LCH-based prioritization for overlapping CG/DG of same L1 priority? 

	Company
	Yes/No
	Comments

	Samsung
	No
	

	ZTE
	No
	

	Ericsson
	No
	

	vivo
	No
	

	Sharp
	No strong view
	See above comments.

	OPPO
	Yes
	As we mentioned above, we prefer an implicit way to align RAN1 agreement and RAN2 spec.

As illustrated in R2-2007137, according to the achievements in RAN1#101e meeting, the conclusion is in the following:
· For the collision between DG PUSCH and CG PUSCH with same PHY priority, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies. 
Clearly, for this case, Rel-15 principle for intra-UE prioritization is reused, i.e. DG is always prioritized.
However, according to Section 5.4.1 in MAC spec, PHY priority is not considered for intra-UE prioritization. Accordingly, DG may be de-prioritized, once the overlapping CG is with a higher LCH priority, even if PHY priority of CG and DG is same. Consequently, the DG is deprioritized and can not be delivered to physical layer, which is not aligned to RAN1 conclusion.
Thus, we propose to add one condition for CG and DG are with same PHY priority, for example:

· If there is overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP which can not be transmitted by lower layer.



	CATT
	No
	

	Lenovo
	No
	

	Nokia
	No
	

	LG
	No
	

	Huawei, Hisilicon
	No
	

	Intel
	No
	

	III
	No
	

	Qualcomm
	No
	

	Apple
	No
	

	MediaTek
	No
	

	DOCOMO
	No
	


Question 8b: Should RAN2 specify anything to consider the L1 priority as a factor for LCH-based prioritization for overlapping CG/DG of different L1 priority?

	Company
	Yes/No
	Comments

	Samsung
	No
	

	ZTE
	No
	

	Ericsson
	No
	

	vivo
	No
	

	Sharp
	No strong view
	See above comments.

	OPPO
	Yes
	As we mentioned above, we prefer an implicit way to align RAN1 agreement and RAN2 spec.
As illustrated in R2-2007137, according to RAN1 LS (R2-2006104), no consensus is achieved. But, RAN1 also indicates that one possible solution is that MAC layer only provides one MAC PDU with the high priority to physical layer. Obviously, the rule of LCH priority can be used for intra-UE prioritization.
Considering the difference between the overlapping cases with and without same PHY priority, PHY priority needs to be considered as a factor of intra-UE prioritization for CG and DG. However, in Section 5.4.1 in MAC spec, the factor is missing. Thus, we propose to add one condition for CG and DG are with different PHY priority, for example:
· The configured uplink grant can be transmitted by lower layer.

	CATT
	No
	

	Lenovo
	No
	

	Nokia
	No
	

	LG
	No
	

	Huawei, Hisilicon
	No
	

	Intel
	No
	

	III
	No
	

	Qualcomm
	No
	

	Apple
	No
	

	MediaTek
	No
	

	DOCOMO
	No
	


Question 8c: Should RAN2 specify anything to consider the L1 priority as a factor for LCH-based prioritization for overlapping SR/PUSCH of same L1 priority?

	Company
	Yes/No
	Comments

	Samsung
	No
	

	ZTE
	No
	

	Ericsson
	No
	

	vivo
	No
	

	Sharp
	No strong view
	See above comments.

	OPPO
	Yes
	As we mentioned above, we prefer an implicit way to align RAN1 agreement and RAN2 spec.
As illustrated in R2-2007137, according to the achievements in RAN1#99 meeting, the conclusions on SR and the overlapping uplink grant are with same PHY priority is in the following:
Agreement:

· For handling the overlapped UL transmissions among low PHY priority channel/signals, reuse the Rel-15 mechanism. 

Working assumption:

· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 

· Can be revisited especially if there is update from RAN2

Clearly, for this case, Rel-15 principle for intra-UE prioritization is reused, i.e. the uplink grant always overrides SR. It means that SR is not delivered to physical layer as long as PHY priority is same, no matter whether the priority of the LCH that triggers SR is higher or not.

However, according to MAC spec, PHY priority is not considered as a factor of intra-UE prioritization for SR and the uplink grant. Consequently, if the priority of the LCH that triggers SR is higher than the priority of the uplink grant, SR can be prioritized, which is not aligned to RAN1 requirement.
Thus, we propose to add one condition for SR and uplink grant are with different PHY priority, for example:

· The pending SR triggered can be transmitted by lower layer.


	CATT
	No
	

	Lenovo
	No
	

	Nokia
	No
	

	LG
	No
	

	Huawei, Hisilicon
	No
	

	Intel
	No
	

	III
	No
	

	Qualcomm
	No
	

	Apple
	No
	

	MediaTek
	No
	

	DOCOMO
	No
	


Question 8d: Should RAN2 specify anything to consider the L1 priority as a factor for LCH-based prioritization for overlapping SR/PUSCH of different L1 priority?

	Company
	Yes/No
	Comments

	Samsung
	No
	

	ZTE
	NO
	

	Ericsson
	No
	

	vivo
	No
	

	Sharp
	No strong view
	See above comments.

	OPPO
	No strong view
	Current MAC spec is aligned to RAN1 agreement.

	CATT
	No
	

	Lenovo
	No
	

	Nokia
	No
	

	LG
	No
	

	Huawei, Hisilicon
	No
	

	Intel
	No
	

	III
	No
	

	Qualcomm
	No
	

	Apple
	No
	

	MediaTek
	No
	

	DOCOMO
	No
	


Summary of Issue #8: 

Proposal 8: For all questions 8, 8a, 8b, 8c and 8d, considering various cases of CG vs. DG priority and SR vs. uplink grants, all companies (16) except the proponent OPPO agree that no specification changes are needed.
2.3.3 Issue #9

R2-2008058 seeks clarification on how to determine the priority of an uplink grant for the case where MAC entity does not know whether the stored MAC PDU is used for the transmission or not i.e. “are multiplexed” is to be used or “cab be multiplexed “ to be used. Based on the proposal in R2-2008058 as listed below

Confirm the priority derivation rule: 

- If the MAC PDU to transmit is stored in the HARQ buffer, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed in the MAC PDU.

If the MAC PDU to transmit is NOT stored in the HARQ buffer, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that can be multiplexed in the MAC PDU.

Question 9: Does RAN2 agree that clarification for the derivation rule to determine the priority of the UL grant is needed as specified in R2-2008058? Please justify your option in the Comments.

	Company
	Yes/No
	Comments

	Samsung
	Yes
	In the current MAC specification, when we use “are multiplexed” and when we use “can be multiplexed” is not clear. The clear thing is that the stored MAC PDU will be used if and only if “are multiplexed” is used. However, whether the stored PDU will be actually transmitted is determined in 5.4.2.1 HARQ process. But the prioritization is performed in 5.4.1, before going to HARQ process operation. Thus, we need to clarify this and the TP in R202008058 is the simplest clarification. 

Without this change, it may be possible that priority of the stored MAC PDU is used for the priority calculation, but the new MAC PDU will be generated in 5.4.2.1. This is not an intended behaviour.

	ZTE
	Have no strong point of view
	I think the current spec is clear,  if majorities think the clarification is necessary, we also can accept.

	Ericsson
	Yes
	The current text is as below in clause 5.4.1:

For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed or can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than either the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU or the priority of the logical channel triggering an SR.
In Ericsson’s understanding, a problem with the above text is that whether it is a new transmission where UE needs to construct a new MAC PDU to multiplex is only known later where there are strict procedure texts. For example, there can be data in the HARQ buffer but the grant is a new transmission. The UE can use that data in the buffer as LCH prioritization. 
The proposal text is clearer than the MAC spec. If possible, a simple text rather than a full-blown procedure text is preferred.

	Vivo
	Yes
	Agree with Samsung.

	Sharp
	No strong view
	Agree with ZTE.

	OPPO
	No strong view
	We think the spec is clear, but if majority wants, we are fine to clarify. In addition, as mentioned by Ericsson, a simple text is better. 

	CATT
	Yes
	We are OK to clarify this aspect.

	Lenovo
	
	The current behavior w.r.t “are multiplexed” and “can be multiplexed” is clear since this was at length discussed. Therefore, we don’t see any chance of misunderstanding here. However if majority sees a need to further clarify, this could be also acceptable.   

	Nokia
	Yes
	Agree to clarify in order to avoid the potential different understanding.

	LG
	
	If majority companies want clarification, simple change should be sufficient:
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed or can be multiplexed in the MAC PDU to be trasnmitted on the uplink grant, according to the mapping restrictions as described in clause 5.4.3.1.2.

	Huawei, Hisilicon
	No
	We agree with ZTE that there is no room for any misunderstanding. It is for sure the priority should be determined by the data to be transmitted.

We don’t suggest to make such big changes in this late stage when they are not essential.

	Intel
	No strong view
	We tend to think current spec is clear, but we are OK to follow majority view.

	III
	Yes
	Agree with Samsung.

	Qualcomm
	No
	The current text is sufficiently clear. 

	Apple
	Yes
	We prefer this is clarified at least to ensure that the understand and intentions are the same across companies.

	MediaTek
	No
	The current text is sufficiently clear. This is not an essential change.

	DOCOMO
	Yes
	We are okay with the clarification


Summary of Issue #9: 

Out of 15 companies that responded to Issue #9, the table represents the summary of responses for the question where LCH prioritization is enabled but prioritization is not. 

	Option
	Yes (10) 
	No (3)
	No Strong View (4)

	Companies
	Samsung, Ericsson, vivo, CATT, Lenovo, Nokia, III, Apple, LG (but with a TR), DOCOMO
	Huawei/HiSilicon, Qualcomm, MediaTek 
	ZTE, Sharp, OPPO, Intel


Since majority companies (8 Agree) + (4 Agree with No Strong View) prefer to have a clarification on Issue # 9, we have the following proposal

Proposal 9: RAN2 to agree on the TP in R2-2008058 for the derivation of priority of UL grant.  
2.4 Summary and Proposals 

Proposal 1: If LCH based prioritization is configured and it is assumed that the lack of PHY Prioritization configuration indicates same priority for L1 grants, then the current MAC specification can handle this scenario and ensure that there is only one MAC PDU delivered to PHY.

Proposal 2: For the case where PHY Prioritization is configured and LCH based prioritization is not configured

· For CG-CG overlaps, it is up to UE implementation to deliver one MAC PDU to PHY;

· For CG-DG and SR-uplink overlap, the MAC procedures will fall back to Rel-15 behaviour.

Proposal 3: For the case where both LCH and PHY based prioritization are not configured, one of the two solutions can be adopted as a NOTE
· The network ensures that CG – CG overlap scenarios are not configured; OR
· And it is up to UE implementation on how overlapped configured grants are treated at MAC and delivered to PHY.

Proposal 4: For the case where both LCH and PHY prioritization are configured, RAN2 confirms for the CG - CG overlap case with equal priority L1 grants, MAC will generate and deliver only one PDU to PHY. 

Proposal 5:  In order to achieve independent LCH and PHY based intra UE prioritization configuration and avoid conflicting scenarios, one of the two solutions can be adopted

- Implicit bundling of LCH based and PHY based prioritizations ; OR 

- defining independent PHY based prioritization configuration
Proposal 5a:  RAN1 should look into capability and explicit configuration of PHY based intra UE prioritization. 
Proposal 5b: Send an LS to RAN1 to check if explicit RRC configuration-based enablement for PHY based intra UE prioritization feature can be defined so as to retain independent LCH based and PHY based prioritizations. 

Proposal 6: Update the LS R2-2008518 according to companies’ suggestions.
Proposal 7: RAN2 agrees to have no specification changes to clarify if UL grant not transmitted by PHY should be prioritized.

Proposal 8: For all questions 8, 8a, 8b, 8c and 8d, considering various cases of CG vs. DG priority and SR vs. uplink grants, all companies (16) except the proponent OPPO agree that no specification changes are needed.

Proposal 9: RAN2 to agree on the intention of TP in R2-2008058 for the derivation of priority of UL grant. Detailed wording needs to be discussed further.
3 Conclusion

<To be Completed>

4 Annex
4.1 Resolution of  MAC Impacts for independent LCH based and PHY based Configurations in 38.321
<Start of modification 1>
4.1.1 5.4.1
UL Grant reception

<Unchanged part is omitted>
When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, using UE implementation (or assured network configuration), the MAC entity shall:

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

2>
if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose priority is higher than the priority of the uplink grant; and

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
consider this uplink grant as a prioritized uplink grant;

3>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);

3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).

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

2>
if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and

2>
if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
consider this uplink grant as a prioritized uplink grant;

3>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);

3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).

NOTE 6:
If there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.
<Unchanged part is omitted>
4.2 LS to RAN1 requesting Independent PHY prioritization
From RAN2#109e
· R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently, and one can be configured without the other (assumption may be modified when LS reply from R1 is received).

For this independent configuration PHY based prioritization is to be configured by RAN1. Currently, however, no configuration parameter currently exists for PHY prioritization. It has been agreed that RAN1 should decide this parameter. Given that RAN1 has to provide a parameter for independent PHY prioritization is the following draft LS agreeable to RAN2?  

-----------------------------------------------------------------Draft LS to RAN1 ---------------------------------

1. Overall Description: 
RAN2 would like to thank RAN1 for the LS R1-2005078 in which the supported scenarios for intra-UE Prioritization in PHY are further clarified. 

RAN2 has agreed in RAN2#109e that 

“R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently, and one can be configured without the other (assumption may be modified when LS reply from R1 is received)
RAN2 has further agreed in RAN2#111e that  

“The maximum benefits of the intra UE prioritization feature are achieved when LCH based prioritization and PHY based prioritization are bundled together i.e. whenever LCH based prioritization is configured PHY based prioritization is also configured and vice versa”. 

This agreement means that RAN1 has to create either implicit or explicit configuration signaling for enabling PHY based prioritization.
 
Currently it is unclear how PHY based configuration can be achieved in RAN1.

2. Actions: To RAN1 group.
ACTION: RAN2 respectfully asks RAN1 to clarify if independent PHY based configuration can be achiveved in RAN1 

-----------------------------------------------------------------Draft LS to RAN1 ---------------------------------

