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1. Introduction

This paper summarizes the following email discussion in RAN1#101-e meeting:

[101-e -NR-L1enh-URLLC-UCI_Enh-02] Remaining issues in PHY priority and overlapping scenario by 5/29 and corresponding TP (if any) by 6/5 (Jia, OPPO) including        

· Both DCI format 0_1/1_1 and 0_2/1_2 are configured (4.2.1), 

· Priority field is not configured, and whether DCI format 1_0 is lower priority (4.2.2)

· More than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority (3.2.1)

2. Issue 4.2.1: PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP
2.1. Discussion status

This issue is firstly related to the interpretation of the previous agreement and the UE capability in the UE feature list as belows:
	11-4a
	Monitoring a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP


Agreement
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.

· This feature is UE optional

Regarding the meaning of “optional”, companies held two different understandings:

· Interpretion 1: If a UE does not have the capability, all DCI formats cannot be used to indicate HARQ-ACK/PUSCH priority. 

· Interpretion 2: If a UE does not have the capability, DCI format 0_2/1_2 can still be used to indicate HARQ-ACK/PUSCH priority.

 
If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, down-select from the belows:

· Alt-1 (based on Interpretation 1): The UE is expected to assume fixed priority by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2).

· E///(low priority for all DCI formats),, HW, NEC, Spreadtrum, LGE, OPPO, ITRI, Samsung, Sharp, Apple

· Alt-1a (based on Interpretation 1): The UE is expected to assume fixed priority by HARQ process ID

· MTK

· Alt-1b (based on Interpretation 1): The UE is expected to assume fixed priority

· DCI format 0-1/1-1 is of low priority.

· If the UE is configured with two priorities for HARQ-ACK codebook, then DCI format 1-2 is of high priority; otherwise, DCI format 1-2 is of low priority.

· If the UE is configured with two priorities for PUSCH, then DCI format 0-2 is of high priority; otherwise, DCI format 0-2 is of low priority.

· Pana, DCM

· Alt-1c (based on Interpretation 1): The UE is expected to assume fixed priority

· DCI format 0_1/1_1 is always low priority

· If two HARQ-ACK priorities are configured, then DCI 1_2 is high priority; otherwise it is of low priority

· For DCI format 0_2, change the value range of the RRC parameter PriorityIndicator-ForDCIFormat0_2 from {enabled} to {dynamic, semi-static}

· If this parameter is configured to be semi-static, the DCI format 0_2 is of high priority; if this parameter is not configured, then DCI format 0_2 is of low priority;

· UE is not expected to be configured with PriorityIndicator-ForDCIFormat0_2 to be dynamic.

· QC, (IDC)

· Alt-1d (based on Interpretation 1): The UE is expected to assume a low priority by any  DCI format from the DCI formats 0_1/1_1/0_2/1_2.

· E///

· Alt-2 (based on Interpretation 2): The UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) if configured in the scheduling DCI format for DCI format 0_2/1_2. 

· ZTE, Intel, CMCC, IDC, vivo, MTK (2nd preference),

· Alt-2a (based on Interpretation 2): If the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2 the UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2. If no priority field is included in a DCI, the associated priority is low.

· Nokia, CMCC

· Alt-2b (based on Interpretation 2): The UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2 if configured. If priority indication is not configured in DCI format 0_2/1_2, the priority is determined according to the conclusion of issue 4.2.2.

· CATT, HW (2nd preference), IDC, Fujitsu

· Alt-2c  (based on Interpretation 2):  The UE doesn’t expected Priority indicator field to be configured in both DCI formats (DCI formats 0_1/1_1 and DCI formats 0_2/1_2). The UE can be configured with priority indicator in either DCI formats 0_1/1_1 or DCI formats 0_2/1_2. If no priority field is included in a DCI, the associated priority is low.

· MTK

 

	Company
	Comments

	
	

	 CATT
	In our view, although priority indication can be configured in DCI format 0_2/1_2 based on interpretation 2, it is up to gNB to decide whether to configure the priority indication in the DCI or not.  The current Alt-2 gives the impression that priority indication is mandated to be configured for DCI format 0_2/1_2. Therefore, I added Alt-2b to reflect our thinking.

	 CMCC
	 Support Alt 2a to cover the case that no priority field is included in DCI format 0_2/1_2.

	Huawei,

HiSilicon
	According to the above alternatives, it seems better for us to conclude issue 4.2.2 for default behavior first, since several alternatives (e.g. Alt. 2a/Alt. 2b/Alt 1c) is relevant to issue 4.2.2.

 

However, if we want to focus the issue 4.2.1 first, we still slightly prefer Alt. 1, with the assumption that there are two priorities for both DL and UL to schedule if both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured, since we assume that interpretation 1 is straightforward from the wording of the agreement itself. However, we do see that there is more flexibility with interpretation 2, we can accept it also for progress. If we go to interpretation 2, then we prefer Alt-2b.

	OPPO
	 Alt 1 is preferred. In our understanding, Priority feature is  not DCI format specific. So Interpretation 1 is preferred. When priority indicator is not included in DCI format, e.g. to save bit to ensure DCI format reliability, fixed priority is required to support priority related procedure, e.g. two HARQ-ACK codebook indication.

	 Nokia, NSB 
	As said, we prefer Alt. 2 Type (2a) and not having a fixed high priority association. Specifically, it should not matter which DCI formats you monitor – even when only monitoring for fallback (0_0/1_0) and 1_2/0_2, the UE should support the dynamic indication even for such UE. So the additional monitoring for low priority 0_1/1_1 should not make any difference here.  
We do agree with CATT, that the behavior if not configured for dynamic indication needs to be defined (if we do not want to force it) – we think then it should be low (i.e. only dynamic indication of high priority is to be supported) resulting then in Alt. 2a.

We are fine with the update on Alt. 2 and support Alt. 2 (changed above, outside brackets).

Still a small explanation why it should be Alt. 2:

1.  If the UE is configured with 0_0/0_1 and 0_1/1_1, also such UE should support dynamic indication with 0_1/1_1 and fallback DCI prioruity is low

2.  If the UE is configured with 0_0/0_1 and 0_2/1_2, also such UE should support dynamic indication with 0_2/1_2 and fallback DCI prioruity is low

So why is it then not possible to operate dynamic indication with 0_1/1_1 with low priority (as the case of the two fallback DCI combinations above) and the dynamic indication in 0_2/1_2 (as Alt. 1 would apply)? A bit illogical, and Alt. 2 would actually have the same complexity, but the low priority format would be then 0_1/1_1 instead of the fallback DCI 0_0/0_1. Would be nice to get some clarification of companies supporting Alt. 1 here on this discrepancy on assumption of what the UE can do!

	 Samsung
	 Alt. 1 – we believe Alt. 2* is against agreements from RAN1#99. Same solution should also apply when a priority indicator is not configured in the DCI format.

	NEC
	We prefer Alt. 1.

	 
	 

	Qualcomm
	We prefer Alt 1c.

 

We could like to provide more justification for Alt 1c.  In our view, the most natural approach would be Alt 1b. That is, if only one priority is configured to the UE, then both DCI format 0_1/1_1 and 0_2/1_2 are associated with low priority. If two priorities are configured to the UE, then DCI 0_1/1_1 is associated with low priority, and 0_2/1_2 is associated with high priority.

 

For DCI format 1_1/1_2, this approach works fine. However, Alt 1b has an issue for DCI format 0_1/0_2, since there is no direct mechanism to let the UE know whether one or two PUSCH priorities are configured.  The only proxy available for this purpose is the RRC parameterPriorityIndicator-ForDCIFormat0_2, which was designed to indicate whether the priority indicator field is present in the DCI format 0_2 or not. If this RRC parameter is set to enabled, then it means that there’re two priority levels configured for PUSCH. In our view, the easiest approach to enable the priority determination for DCI format 0_2 is to reuse this parameter but change the possible value of this parameter to be {dynamic, semi-static}. This way, if PriorityIndicator-ForDCIFormat0_2  is set to dynamic, then the UE determines that there’re two PUSCH priorities configured, and the UE will have 1 bit priority indication field in the DCI to dynamically indicate the priority of the scheduled PUSCH using the DCI. If PriorityIndicator-ForDCIFormat0_2 is set to semi-static, then the UE determines that there’re two PUSCH priorities configured, and DCI format 0_2 will always indicate high priority. If PriorityIndicator-ForDCIFormat0_2  is not configured, then there is only one PUSCH priority, and the PUSCH scheduled by DCI format 0_2 is associated with the low priority. This motivates us to go with Alt1c.

	MediaTek
	Alt-2c.

	InterDigital 
	We are fine with Alt-2 or Alt-2b. If we go for Alt-1*, Alt-1c seems the best.

	Sharp
	Alt.-1 is preferred.

	Fujitsu
	We have a comment on 2c. if interpretation 2 is adopted, the DCI format 0_1/1_1 seems not able to be configured with the priority indication field.

	Panasonic
	We are fine with Alt.1. We share the same view as Huawei that it would be better to conclude Issue 4.2.2 for default behavior first. We think that the unified behavior to the cases that “UE is not capability of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0-1/1-1 and 0-2/1-2” and “priority indicator is not configured” would be desirable. Alt.1 and Option 1 in (2) of Issue 4.2.2 can have unified operation. If we go for Alt.2, we prefer to select Alt.2a and Option 3 in (2) of Issue 4.2.2.

	Intel
	We support Alt-2 Types (i.e., we are fine with either Alt 2a or Alt 2b) based on Interpretation #2.

 

We do not think Alt 2 and Alt 2a/2b are fundamentally different, and thus, should be combined into either Alt 2a (that assumes LP for PUSCH scheduled by DCI without any priority bit-field) or Alt 2b (that leaves the decision up to resolution of 4.4.2). However, looking at the responses below for 4.4.2, it does not appear controversial. Thus, Alt 2a and 2b are essentially the same.

 

Next, to elaborate on the Interpretations, Interpretation 1 is artificial since the UE anyway can support dynamic switching of priority via a DCI formats 0_2/1_2 when configured to monitor for a single set of DCI formats, and nothing changes when in addition if it is configured to monitor for formats 0_1/1_1.

 

Furthermore,IF this is indeed an issue and the UE cannot support dynamic determination of PUSCH or HARQ-ACK priority when configured to monitor both sets of DCI formats, thenthe only logical solution should be Alt 1d suggested by Ericsson. For all other options under Alt 1, the UEhas to determine the priority of a PUSCH or of a HARQ-ACK feedback dynamically. In general, when configured to monitor for 0_1/1_1 and 0_2/1_2, the PDCCH candidates for the two DCI format pairs may overlap (as long as they may be mapped to the same CORESET which is always possible), and the UE cannot know which format it is until it successfully decodes a DCI format. This means that the UE would still only know of the priority in a dynamic manner, upon decoding of DCI format (getting a CRC pass).

 

So, the only difference between Alt 1 (except Alt 1d) and Alt 2 types is that with Alt 1/1a/1b/1c, the UE will know of the priority upon getting a CRC pass, while with Alt 2 types, it would know after performing parsing of the detected DCI format. This difference amounts to zero in practical terms.
 

In summary, our interpretation of the “incapability” is Interpretation 2, and we support Alt 2 types (2a/2b), but IF we are to follow Interpretation 1, then the only applicable solution is Alt 1d.
Alt 1d should not be combined with Alts 1a/1b/1c as they are fundamentally different. Alts 1a/1b/1c still require the UE to determine priority dynamically (not before it successfully detects a DCI format), whereas Alt 1d is the only option that truly does not require any dynamic determination of priority.

 

With the above said, we elaborate the above and repeat our reasoning for support of Alt-2 family via the same feedback we provided in the original table below:

We support Alt-2 Types (i.e., we are fine with either Alt 2a or Alt 2b) based on Interpretation #2.
 
We do not think Alt 2 and Alt 2a/2b are fundamentally different, and thus, should be combined into either Alt 2a (that assumes LP for PUSCH scheduled by DCI without any priority bit-field) or Alt 2b (that leaves the decision up to resolution of 4.4.2). However, looking at the responses below for 4.4.2, it does not appear controversial. Thus, Alt 2a and 2b are essentially the same.
 
Next, to elaborate on the Interpretations, Interpretation 1 is artificial since the UE anyway can support dynamic switching of priority via a DCI formats 0_2/1_2 when configured to monitor for a single set of DCI formats, and nothing changes when in addition if it is configured to monitor for formats 0_1/1_1.
 
Furthermore,IF this is indeed an issue and the UE cannot support dynamic determination of PUSCH or HARQ-ACK priority when configured to monitor both sets of DCI formats, thenthe only logical solution should be Alt 1d suggested by Ericsson. For all other options under Alt 1, the UEhas to determine the priority of a PUSCH or of a HARQ-ACK feedback dynamically. In general, when configured to monitor for 0_1/1_1 and 0_2/1_2, the PDCCH candidates for the two DCI format pairs may overlap (as long as they may be mapped to the same CORESET which is always possible), and the UE cannot know which format it is until it successfully decodes a DCI format. This means that the UE would still only know of the priority in a dynamic manner, upon decoding of DCI format (getting a CRC pass).
 
So, the only difference between Alt 1 (except Alt 1d) and Alt 2 types is that with Alt 1/1a/1b/1c, the UE will know of the priority upon getting a CRC pass, while with Alt 2 types, it would know after performing parsing of the detected DCI format. This difference amounts to zero in practical terms.
 
In summary, our interpretation of the “incapability” is Interpretation 2, and we support Alt 2 types (2a/2b), but IF we are to follow Interpretation 1, then the only applicable solution is Alt 1d.

	 ZTE
	We support Interpreter 2 and Alt-2. We think a UE without the capability of Feature 4a is the result of the UE cannot distinguish 1 bit priority indicator field in both DCI format 0_1/1_1 and DCI format 0_2/1_2 simultaneously, that means the UE can distinguish 1 bit priority indicator field in either DCI formats 0_1/1_1 or DCI format 0_2/1_2. 

	vivo
	We support Interpreter 2 and Alt-2. We share similar view with ZTE. For a UE not capable of this feature, the UE can still support 1 bit priority indicator field in either DCI formats 0_1/1_1 or DCI format 0_2/1_2. In addition, it seems not to be a typical use case that HARQ-ACK/PUSCH scheduled by DCI formats 0_2/1_2 is low priority and can be indicated as low or high for DCI formats 0_1/1_1. So, we think there is no much di

	  LG
	We prefer Alt-1 with consideration of the UE supporting multiple different priorities but not supporting the above optional FG 11-4a.

For this type of UEs, DCI formats would need to be differentiated in terms of priority without indicator, in order to support priority based transmission for those UEs.

	DOCOMO
	We prefer Alt-1b but Alt-1 is also fine. Supporting indication of different priorities to the UE not supporting FG11-4b/12-1a without priority indicator field is important, and from that perspective, Alt-2 is also acceptable if the default priority for DCI 0_2/1_2 is high.

	Ericsson
	Alt 1-d

The main issue with other alternatives is that it is not clear what the capability is about. It seems the intention is that to have a capability for dynamic switching of priority. Although the priority is fixed for different DCI format pairs in case of Alt-1a, or fixed for one pair (DCI formats 0_1/1_1 ) and dynamic for another pair (DCI formats 0_2/1_2) in case of A.t-1b, from operation perspective, the UE supports to be indicated dynamically with different priorities, even though the corresponding DCI belong to different pairs. Hence, it is not clear that from functionality perspective, what it is achieved by the “incapability”.


2.2. Proposals from the discussion

After the 1st-round discussions, the FL suggested to down-select from the two:

Potential proposal: If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, down-select from the belows:
· Alt-1 (based on Interpretation 1): The UE is expected to assume fixed priority by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2).
· E/// (low priority for all DCI formats), HW, NEC, Spreadtrum, LGE, OPPO, ITRI, Samsung, Sharp, Apple
· Alt-2 (based on Interpretation 2): The UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high), if configured, in the scheduling DCI format for DCI format 0_2/1_2. 
· ZTE, Intel, CMCC, IDC, vivo, MTK (2nd preference), Nokia, CATT, HW (2nd preference), IDC, Fujitsu
· Note: If the indicated priority field is not configured in DCI format 0_2/1_2, follow the solution for "Default priority".
3. Issue 4.3.2: Default priority if priority field in DCI is not configured
3.1. Discussion status

(1) Priority of DCI 1_0
Potential proposal:
· DCI format 1_0 is associated with the lower priority HARQ-ACK codebook
· DCI format 0_0 is associated with the lower priority PUSCH
· Samsung, OPPO, CATT, CMCC, HW, Nokia, NEC, QC, MTK, IDC, Sharp, Fujitsu, Intel, Apple, E///, vivo (Does it also cover the  k1 unit determination?)
 
	Company
	Comments

	
	

	 CATT
	 Agree.

	 CMCC
	 Agree.

	Huawei,
HiSilicon
	 Agree

	 OPPO
	 Agree

	 Nokia, NSB
	Agree 

	 Samsung
	Agree 

	NEC
	Agree

	Qualcomm
	Agree

	MediaTek
	Agree

	InterDigital
	Agree

	Sharp
	Agree

	Fujitsu
	Agree

	Panasonic
	Agree

	Intel
	Agree

	ZTE
	Agree

	LG
	Agree

	DOCOMO
	Agree

	vivo
	Agree

I am just wondering about the intension for the proposal. Besides the priority determination for HARQ-ACK scheduled by DCI 1_0, does it also cover the  k1 unit determination?  For UE supporting FG#11-4 with two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook, is it a common understanding that the slot-based one is low priority and the other one is high priority? If so, maybe the issue how to determine the k1 unit of DCI 1_0 is solved at least when UE is only capable of 11-4.

	Apple
	Agree

	Ericsson
	Agree


  

(2) Default priority
If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_1 / 1_1, DCI format 0_2/1_2 or DCI formats 0_1/1_1/0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
           Option 1:
· If DCI format 0_1 does not include a priority indicator field, DCI format 0_1 triggers transmissions of priority 0
· If DCI format 1_1 does not include a priority indicator field, DCI format 1_1 triggers receptions of priority 0
· If DCI format 0_2 does not include a priority indicator field
· if the UE is not configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 0
· if the UE is configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 1
· If DCI format 1_2 does not include a priority indicator field
·  if the UE is not configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 0
· if the UE is configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 1
· Samsung, HW, Pana, NEC, Fujitsu
· Arguments:
· DCI format 0_2/1_2 can correspond to priority 0 if only DCI format0_2/1_2 is configured, the possible use case e.g. if only one HARQ-ACK codebook is configured, then with option 1 it is still possible to only configure DCI format 0_2/1_2 for the scheduling, while option 2 may not be possible since under option 2 it can only correspond to priority 1. Note that here we assume if only one HARQ-ACK codebook is configured, priority index 0 should be used.
· Either DCI format 0_1/1_1 or DCI format 0_2/1_2 for a UE is sufficient when only the low priority transmission is intended.

· Compared to option 2, it also allows DCI format 0_2/1_2 to be used for low priority traffic (and there is no additional bit). This should be possible as, for example, low priority traffic for one UE can be high priority traffic for another UE.
         Option 2:
· If DCI format 0_1/1_1 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_1/1_1 is low
· If DCI format 0_2/1_2 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_2/1_2 is high.
· CATT (1st preference), Spreadtrum, OPPO, IDC, Sharp, LGE, IDC
·  Arguments:
· Save 1 bit in DCI format 0_2/1_2 in case both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured and DCI format 0_1/1_1 are used for low priority and 0_2/1_2 are used for high priority
         Option 3:
· If priority field in a DCI format is not configured, the corresponding transmissions or receptions are of low priority.
· Intel, CMCC,vivo, CATT (2nd preference), Nokia, MTK, Apple, Ericsson, ZTE, Pana (if Alt.2 for Issue 4.3.1 is agreed)
· Arguments:
· If new DCI format is introduced in future release, then we may need to discuss the priority of different DCI formats considering different combinations of DCI formats, which is not preferred.
· If the use case needs priority differentiation, one can simply configure the field in DCI. If not, there is no need to configure the field and low priority can be assumed. Even for URLLC use case, one could operate without the need for priority but benefit of fast feedback by configuring sub-slot.

· The spec (Clause 9, 38.213) already implies if the priority field is not provided, it is assumed low.
 
	Company
	Comments

	
	

	 CATT
	Our first preference is option 2 in order to save 1-bit in DCI format 0_2/1_2 in case both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured and DCI format 0_1/1_1 are used for low priority and 0_2/1_2 are used for high priority. Option 3 is also acceptable to us considering that we already have the following text in clause 9 in current specification: “If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0.”.

	 CMCC
	 We prefer option 3 which is similar design with SR priority and is the simplest one in case other DCI formats are defined in later release.

	Huawei,

HiSilicon
	 We still slightly prefer option 1. Firstly option 1 also can save 1-bit. Secondly, compared to option 2, option 1 has some flexibility to use DCI format 0_2/1_2 to schedule low priority service. Compared to option 3, option 1 also has some flexibility to use DCI format 0_2/1_2 to schedule high priority.

	 OPPO
	 Option 2 is preferred to save bit.

	 Nokia, NSB
	Option 3 based on the current specification understanding, as CATT pointed out. Only dynamic indication of high priority should be supportedbut not default high priority.  

	 Samsung
	Option 1 – compared to option 2, it also allows DCI format 0_2/1_2 to be used for low priority traffic (and there is no additional bit). This should be possible as, for example, low priority traffic for one UE can be high priority traffic for another UE.

	NEC
	Option 1 is preferred.

	Qualcomm
	We agree that the default priority level of the DCI format should be discussed. However, the discussion here clearly relates to Issue 4.2.1, for which our preferences are included in the table above. In our view, this issue can be discussed together with/after Issue 4.2.1.  

	MediaTek
	Option 3

	InterDigital
	Option 2

	Sharp
	Option 2

	Fujitsu
	We prefer option 1, because we think either DCI format 0_1/1_1 or DCI format 0_2/1_2 for a UE is sufficient when only the low priority transmission is intended.

	Panasonic
	The unified behavior to the case that UE is not capability of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0-1/1-1 and 0-2/1-2 would be desirable. Our first preference is Option 1 with the assumption that Alt.1 is concluded in Issue 4.2.1. If the conclusion of Issue 4.3.1 is Alt. 2, the combination of Alt.2a and Option 3 is preferred.

	Intel
	We support Option 3. As commented by others above, it is also consistent with what we have in the specs, and any further apparent minor optimization is simply not warranted at this stage.

	ZTE
	We support Option 3.
The different between Option 1 and Option 3 is the default priority of DCI format 0_2/1_2 in case of whether DCI format 0_1/1_1 is configured. For Option 1, if both DCI format 0_1/1_1 and DCI format 0_2/1_2 and the priority of corresponding PUSCH/HARQ-ACK can be determined by the DCI format, then there is no reason that the priority indicator field exist in DCI format for any case. In our view, if both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured, a DCI format can be used to schedule PUSCH with different priorities or PDSCH with different HARQ-ACK priorities by 1 bit field in DCI format 0_1/1_1 and DCI format 0_2/1_2. Only when either format 0_1/1_1 or DCI format 0_2/1_2 is configured, the UE can use the default priority to schedule PUSCH with low priority or PDSCH with low HARQ-ACK priorities, and if the UE want to schedule PUSCH with low priority or PDSCH with low HARQ-ACK priorities, the priority indicator field always exists in DCI format 0_1/1_1 or DCI format 0_2/1_2.

	 LG
	We prefer Option 2.

	DOCOMO
	Option 1 with Alt-1 for Issue 4.2.1, Option 2 with Alt-2 for Issue 4.2.1

	vivo
	We prefer Option 3.

	Apple
	Option 3. Seems that we should consider forward compatibility issue in case we introduce more DCI formats in the future.

	Ericsson
	Option 3

 
From our perspective, if the use case needs priority differentiation, one can simply configure the field in DCI. If not, there is no need to configure the field and low priority can be assumed. Even for URLLC use case, one could operate without the need for priority but benefit of fast feedback by configuring sub-slot.
Another reason is the reason is that the spec (Clause 9, 38.213) already implies if the priority field is not provided, it is assumed low.
 
A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority.
 


  

3.2. Proposals from the discussion

 Potential proposal:
· DCI format 1_0 is associated with the lower priority HARQ-ACK codebook
· DCI format 0_0 is associated with the lower priority PUSCH
· Samsung, OPPO, CATT, CMCC, HW, Nokia, NEC, QC, MTK, IDC, Sharp, Fujitsu, Intel, Apple, E///, vivo (Does it also cover the  k1 unit determination?)
 
Potential proposal:
If a UE is capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, the UE is expected to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_1 / 1_1, DCI format 0_2/1_2 or DCI formats 0_1/1_1/0_2/1_2 if the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2.
Down-selection from the following options:
           Option 1:
· If DCI format 0_1 does not include a priority indicator field, DCI format 0_1 triggers transmissions of priority 0
· If DCI format 1_1 does not include a priority indicator field, DCI format 1_1 triggers receptions of priority 0
· If DCI format 0_2 does not include a priority indicator field
· if the UE is not configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 0
· if the UE is configured USS for DCI format 0_1, DCI format 0_2 triggers transmissions of priority 1
· If DCI format 1_2 does not include a priority indicator field
·  if the UE is not configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 0
· if the UE is configured USS for DCI format 1_1, DCI format 1_2 triggers receptions of priority 1
· Samsung, HW, Pana, NEC, Fujitsu
         Option 2:
· If DCI format 0_1/1_1 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_1/1_1 is low
· If DCI format 0_2/1_2 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_2/1_2 is high.
· CATT (1st preference), Spreadtrum, OPPO, IDC, Sharp, LGE, IDC
         Option 3:
· If priority field in a DCI format is not configured, the corresponding transmissions or receptions are of low priority.
· Intel, CMCC,vivo, CATT (2nd preference), Nokia, MTK, Apple, Ericsson, ZTE, Pana (if Alt.2 for Issue 4.3.1 is agreed)
4. Issue 3.2.1: More than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority 

4.1. Discussion status

In case more than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority,
· Option 1: Only the HARQ-ACK information of the earliest PUCCH is multiplexed with the PUSCH or the PUCCH carrying SR and/or CSI, and the HARQ-ACK information of the remaining PUCCH resources is dropped
· ZTE, E///, Nokia, Fujitsu, CMCC
· Option 2: Piggyback all HARQ-ACKs on the PUSCH if timeline is satisfied.
· HW, OPPO (Appending the later HARQ-ACK codebook to the earlier HARQ-ACK codebook)
· Option 3: It is treated as error case.
· CATT, Samsung, LGE, Apple, QC,vivo, Huawei/HiSilicon (2nd preference), OPPO( 2nd preference), NEC, MTK, IDC, Sharp, E/// (2nd preference)
	Company
	Comments

	
	

	CMCC
	 Option 1 is slightly preferred to avoid discussing the multiplexing details in option 2, i.e. separate encoding or joint encoding.

	Huawei,
HiSilicon
	Our first preference is option 2, to avoid dropping any HARQ-ACK for URLLC. However, if the standard effort is impossible due to CR phase, we can compromise to option 3.  

	 OPPO
	 Option 2 is 1st preference to avoid HARQ-ACK dropping. Option 3 is 2nd preference to avoid spec complexity in CR phase.

	 Nokia, NSB 
	Option 1, as it is simple and does not affect scheduling flexibility. 

Option 3 could be restrictive, as it may affect the PUSCH latency and scheduling flexibility, at least in some cases. In addition, Option 2 would require some specification effort to define how to multiplex/map at least two HARQ-ACK CBs into PUSCH and specifically for Type 2 CB this may get rather big. Option 3 will very much limit the intention of fast HARQ-Ack feedback operation and fast needed change of PUSCH allocation, we discussed in URLLC over the past 2 years. At least multiplexing the first HARQ-Ack / PUCCH occasion should not cause any trouble for the UE (from complexity perspective).

	 Samsung
	Option 3 – nothing changed from Rel-15 for that aspect. Other options require, in general, new UE processing timelines for multiplexing.

	NEC
	Option 3 is preferred to avoid spec complexity in CR phase

	Qualcomm
	Option 3.

	MediaTek
	Option 3

	InterDigital
	Option 3

	Sharp
	Option 3

	Panasonic
	We slightly preferred Option 1 from URLLC performance perspective. Option 3 is also understandable considering the CR phase.

	Intel
	Our first preference is Option 2, but considering we are in late stages of maintenance phase, we are also fine to conclude as in Option 3.

	ZTE
	We support Option 1 with a reasonable modification. It should note that the first sub-slot based HARQ-ACK which satisfies the timeline may not be the first HARQ-ACK in the time domain, but the second HARQ-ACK in some cases. An example shown in below figure. In this sample scenario, the timeline condition is not satisfied between HARQ-ACK 1 and PUSCH while satisfied between HARQ-ACK2 and PUSCH.

 
Therefore, we suggest to have a minor modification based on Option 1.
·Option 1a: Only the HARQ-ACK information of the earliest PUCCH satisfying the timeline condition is multiplexed with the PUSCH or the PUCCH carrying SR and/or CSI, and the HARQ-ACK information of the remaining PUCCH resources is dropped.
We support Option 1, as the case is actually exist to be solved and option1 is simple. Option3 may negatively affect the latency and scheduling flexibility.

	LG
	Option 3

	DOCOMO
	We slightly prefer Option 1 but Option 3 is also acceptable

	Ericsson
	Option 1 is our first preference.

We could be OK with Option 3 as the second preference. The reason is that UL grant is not before the DL grant scheduling PDSCHs with HARQ transmission in the same slot/sub-slot. Hence. The gNb  before scheduling PUSCH, can avoid such a situation.
 

	vivo
	Agree

In Rel-15, when the SCS of PUSCH is smaller than that of PUCCH, it is also possible that more than one PUCCH carrying HARQ-ACK overlaps with a PUSCH, but it is not supported in Rel-15. gNB can schedule one PUSCH with short duration, otherwise it will block the transmission of subsequent HARQ-ACK PUCCHs (with option 1) or affect the latency of HARQ-ACK feedback(with option 2).


 
4.2. Proposals from the discussion

Potential proposal:
· In Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority.
This proposal was jointly discussed with Issue 3.3.1 and Issue 3.3.2 [2], and the agreement can be found in Section 5 of [2].
Potential proposal: 
Down-select from the two:
· Option 1: Only the HARQ-ACK information of the earliest PUCCH is multiplexed with the PUSCH or the PUCCH carrying SR and/or CSI, and the HARQ-ACK information of the remaining PUCCH resources is dropped
· ZTE, E///, Nokia, Fujitsu, CMCC
· Option 3: It is an error case for R16 that more than one PUCCH carrying HARQ-ACK overlapping with a PUSCH or another PUCCH with the same priority,
· CATT, Samsung, LGE, Apple, QC,vivo, Huawei/HiSilicon (2nd preference), OPPO( 2nd preference), NEC, MTK, IDC, Sharp, E/// (2nd preference)
5. Conclusions
The above options/alternatives can be discussed in the GTW online session.
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