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1. Introduction
The document provides a summary for email discussion thread [100e-NR-L1enh_URLLC-Inter_UE-02]. 
Email discussion outcome
Following agreements were reached in [100e-NR-L1enh_URLLC-Inter_UE-02]:
Issue 1: Misaligned start time of reference region due to different TA across UEs
Agreement
   “Interpretation #2” is adopted 
   UE derives the RUR start based on “logical time” (i.e. assuming DL timing difference is 0 and TA=0) and the actual cancellation symbol based on “actual time” (i.e. assuming actual DL timing difference, actual TA)
  An new RRC parameter delta_offset d having possible values {0, 1, 2} OFDM symbols is introduced, update the spec as the following 
[bookmark: _GoBack]  Clarify the following by a RAN1  spec update (the exact text can be discussed in the TP phase)
 UE is not expected to cancel the transmission of SRS or PUSCH before the first symbol that is  after the end of the reception of the last symbol of the PDCCH carrying the ULCI including the effect of the timing advance.
38.213 Text proposal (maybe further refined by spec editor)
	An indication by a DCI format 2_4 for a serving cell is applicable to PUSCH or SRS transmissions on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after   from the end of a PDCCH reception where the UE detects the DCI format 2_4, where d is provided by higher layer parameter [xxxx].  corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming  with  being the smallest SCS configuration between the SCS configurations of the PDCCH and of a PUSCH transmission or of an SRS transmission on the serving cell. UE is not expected to cancel the transmission of SRS or PUSCH before the first symbol that is  after the end of the reception of the last symbol of the PDCCH carrying the ULCI including the effect of the timing advance.



Issue 3-1: A UL channel with which priority level can be cancelled by UL CI?
After a very long discussion, no conclusion could be made. The issue can be discussed in RAN1#100bis if necessary. 
Issue 3-2: UE behaviour in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation
Postponed to RAN1#100bis
Issue 5: Whether another UL transmission can be scheduled in the cancelled symbols that do not overlap with the resource indicated by UL CI
Postponed to RAN1#100bis
Discussions 
The following issues were discussed in [100e-NR-L1enh_URLLC-inter-UE-02]
Issue 1: Misaligned start time of reference region due to different TA across UEs
In current specification, the start time of reference region is derived based on the ending symbol of PDCCH carrying UL CI and the processing time, as shown in the relevant 38.213 text below
“An indication by a DCI format 2_4 for a serving cell is applicable to PUSCH or SRS transmissions on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4.  corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming  with  being the smallest SCS configuration between the SCS configurations of the PDCCH and of a PUSCH transmission or of an SRS transmission on the serving cell.”
[1] raised the issue about misaligned start time of reference region due to different TA across UEs, as shown in the following figure. It is proposed to revise definition of reference region starting position in time. 
[image: ]
[6] [13] proposed to have additional RRC configuration for the start time of the UL reference region, i.e. having an RRC configurable X symbol offset relative to the end of a PDCCH reception where the UE detects the DCI format 2_4. 
· Please share your view about the following questions: 
Questions: 
1. Given the current specification, do you think there is an issue regarding mis-aligned starting time of reference region across UEs sharing the same UL CI group, due different TA. 
2. If the answer to question 1 is yes, what method (additional specification or gNB implementation) can be used to handle it and your preference?

Two “interpretations” were discussed during email 
· “Interpretation #1”: UE derives the RUR start and the actual cancellation symbol based on “actual time” (i.e. assuming actual DL timing difference, actual TA)
· “Interpretation #2”: UE derives the RUR start based on “logical time” (i.e. assuming DL timing difference is 0 and TA=0) and the actual cancellation symbol based on “actual time” (i.e. assuming actual DL timing difference, actual TA)
Figure below illustrating “interpretation#1” and “interpretation#2”, with following assumptions
CI monitoring periodicity = RUR length =7 OS, CI processing time =4OS, and the TA difference between the two UEs is 1 OFDM symbol.
[image: ]
· Companies who believe “interpretation #1” is the intended behavior (8): ZTE, Huawei, vivo, LG, Intel, Ericsson, Apple, ETRI
· 6 companies (ZTE, Huawei, vivo, LG, Intel, Apple) think the spec does not need to be updated
· Ericsson propose new RRC parameter (TA max (or TA for alignment))  to address the mis-aligned RUR start issue due to “interpretation #1”
· Companies who believe “interpretation #2” is the intended behavior (5) : Qualcomm, OPPO, Spreadtrum, Samsung, CATT
· Only one company commented the spec impact of “interpretation #2” and proposed the spec change  required for “interpretation #2”
2nd round of discussion with updated “interpretation #1” and “interpretation #2”
· “Interpretation #1”: 
  Make a RAN1 conclusion: UE derives the RUR start and the actual cancellation symbol based on “actual time” (i.e. assuming actual DL timing difference, actual TA)
  No spec change needed
Supported by: ZTE, Sony, HW/HiSi

· “Interpretation #2”: 
  Make a RAN1 conclusion: UE derives the RUR start based on “logical time” (i.e. assuming DL timing difference is 0 and TA=0) and the actual cancellation symbol based on “actual time” (i.e. assuming actual DL timing difference, actual TA)
  Introduce a new RRC parameter delta offset d having possible values {0, 1, 2} OFDM symbols, update the spec as the following 
	For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  + d from the end of a PDCCH reception where the UE detects the DCI format 2_4.  corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming  with  being the smallest SCS configuration between the SCS configurations of the PDCCH and of a PUSCH transmission or of an SRS transmission on the serving cell.


  Clarify the following by a RAN1 agreement or spec update (the exact text can be discussed in the TP phase)
  UE is not expected to cancel the transmission of SRS or PUSCH before the first symbol that is T_proc,2 after the end of the reception of the last symbol of the PDCCH carrying the ULCI including the effect of the timing advance.
Supported by:  OPPO, Samsung, Nokia/NSB, Qualcomm, Intel, CATT
	Company
	View

	Qualcomm
	We do not think there is an issue regarding the current spec to determine the RUR. We would like to clarify our understanding on the following two aspects:
- The RUR corresponding to a ULCI monitoring occasion is determined based on the logical OFDM symbol index of the PDCCH and T_{proc,2}, where the latter is determined based on N2 associated with the smallest SCS between the PDCCH and the SRS/PUSCH. Neither the TA nor the physical PDCCH reception time is used to determine the RUR.  Therefore, all UEs shall determine the same RUR, which is based on logical OFDM symbols/slots, similar to e.g., TDRA.
- The actual cancellation time required for the UE to cancel a PUSCH/SRS transmission does depend on the actual PDCCH reception time and the TA. Therefore, the gNB needs to make sure that when indicating the symbols for cancellation, it leaves enough time for the UE to cancel a PUSCH/SRS.

	 ZTE
	The answer for question 1 is YES, and gNB implementation is enough for the issue. No need for specification change.
In previous meetings, we haven’t clarify how to interpret the time starting point for RUR and  the time starting point for cancellation, i.e., whether ‘logical time’ ( assuming TA =0) or ‘actual time’ (assuming actual TA) is applied. There could be three interpretations:
Interpretation 1: Both the time starting point of RUR and starting point of cancellation are based on ‘actual time’. That’s also what the spec written now (The RUR is based on the reception time, i.e., the actual time, and the starting of cancellation is the same as the starting of RUR). The problem is that this would cause unaligned RUR as pointed by Ericsson. Many additional symbols could be canceled. But as long as the TA difference in a group is reasonably small enough, e.g., within 0.5 symbol, there would be no big waste here.  
Interpretation 2: The time starting point of RUR is based on ‘logical time’ while the cancellation is based on ‘actual time’. Then, the RUR would be aligned. Below I borrowed the figure from LG during preparation phase.  
The problem of this interpretation is that some symbols in RUR may not be able to be canceled. While, as long as the TA difference in a group is reasonably small enough, e.g., within 0.5 symbol, there would no big issue here.
 
[image: cid:image004.png@01D5ED7C.5E52A5E0]
Interpretation 3: The starting point of cancellation is based on ‘logical time’, the start of RUR is based on either 'logical time' or 'acutal time'. This interpretation is not preferred since this would cause insufficient cancellation time due to TA. Spec impact is expected to solve the issue. 
By saying above, we think there would be no much difference among the first two interpretations. But better to clarify which one to choose.

	Nokia, NSB
	As pointed out already in the phase 1 discussion, it would be at least good to have common understanding between the companies if Interpretation 1 or Interpretation 2 above is the correct understanding (according to ZTE’s analysis above) is applicable, where QC understanding seems to be Interpretation 2. 
Interpretation 2 leads to alignment of the cancelation symbol interpretation between UEs but may lead to not being able to cancel one symbol (if TA < 1 symbol, as ZTE pointed out) but reduces the need for the gNB to indicate more symbols to cancel that need to be canceled. 
For Interpretation 1, there is not the restriction on the cancelable UL CI region, but the gNB may need to indicate more symbols in it’s UL CI to take the TA of different UEs into account, leading to potentially cancelation of more symbols than needed for all UEs. 

	HW/HiSi
	As proposed by Nokia, it would be good to firstly get a common understanding when the RUR is applicable.
In our view, it is interpretation 1 shown in the ZTE comment. And no change in the specification is necessary for this. Both the starting time of the RUR and the start of the cancellation are given in actual time. The gNB will indicate TCI symbols as duration of the RUR. And then the UE applies the RUR starting from the first symbol after Tproc,2 from the end of a PDCCH reception where the UE has detected the DCI format 2_4 (From 38.213: the UE determines the first symbol of the TCI symbols to be the first symbol that is after Tproc,2 from the end of a PDCCH reception where the UE detects the DCI format 2_4).    

	vivo
	Thanks ZTE for summarizing the interpretation #1 and #2 and our understanding is that interpretation#1 according to current spec text, i.e. the RUR start is derived based on actual time and no spec change is needed.
Actually both interpretation #1 and #2 will cause some level of misalignment across UEs, in interpretation#1 UE may have different RUR starting symbol but each UE shall be able to cancel all the symbols in the RUR. However, in interpretation #2, although UEs will have same RUR starting symbol but the some UEs with non-zero TAs may not be able to cancel all the symbols in the RUR, i.e. different UEs may have different symbols that are applicable for cancellation. In addition, interpretation #2 will require the UE to do processing timeline check in order to obtain the 1st “cancellable” symbol within the RUR and this requires additional spec text.
Assuming we go with interpretation #1 according to current spec, we think there would not be severe problem caused by the misaligned RUR, due to the following reasons.
1. As discussed in the study item phase, the UL CI is more useful for the cell center eMBB UEs which requires large bandwidth for peak data rate therefore network has the motivation to dynamically schedule such cell center eMBB to share with URLLC UL resource. A cell edge user, typically with narrow bandwidth transmission due to power limitation, does not have to dynamically share with URLLC UL resource, semi-static resource sharing between cell edge eMBB UE and URLLC UE may be sufficient. In addition, in order to protect URLLC user, the reliability of the UL CI PDCCH should be guaranteed, which is also challenging for cell edge users. Therefore, if the cell center UE is the main use case the TA difference will not be large, typically within one symbol. 
2. If it can be assumed that TA difference is relatively small, the consequence would be that one or at maximum two more symbol (around the URLLC traffic) can be cancelled for eMBB UEs. We think this should be handled by gNB implementation. 

	Panasonic
	We agree that interpretation 1 or 2 (in ZTE’s definition) should be clarified. After the clarification, the misalignment is up to gNB implementation.

	OPPO
	There are two understandings: Interpretation 1 or interpertation 2 pointed by ZTE.
Interpretation 1 leads misalignment in gNB,pointed by E//. To overcome misalignment, some potential solutions were discussed:
1) Grouping UE based on TA . UL CI related configuration is configured by RRC, which can not catch up TA variance.In NR, TA information is updated by MAC CE. Moreover, TA variance from any UE in group triggers grouping update.
2)More than target resource are indicated to compensate TA. It does not only impact transmission efficiency, but also impact PUSCH decoding complexity due to different starting point of cancellation.
Interpretation 2 avoids misalignment in gNB and keeps the same definition as PUSCH/PDSCH timing definition, which decreases UE complexity.
To ensure enough processing time, one solution is invalid resource in the front part of RUR is reserved to overcome TA and another solution is to introduce RRC siganling to configure timing between UL CI and RUR. The later solution is preferred due to efficient UL CI signaling without reserved bits.
Comparing interpretation 1 and interpretation 2, interpretation 2 is more applicable and makes implementation easier.

	Spreadtrum
	Interpretation 2 is preferred for RUR.
For actual time and logic time discussion in RAN1  98b, schedule time related procedure such as PDSCH-to-PUCCH mapping, PDCCH-to-PDSCH mapping, and PDCCH-to-PUSCH mapping are Logical time and UEs assume DL timing difference is 0 and TA=0. Similar with these scheduling time, RUR is another kind of time domain schedule, which means UL channels cannot be transmitted in these regions. So Interpretation 2 is fine.
Thus,  there is not an issue regarding mis-aligned starting time of reference region across UEs sharing the same UL CI group.

	Samsung
	Logical time applies (TA is excluded). Note that TA issues have already been discussed for multiple topics (R1-1911583). UL CI can be interpreted the same way as SFI using logical time. Also, this isn’t only for TA but also for timing differences across cells (TAGs). No specification is needed – a clarification is sufficient (same as for other topics).

	CATT
	Although our understanding is interpretation 1raised by ZTE, it does lead to misalignment of RUR across UEs. It can be handled by implementation but introduce overshooting some symbols which do not interfering other UL transmission. Interpretation 2 is a chance to avoid the misalignment of RUR and the relevant issues. Hence we also prefer interpretation 2.

	LG
	Thank ZTE for the clarification. We think current specification is based on interpretation 1, since the gap is introduce for ensuring UL CI processing time. We would like to keep interpretation 1, not to change spec much. It would be not clear to find equivalent symbol between UL and DL.
If gNB has a knowledge to configure time gap considering TA, it is also possible to group a set of UE having similar TA. In this case, no specification impact is expected. 
If gNB has a lack of knowledge on TA, and Considering unit of TA is not symbol-level, TA effect is hard to be compensated by configuring gap carefully. Then the only way to align RUR is to compensate TA by UE itself. For example, UE assumes RUR offset as (Tproc,2 – TA) instead of Tproc,2 and ignores front part of RUR when TA gap is needed.
For both case, there seems no RRC impact

	Intel
	No. 
It is not clear how gNB could address TA difference issues accurately by UE specific configuration of start offset of RUR. There is no ambiguity at the UE side – the UE interprets the start of the RUR w.r.t. an “UL symbol” which already incorporates the TA (and thus, UE-specific).  
In some cases, mis-alignment of  "UL symbols” across different UEs may result in the need to configure a larger RUR to cover mis-aligned UEs. However, with proper grouping of the UEs, the impact is likely no worse than  a symbol in most cases.  Thus, any further optimization does not seem to be critically required and effectiveness maybe questionable due to TA uncertainty at gNB. Hence, leaving it up to gNbB implementation is the most reasonable solution here.  
 

	Ericsson
	We agree with interpretation 1, and so it is an issue.
One solution could be based on introduction of one parameter: TA max (or TA for alignment). All UEs will be configured with the same value (the maximum possible in the network) and all UEs will need to be aligned with the maximum TA. Then determination of RUR starting point can depend on UE position (timing advance). This can be done by logical formula: Tproc,2 + TA max – Actual TA. Basically it means that if UE is located at the cell edge with TAmax = Actual TA, this UE will place RUR just right after Tproc,2. At the same time UE under gNB with Actual TA =0 will need to start RUR Tproc,2 + TA max. In addition, we think that some corrections are needed when due to TA and long/short CP the start time of RUR can happen earlier than it is desired. We believe that it is possible to design a formula which can take care of this issue.

	Apple
	We agree that there is an issue as raised in Question 1.
We think that it should be addressed by gNB implementation. From ZTE’s analysis and Nokia’s discussion, the trade-off is in (a) interpretation 1 cancelling more resources than needed vs (b) interpretation 2 being unable to cancel some resources. If we prioritize URLLC traffic, we want to be  able to cancel all resources. As such,  Interpretation 1 should be selected. Interpretation 1  also has smaller specification impact.

	ETRI
	Our understanding was the interpretation 1 by ZTE, but clarification would be helpful.



Q3. Please share your view on the spec impact to each interpretations, using the following table format
	Company
	Interpretations
	Reference to the specification 
	Additional spec changes required

	HW/HiSi
	#1  Interpretation 1, the RUR and the start of cancellation describe actual time.
	From 38.213: the UE determines the first symbol of the TCI symbols to be the first symbol that is after Tproc,2 from the end of a PDCCH reception where the UE detects the DCI format 2_4).    
	No change required. This interpretation is supported by the current spec.

	
	#2
	 
	 

	OPPO
	#1 Interpretation 1, the RUR and the start of cancellation describe actual time.
	From 38.213: the UE determines the first symbol of the TCI symbols to be the first symbol that is afterTproc,2 from the end of a PDCCH reception where the UE detects the DCI format 2_4).
	No

	
	#2 Interpretation 2, the RUR and the start of cancellation describe logical time.
	From 38.213: the UE determines the first symbol of the TCI symbols to be the first symbol that is after Tproc,2 from the end of a PDCCH reception where the UE detects the DCI format 2_4).
	The UE determines the first symbol of the TCIsymbols to be the first symbol that is after K  from the end of a PDCCH reception where the UE detects the DCI format 2_4 and includes the effect of TA. The first symbol of TCI symbols  starts no earlier than the first symbol that is after Tproc,2from the end of a PDCCH reception where the UE detects the DCI format 2_4.  K is a high layer parameter.

	Apple
	#1  Interpretation 1, the RUR and the start of cancellation describe actual time.
	From 38.213: the UE determines the first symbol of the TCI symbols to be the first symbol that is after Tproc,2 from the end of a PDCCH reception where the UE detects the DCI format 2_4).    
	No

	
	#2 
	 
	 

	Intel
	#1  Interpretation 1, the RUR and the start of cancellation describe actual time.
	From 38.213: the UE determines the first symbol of the TCI symbols to be the first symbol that is after Tproc,2 from the end of a PDCCH reception where the UE detects the DCI format 2_4).    
	No change required. 

	
	 
	 
	 

	ZTE
	#1  Interpretation 1, the RUR and the start of cancellation describe actual time.
	From 38.213: the UE determines the first symbol of the TCI symbols to be the first symbol that is after Tproc,2 from the end of a PDCCH reception where the UE detects the DCI format 2_4).    
	No change required. 

	
	
	
	


 
Issue 3: Issues related to the interaction between intra-UE UL prioritization/multiplexing and inter-UE UL cancellation
Issue 3-1: A UL channel with which priority level can be cancelled by UL CI? ([2],[4])
· Option 1-1: For a given UE, UL CI is only applicable to the UL transmissions indicated/configured as low priority level [4][17][18]
· Option 1-2: A UE is not expected to receive a UL CI indicating a cancellation of its high priority UL transmission. [15]
· Option 2: For a given UE, UL CI is applicable to UL transmission irrespective of its priority level. [2]
· Option 3: RRC configuration between option 1and option 2 [4][15]
· Please share your view about the above identified options.
· Based on companies inputs
· Option 1-1 is supported by (9): Nokia, Huawei (if priority indicator is configured), OPPO, Spreadtrum, Samsung, InterDigital, CATT, LG, ETRI
Concern from: Qualcomm
· Option 2 is supported by (4): ZTE, Huawei (if priority indicator is not configured), vivo, Intel
Concern from: Qualcomm
· Option 3 is supported by (9): Qualcomm, Nokia, vivo, Panasonic, OPPO, Spreadtrum, InterDigital, Ericsson, Apple
· Suggest to go with option 3 which has largest support and flexible enough to accommodate different operations that companies have in mind, any objections?
· Proposal
· If both UL CI and intra-UE priority indicator are configured for a given UE, support a new RRC parameter to configure between following behaviours
· Behaviour #1: For the given UE, UL CI is only applicable to the UL transmissions indicated/configured as low priority level
· Behaviour #2: For the given UE, UL CI is applicable to UL transmission irrespective of its priority level
· When the RRC parameter is not provided to the UE, behaviour #2 is used
Concern from: Samsung, Huawei

	Company
	View

	Sony
	Option 1 & Option 3 seem to assume that the UE is configured with a priority indicator and hence it may not be applicable for case where no indicator is configured.  Option 2 is acceptable but for the case where the UL CI and the UE’s UL CI occurs at the same time and points to the same resources then we need to define the UE’s behaviour, e.g. for this case the UE do not cancel the PUSCH.

	Qualcomm
	We support Option 3, with the following slight modification:
5.         Option 3: RRC configuration between option 1-1 and option 2 [4][15]
In our view, the two priority level indicated by DCI is intended to indicate the relative priorities between uplink transmissions within the same UE. These priorities are not designed to indicate priorities across UEs. For example, a high priority traffic at UE1 may still have a lower priority than the low priority traffic at UE2. As such, we don’t think Option 1 is always good. On the other hand, option 2 is also problematic as it leaves no room for the base station to cancel uplink transmissions based on priority.  In contrast, Option 3 allows the base station to configure the UE behavior through RRC, and gives more flexibility for the base station to perform inter-UE prioritization. 

	ZTE
	Option 2 is preferable. 
The current priority level is defined for intra-UE multiplexing issue, while there is no priority level definition between different UEs. Then, for option1-1, it is impossible for a gNB, which wishes to cancel a high priority UL transmission from UE1 due to a more vital UL transmission from UE2. And Option 1-2 seems to be a huge challenge for gNB's implementation. Option2 is the straightforward way and gives some flexibility for gNB's implementation with no spec impact. 

	Nokia, NSB
	We suggest either option 1-1 or Option 3. 
Similar as QC, we think option 3 should be configurability between Option 1-1 and Option 2 (and should not include Option 1-2, as this is not really working/helping). 
Reason why Option 1-2 is not helping: this does not solve the issue for mixed traffic UEs, as similarly you will not be able to indicate for one UE with low priority traffic to cancel and for another UE with overlapping high priority traffic (which is the reason /cause for the cancelation)
Why not Option 2: same reason as for Option 1-2 (as also laid out in our contribution) – Option 2 does not allow for some mixed traffic UEs to sometimes cancel and sometimes to not cancel. And the problem there is really that we have the same ‘cell specific’ indication to all the UEs, the UEs which are the target of the cancelation message and the UEs which are the root cause for the cancelation (which would cancel its transmission as well, if no differentiation possible otherwise). 
On the comment by Sony: we have priority defined even for UEs not configured with priority to my understanding. This is then regarded as priority 0 based on Aris’ descriptions in 38.213. Therefore, we do not see any issue with supporting Option 1-1 or configurability between Option 2 & Option 1-1 (being Option 3)

	HW/HiSi
	If the UE is configured with a priority indicator, Option 1-1. Otherwise, Option 2. We do not see a need to introduce a new RRC parameter two switch between the options, the existence of a priority indicator should be sufficient.

	vivo
	The fundamental problem about option 1 is that any “high priority” transmission cannot be cancelled by UL CI. However, as we know, the “high” or “low” priority is from each UE perspective, and from a system perspective, there can be much more priority classes therefore it is possible a traffic labeled as “high” from UE A has a even lower priority than a traffic labeled as “low” from UE B. In such case, option 1 does not work as UE B cannot cancel UE A. Therefore we think option 1 should not be adopted. 
Given that DL preemption can indicate the cancellation regardless the traffic priority, we think similar treatment CAN be applied to UL CI as well, therefore our preference is option 2. But we can also consider option 3 if necessary and possible (introducing new RRC to configure between option 1-1 and option 2) 

	Panasonic
	We support Option 3 with RRC configuration between Option 1-1 and Option 2. 
Option 1-1: We think that some adjustment is needed to ensure that the URLLC (or any high priority traffic) for a UE that is configured to monitor UL CI is not cancelled, only the low priority traffic is cancelled.
Option 3: We share the Qualcomm’s view that priority indication is not designed to indicate priorities across UEs. Then, UE-specific behavior through RRC provides more flexibility.

	OPPO
	We suggest either option 1-1 or Option 3. 

	Spreadtrum
	We support either option 1-1 or Option 3. 
Agree with Nokia, when a UE doesn’t have a priority indicator, it is low priority by default. In this case option 1-1 or Option 3 can have same UE-behavior.
For the comments of priority indication is not for priorities across UEs, from our understanding CI cancelation can group UEs with similar traffics and different groups for UE with quite different traffics. Thus some implementations can be used.

	Samsung
	Option 1-1 (and if a UE is not configured priority levels, transmissions are with lowest priority level). 
Do not support introducing an RRC parameter for this (not justified and certainly not critical at this stage). UL CI was introduced to cancel low priority transmissions.

	InterDigital
	Option 1-1 or Option 3. 

	CATT
	We share the similar views as Nokia on option 1 and option 2. However, we do not see the necessity to introduce a RRC parameter to switch between options. The intention of CI is to avoid the interference from the other channels to URLLC transmission. From this perspective, our understanding is the UL transmission relevant to URLLC has high priority. We support option 1-1.

	LG
	We support Option 1-1. 

	Intel
	We support Option 2.  
If a UE is provided UL CI configuration, it is enough in our opinion for the UE to monitor for CI. UE may or may not be provided with priority indicator and hence, such optional feature should not control another optional feature such as UL CI. More fundamentally, high-low priority associations are for intra-UE prioritization purposes and limited to two levels (for a UE). However, UL CI applies across UEs, and for a UE with “high priority UL transmission”, there can always be another UE whose transmission is more urgent.  

	Ericsson
	We support option 3, with RRC configuration between options 1-1 and 2

	Apple
	As has been mentioned, the current priority-level  definition is for traffic from a single UE  and does not define the relative priority between two UEs. It is beneficial for the gNB to be able to cancel a HP transmission from UE A if the traffic from UE B is more urgent and as such Option 2 should be supported. However, it may be also be beneficial for a UE (UE A) to not have to cancel its high priority transmission. As such, we support option 3. It may be advantageous for a UE to be able to request for a preference based on its traffic type.

	ETRI
	We prefer the Option 1-1 because the priority level can imply equally to both intra- and inter-UE cases, at least in our understanding.
With Option 3, it seems to have three levels of priority: eMBB, cancellable URLLC, non-cancellable URLLC. We wish to have specific scenarios for UL CI to cancel URLLC.



Issue 3-2: UE behaviour in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation
[2] [15] [18] discussed the UE behaviour in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation, and observed ambiguous operation if the UE behaviour is not specified. [6] proposed that both UL CI and priority indication should be followed by the UE for cancellation. Following options can be discussed
· Option 1: Handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed firstly and handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed secondly [15]
· Option 2: Handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed secondly [18]
· Option 3: UE performs intra-UE prioritization/multiplexing or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission or DCI for UL CI.
· Please share your view about the above identified options.
· Based on the companies inputs
· Option 1 is supported by (10): Qualcomm, ZTE, Huawei, vivo, Panasonic, Spreadtrum, Samsung, InterDigital, LG, Apple
· Option 2 is supported by (1): Ericsson, ETRI
· Option 3 is supported by (3): Sony, vivo, Intel
· Suggest to go with option 1 based on the clear majority
· Proposal: For a given UE, in case of simultaneous UL prioritization/multiplexing for intra-UE and inter-UE cancellation, handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed firstly and handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed secondly
	Company
	View

	Sony
	Intra-UE prioritisation occurs due to high priority & low priority traffic within the UE.  Inter UE Mux occurs due to high priority & low priority traffic between two UEs.  In both cases these colliding UEs contains high priority traffic.  Hence Option 3 seems sensible to follow the time order from the gNB since the gNB is aware of these different traffic priorities.

	Qualcomm
	We support Option 1. In our view, Option 2 does not always work. For example, if the ULCI is received after the intra-UE multiplexing deadline,  there will not be enough time for the UE to perform inter-UE cancellation first and then perform intra-UE multiplexing. On the other hand, option 3 may be too complicated for UE implementation and will have significant spec impact. For example, not only does the UE need to keep track of the ordering of the PDCCH receptions, but also there will be very complicated timeline issues for the mixing of intra-UE multiplexing, intra-UE cancellation, and inter-UE cancellation.
In contrast, Option 1 has no issue on timeline, since UE may be able to cancel it’s uplink transmissions as long as the ULCI is received T_proc,2 prior to the cancelled symbols. At the same time, Option 1 is easier to implement and to specify in the standard.

	ZTE
	Option1 is preferable. 
Option1 seems to be a straightforward and simplest way to address this issue. Instead of perform inter-UE multiplexing for each UL transmission from one UE basing on UL CI respectively, it is reasonable to deal with intra-UE issue firstly according to current rules, by which multiple UL transmissions of one UE will be simplified to one remaining UL transmission with high priority level. Then, inter-UE multiplexing will be further considered between the remaining UL transmission and UL transmissions from other UEs.

	HW/HiSi
	It seems reasonable and straight forward that the UE firstly resolved intre-UE handling before considering the impact from other UE. We therefore support Option 1. 

	vivo
	We think option 3 (based on the DCI order) make more sense as UE behavior is triggered by the detection of corresponding DCI. But we are also open to option 1 if it considered to be simpler by the chipset vendors. 

	Panasonic
	Option 1 is preferred.

	Spreadtrum
	Share the similar view as QC, ZTE and HW, we support Option 1. 

	Samsung
	Option 1 for similar reasons as mentioned by other companies above

	InterDigital
	Option 1 is simpler.

	CATT
	Option 1 can achieve a simple and unified solution. For option2, it should consider the timing between CI monitoring and the earliest symbol of UL transmission where multiplexing happens. Furthermore, if the CI is missed, it will lead to different understanding between gNB and UE. Option 3 is too complicated at this stage and has the drawbacks mentioned for option2.
We would like to mention that the order between cancellation and multiplexing is also a remaining issue for Rel-15 which is not discussed yet. For example, the order between cancellation by SFI/dynamic DCI/semi-static TDD UL-DL configuration and the UL transmission on which UCI will be multiplexed.  We provide detail analyses in our contribution R1-2000516.
Rather than discuss this issue under Rel-16 URLLC, we prefer to postpone this discussion after we have a clear solution for the cases in Rel-15 CR session. If we reach something here, it may have the risk that contradictory rules are adopted for the actually same issue in different cases, e.g. the order between cancellation by SFI/dynamic DCI and UCI multiplexing.

	LG
	Option 1 is preferable. Since UL prioritization/multiplexing can change actual UL transmission, it would be beneficial to cancel after the decision on UL prioritization/multiplexing.

	Intel
	Option 3

	Ericsson
	This depends on the solution to issue 3-1. 
Lets assume that a high priority PUSCH can be cancelled by inter UE CI. Then if we follow option 1, then in the following example PUSCH1 which is low priority is unnecessarily cancelled. The reason is that PUSCH2 which is high priority causes that PUSCH1 is dropped and then later PUSCH2 itself is cancelled by a CI. This could have been avoided if we treated inter-UE cancellation first and then perform intra-UE prioritization.
  
Therefore we support option 2 which makes it possible to send PUSCH1 in the figure

	Apple
	Option 1 is preferrable

	ETRI
	We prefer the option 2 in perspective of system performance and gNB implementations.
We consider the case of PUSCH transmission with overlapped PUCCH carrying HARQ-ACK. 
If there is no UL grant or UL skipping, then UE can transmit HARQ-ACK on PUCCH, which is not cancelled by the UL CI.
If there is detected UL grant, then with Option 1, the UL CI can drop PUSCH including HARQ-ACK and UE transmits nothing; while with Option 2, UE can transmit HARQ-ACK on PUCCH. If the UE misses the UL grant, then the UE just transmit HARQ-ACK on PUCCH.
For gNB's reception, Option 2 has fewer hypothesis and also have higher system performance due to reported HARQ feedback and due to avoid unnessary PDSCH retransmissions.



Issue 5: Whether another UL transmission can be scheduled in the cancelled symbols that do not overlap with the resource indicated by UL CI
In case of inter-UE prioritization, when a UE is scheduled with a transmission on a resource that is overlapping with URLLC transmission, the UE cancels the scheduled transmission on the overlapped resource according to the indication by UL CI, together with the non-overlapping parts afterwards due to “cancellation without resuming”. Can the UE expect another UL transmission to be scheduled on the non-overlapping cancelled resource? Note that similar issue has been discussed in the intra-UE prioritization with following agreement:
Agreement:
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols
Following the same principle as intra-UE prioritization, the following is proposed [2][5][9][15]
· Please share your view about the following proposal
[bookmark: _Ref32513915]Proposal: In case of UL inter-UE prioritization, when a UL transmission from a UE is cancelled by UL CI, the UE is not expected to be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.
· Based on companies inputs, most companies seems fine with the proposal at least when the cancelled transmission is a scheduled transmission and when the intra-UE priority indicator is not configured. So suggest to agree on the following updated proposal.
· Updated proposal:
· At least when the intra-UE priority indicator is not configured and a scheduled UL transmission from a UE is cancelled by UL CI, the UE is not expected to be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.
	Company
	View

	Sony
	Agree with the proposal.

	Qualcomm
	We support the proposal in principle. However, we’d like to clarify that, this issue may be related to Issue 3-1 discussed in this email thread. More specifically, we’d like to propose the following modified proposal:
1. If ULCI applies to both high and low priority UL transmissions, the UE is not expected to be scheduled to transmit PUSCH/PUCCH/SRS in the cancelled symbols
1. If ULCI applies only to low priority UL transmissions, the UE is not expected to be scheduled to transmit low-priority PUSCH/PUCCH/SRS in the cancelled symbols.

	ZTE
	Agree. 
The UE is not expected to be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI. 
In additional, the UE could generate a new TB and transmit it in the remaining resource without scheduling. The preempted eMBB UE can generate a new TB and transmit it in the remaining resource without introducing a new UL grant. Then, performance loss of the preempted eMBB UE will be reduced to some extent. Signaling overhead of UL grant can be saved comparing with scheduling the remaining resource to other UE. 

	Nokia, NSB
	We are a bit wondering if the gNB would always know that a cancelation has been happing or not – please note that this is related to CG PUSCH vs. DG PUSCH. So maybe some case by case consideration is needed here and may be also dependent on the final decision on issue 3-2. 
· For CG PUSCH canceled by UL CI, the gNB may actually not know when issuing a DG PUSCH that the UE had data to transmit on the CG PUSCH which is canceled. But from specification point of view, overlapping CG PUSCH & DG PUSCH are supported. So how in this case would it be possible for the gNB (when issuing the new DG) that CG PUSCH was supposed to be transmitted on the resources after the canceled symbols?
· Issue 3-2 (intra- vs. inter-UE prioritization/cancelation order) comes into play here as well, as for Option 2 and Option 3 clearly no such restriction should apply. 

	HW/HiSi
	Agree with the proposal

	vivo
	Agree with the intention of the proposal and also agree with the valid point made by Nokia. So maybe we could update the proposal at least to cover the DG-PUSCH and SRS case?
Proposal:
In case of UL inter-UE prioritization, when a UL transmission from a UE is cancelled by UL CI, the UE is not expected to be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.
•        FFS when the cancelled UL transmission is a CG-PUSCH

	Panasonic
	Agree in principle and agree with Qualcomm’s clarification.

	OPPO
	Agree with the proposal.

	Samsung
	Agree with the proposal.

	InterDigital
	Agree with proposal with modification from Qualcomm. This modification would also mitigate the concern about uncertainty from CG PUSCH since a subsequent high-priority DG PUSCH would anyway be allowed.

	CATT
	We agree Nokia’s analyses on CG PUSCH. However, even for DG PUSCH, we don’t see any technical reason to prohibit another transmission in the cancelled symbols that do not overlap with the resource indicated by UL CI. It is totally a new scheduling TB which depends on gNB. We disagree with the proposal.

	LG
	Agree with the proposal

	Intel
	No need for this restriction. 
Although UE may not resume transmission that was cancelled, allowing another transmission to be made in the cancelled symbols may help improve throughput and provide network with more flexibility for scheduling. The situation is slightly different compared to intra-UE case, wherein the UE is typically replacing at least a part of the low priority transmission with a high priority transmission. We don’t see an issue with UE complexity as long as respective cancelation and scheduling timelines are maintained. 
Note that this should however not imply that the UE is expected to deprioritize any earlier-dropped transmission on the non-overlapping resources due to the cancelation of a particular PUSCH or SRS via UL CI; only dynamically triggered transmissions may be scheduled in such resources. 

	Ericsson
	Agree with the proposal

	Apple
	Agree with proposal

	ETRI
	We agree with Nokia's comment in UL skipping in case of CG PUSCH, and we think that more discussions are needed.



Previous agreements
RAN1#96bis
Working assumption:
· PDCCH is used for UL cancelation indication 
· The Working assumption can be revisited if the DCI for cancelation indication only carry very small number of information bits, e.g. 1 bit. 
Agreements:
· Upon detecting an UL cancelation indication, at least stop without resuming is supported
· FFS whether and how to support stop with resume 
Agreements:
· Further discuss which UL transmissions that can potentially be cancelled by the UL cancelation indication, including
· Dynamic scheduled UL transmissions, including PUSCH, PUCCH, SRS
· Semi-persistent UL transmissions, including PUSCH, PUCCH, SRS
· Periodic UL transmissions, including configured grant PUSCH, PUCCH, SRS
· PRACH
Agreements:
· Further discuss, aiming for down-selection, the group common DCI and UE-specific DCI for UL cancelation indication 
· For group common DCI (different from Rel-15 SFI)
· UE is configured to monitor a group common DCI which indicates the time/frequency region on which the UL cancellation indication applies
· For UE specific-DCI
· When applicable, UE is configured to monitor a second UL grant for the same TB as an earlier PUSCH indicating UL cancellation before the end of the earlier PUSCH transmission. In this case, the UE follows the UL cancellation indication.   
Conclusion:
· Further discuss the following power control enhancements
· Increased TPC range
· FFS details, e.g. supported value range, number of TPC bits, accumulated and/or absolute TPC, configurability of the TPC tables, applicability to SRS/PUCCH. 
· Indication of open-loop parameter sets based on scheduling DCI without using SRI 
· Indication of open-loop parameter sets based on GC-PDCCH

RAN1#97
Agreements:
· Support at least group common DCI for cancelation indication
· FFS whether or not to additionally support UE-specific DCI for cancelation indication
Conclusion:
To down-select from the following options for enhanced power control
· Option 1: Indication of open-loop parameter sets by DCI 
· For DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI without using SRI is applied to the scheduled transmission
· FFS At least for single active CG-PUSCH, an open-loop parameter set is indicated to the UE by a UE-specific field in group common DCI
· FFS for the case of multiple active CG-PUSCH
· FFS For a UE, the open-loop parameter sets for DG-PUSCH and CG-PUSCH may be same or different
· Option 2: Indication of TPC with increased range by DCI
· For DG-PUSCH, a TPC with increased range is indicated to the UE by the TPC field in scheduling DCI
· FFS At least for single active CG-PUSCH (and potentially also for DG-PUSCH), a TPC with increased range is indicated to the UE by a UE-specific TPC field in group common DCI
·  FFS for the case of multiple active CG-PUSCH
· At least for DG-PUSCH, for a UE, the number of TPC entries (4 or 8) and power adjustment value for each entry is higher layer configured 
· FFS For a UE, the TPC configuration for DG-PUSCH and CG-PUSCH may be same or different 
· Option 3: 
· For DG-PUSCH, use either the solution from option 1 or option 2 for DG-PUSCH as above
· To down-select from option 1 and 2
· FFS At least for single active CG-PUSCH, UE derives the transmissions power based on the time/frequency resource indicated by a group common DCI
· If a CG-PUSCH transmission overlaps with the indicated time/frequency resource, UE use one open-loop parameter set with higher power for the transmission
· If a CG-PUSCH transmission does NOT overlap with the indicated time/frequency resource, UE use another open-loop parameter set with lower power for the transmission
· FFS for the case of multiple active CG-PUSCH
· Note: some companies have concern that this was not captured in the TR as one potential solutions
RAN1#98
Agreements:
· Reuse the existing methods for search space configuration to support UL CI monitoring
· FFS possible restrictions
· Note: this means both symbol level and slot level monitoring periodicities are possible from specification perspective
Agreements:
· The UE DCI size budget is not increased by UL CI monitoring
· Further discuss methods to reduce the UE monitoring for UL CI, e.g. 
· The number of aggregation levels and/or candidates for the UL CI monitoring should be limited
· Conditions for eMBB UE UL CI monitoring:
· For UL transmission with associated PDCCH, 
· Option 1: UE starts UL CI monitoring after the PDCCH is decoded
· Option 2: UE monitors UL CI at least at the latest monitoring occasion ending no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time.
· For UL transmission without associated PDCCH, UE monitors UL CI at least at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and X is related to UL CI processing time. 
· Other conditions?
· Others?
· FFS the enhancement of UE capability (number of non-overlapping CCE and/or blind decodes) for UL CI monitoring
Agreements:
· Upon detecting an UL cancelation indication, for the transmission of UL signal/channels, “stop with resuming” is not supported
· Except:
· SRS can still be transmitted on the non-cancelled symbols (conditioned on if SRS can be pre-empted)
· FFS for the PUSCH repetition (Rel-15 & Rel-16) case
· FFS for the PUCCH repetition case (conditioned on if PUCCH can be pre-empted)
· FFS whether another PUSCH can be scheduled in non-pre-empted resource
· FFS impact (e.g. phase continuity issue) to a different carrier due to UL cancelation
R1-1909774
Agreements:
· The following UL channel/signals can be cancelled by UL cancelation indication
· PUSCH (including DG-, CG- and SP-)
· FFS for SRS
· FFS for PUCCH 
· Option 1: PUCCH (all types) can be cancelled
· Option 2: Some PUCCH can be cancelled, e.g. PUCCH carrying CSI
· Option 3: PUCCH cannot be cancelled
· FFS for PRACH (preamble and/or MSG 3 PUSCH) 
Agreements:
· The UE processing time requirement for UL cancelation indication based on N2 defined in Rel-15 UE cap#2 is supported
· FFS whether the processing time requirement for UL cancelation indication larger than N2 as defined in Rel-15 UE cap#2 can also be supported as an UE capability
· FFS whether the processing time requirement for UL cancelation indication shorter than N2 as defined in Rel-15 UE cap#2 as can also be supported an UE capability 
Agreements:
· For a DG-PUSCH, an open-loop parameter set indicated to the UE by scheduling DCI using a separate field than SRI is supported. 
· FFS number of bits for the indication
RAN1#98bis
Agreements:
· Regarding UL CI monitoring, support the following:
· A new RNTI (e.g. CI-RNTI) is used for UL CI
· FFS: Monitoring periodicity larger than [5] slot is not supported for UL CI
· The aggregation level(s) and the number of PDCCH candidates configured by RRC 
· FFS possible restrictions, e.g., the ones associated with SFI
· The DCI payload size for UL CI  is configured by RRC
· FFS possible values

Agreements:
· SRS can be cancelled by UL CI
· PUCCH cannot be cancelled by UL CI
· RACH related UL transmissions cannot be cancelled by UL CI, including MSG 1/3 in case of 4-step RACH, MSG A in case of 2-step RACH.
Agreements:
· Cross-carrier UL cancelation indication is supported using the same way as Rel-15 SFI/DL PI
· The indication field position in DCI for each cross-carrier indicated serving cell is configured by RRC
Agreements:
· Different UE processing time capability for UL CI (i.e. shorter or longer than T_proc2 for cap#2 UE) is not considered in Rel-16
· d2,1=0 also when DMRS and UL-SCH (for the PUSCH to be cancelled) are multiplexed in the 1st symbol
Agreements:
· In case of PUSCH repetitions, UL CI is applied to each repetition individually (actual repetition in case of Rel-16 PUSCH repetition) that overlaps with the resource (in time and frequency) indicated by UL CI.
Agreements:
0. The reference time region where a detected UL CI is applicable is determined by the following:
0. The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is at least equal to the minimum processing time for UL cancelation
0. FFS X can be configured to be larger than the minimum processing time for UL cancelation
0. The duration of the reference time region is configured by RRC
0. FFS Possible values (e.g. 2OS, 4OS, 7OS, 14OS, 28OS?)
0. FFS DL symbols are excluded from the reference time region
Agreements:
0. The reference frequency region where a detected UL CI is applicable is configured by RRC
Agreements:
Support the following for UL CI
0. Each UL cancelation indicator per serving cell has a RRC configurable field size of  X bits 
0. One value of X is 14
0. FFS other values (e.g. X can be N (N>0) times of 7)
0. The time domain granularity for the reference time region is configured by RRC
0. FFS the possible values  (e.g. the time region can be divided into [1],[2],[4],[7],[14],…portions)
0. FFS valid configurations according to the duration of the time reference region
0. The frequency domain granularity is determined based on the configured time domain granularity and the configured bit field size of each indicator
0. The time and frequency resource for cancellation is jointly indicated by a 2D-bitmap (i.e. similar as DL PI) over the time and frequency partitions within the reference region
0. FFS dynamic 2D-bitmap
Agreements:
· For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
· Introduce one new RRC parameter that contains one additional P0-PUSCH-Set per SRI
· The one bit indication is present in the UL grant when the above new RRC parameter is configured 
· If present, the one bit in the DCI is used to switch between the P0 value from the existing P0-PUSCH-AlphaSet and the P0 value from the newly configured P0-PUSCH-Set

Conclusion:
No enhancement for CG-PUSCH power control in Rel-16 for inter-UE multiplexing
RAN1#99
Agreements:
· There is no enhancement to PDCCH monitoring capability (number of BD and non-overlapping CCEs) specifically for UL CI monitoring purpose
Agreements:
· The maximum monitoring periodicity for UL CI is [5] slots 
Agreements:
· Up to X BDs can be configured for UL CI
· FFS per UL CI monitoring occasion or per span
· The value of X is to be concluded during this week
· Note: UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs
Agreements:
· The maximum size for dci-PayloadSize-forCI is 126
Agreements:
· Possible values for RRC parameter timedurationforCI can be:
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion 
· At least the same as the configured UL CI monitoring periodicity
· FFS whether or not to additionally support multiple of UL CI monitoring periodicity
· Otherwise (i.e., >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity)
· {2, 4, 7, [14]} OS, which SCS is used when determine the time duration
· SCS for the DL BWP carrying UL CI
· FFS The UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot
Agreements:
· Possible values (16 values) for RRC parameter CI-PayloadSize are 
· {[1],2,4,[5],7,8,[10],14,16,[20],[25],28,32,[35],56,112}
· timeGranularityforCI is defined as number of partitions within the time region, and possible values are
· {1,2,4,7,14,28}
· The configured value of CI-PayloadSize shall be a multiple integer of the configured value of timeGranularityforCI
Agreements:
· The frequency region for UL CI is derived by the following
· A RIV indication configured by RRC within value range of (0..37949) (i.e. the same way as IE “locationAndBandwidth” for BWP configuration ), the configuration is per serving cell specific
· The reference point is derived based on the RRC parameter offsetToCarrier (existing parameter, same way as BWP configuration)
· A reference SCS (no RRC configuration) for a serving cell (to handle the case where a UE is configured with multiple BWPs using different SCSs on the serving cell), 
· Use the SCS for the DL BWP carrying UL CI as the reference SCS
Agreements:
· Support per serving cell configuration for the following parameters
· CI-PayloadSize
· timedurationforCI
· timeGranularityforCI
· frequencyRegionforCI
Agreements:
· If a serving cell is configured with SUL, each UL carrier (SUL and non-SUL) can be configured with different positionInDCI.
Agreements:
· The DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded from the reference time region for UL CI
· The partition of reference time region is done after excluding the DL symbols
· The symbols used for SSB are also excluded
Agreements:
· Clarification of 2D-bitmap
· 2D-bitmap is to use X bits for bitmap indication over a time/frequency region with M partitions in time and N partitions in frequency, and X=M x N
Agreements:
Regarding “FFS whether or not to additionally support multiple of UL CI monitoring periodicity”
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, no additionally support that the time duration to be multiple of UL CI monitoring periodicity
Agreement
To determine the P0 value in case SRI is not configured in the DCI
· Option 1A: The open-loop power control parameter set indication field in the DCI can be configurable to be 1 or 2bits
· P0-PUSCH-Set can provide up to two P0 values
· UE uses the P0 values according to open loop power control indication field in DCI 
· UE use P0 from P0-PUSCH-AlphaSet when
· open-loop power control parameter set indication field is 1bit and “0” is indicated, or
· open-loop power control parameter set indication field is 2bits and “00” is indicated
· Open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2
· If open-loop power control parameter set indication field is not present for a DCI format, use P0 from P0-PUSCH-AlphaSet
· A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2
TR 38.824
	[bookmark: _Toc2586360]7.2	Potential enhancements 
In the following sub-sections, potential enhancements for UL inter UE Tx prioritization/multiplexing are presented. It is recommended to specify both UL cancelation scheme and enhanced UL power control scheme in the work item phase. 
[bookmark: _Toc2586361]7.2.1	UE UL cancelation mechanisms 
[bookmark: OLE_LINK31]UE UL cancelation mechanisms are considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing and are studied from several aspects, including the potential mechanisms (e.g. UE UL cancelation/pausing indication, UL continuation indication, UL re-scheduling indication), physical channel/signal used for the UL cancelation indication, UE processing timeline for the UL cancelation indication, UE monitoring behaviours for the UL cancelation indication, UE PDCCH monitoring capability if the UL cancelation indication is by PDCCH, methods to ensure the reliability of the indication for UE UL cancelation.  
Either PDCCH or sequence can be considered as potential options for the UL cancelation indication. If PDCCH is used, either group common DCI or UE-specific DCI can be considered as potential options. If sequence is used, either group common sequence or UE-specific sequence can be considered. 
The monitoring periodicity for the UL cancelation indication should be configurable by the gNB and UE supporting UL cancelation indication should be able to support more than one monitoring occasions for the UL cancelation indication in a slot. If PDCCH is used, whether the UE PDCCH monitoring capability (number of CCEs/BDs per slot) should be increased is to be further investigated. 
The UE processing time for UL cancelation indication should be equal or shorter than N2 defined in Rel-15 UE capability#2. 
Upon detecting an UL cancelation indication, UE cancels the corresponding UL transmission. The corresponding UL transmission may include an on-going UL transmission, or an UL transmission that has not been started. After cancelation, the UE may resume the transmission afterwards as one option, or may not resume the transmission afterwards as another option.
[bookmark: _Toc2586362]7.2.2	Enhanced UL power control 
Enhanced UL power control is considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing and the study mainly focuses on enhanced dynamic power boost for URLLC UE, including dynamic change of power control parameters (e.g. P0 and alpha without SRI configured) and enhanced TPC (e.g. increased TPC range and finer granularity). The need of URLLC UE power change during one transmission instance is not envisioned. It is assumed that there is no change of eMBB UE power control scheme in this study item. 
Enhanced dynamic power boost for URLLC UE are studied from several aspects, including feasibility of boosting UE power in power limited or interference limited scenarios, physical channel/signal used for the signalling, UE processing timeline for the signalling, UE monitoring behaviours for the signalling, UE PDCCH monitoring capability if the signalling is by PDCCH and methods to ensure the reliability of the signalling.
It is concluded that the potential enhanced UL power control may include UE determining the power control parameter set (e.g. P0, alpha) based on scheduling DCI indication without using SRI, or based on group-common DCI indication. Increased TPC range compared to Rel-15 may also be considered. Power boosting is not applicable to power limited UEs.
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20s 30s 4os 50s 60s 7os 90s 100s | 1los | 120s | 130s | l4os
DL: UEZ, TA=1 Short | Short | Short | Short | Short [ Short Short | Short | Short | Short | Short | Short
ce | cp [ cp | cp | cp | cp ce | cplce | cp | cplcp
Tra Dro e

CP CP CP CP CP CP CcP CcP

20s 30s 4os 50s 60s 7os 90s 100s | 1los | 12o0s | 130s | l4os
u I—: u E2: TA= 1 Short | Short | Short | Short | Short | Short Short | Short | Short | Short | Short | Short
CcP CcP CcP CcP




image2.emf
Interpretation#1 mis-aligned RUR start, but all symbols in the RUR can be cancelled. 

UE#1 DL timing and CI 9(CI) 10 11 12

13

0 1 2(CI) 3 4 5

6

7 8 9 10 11 12 13

UE#1 UL timing and RUR (TA=0) 0 1 2 3 4 5 6 7 8 9 10 11 12 13

UE#2 UL timing and RUR (TA=1OS) 0 1 2 3 4 5 6 7 8 9 10 11 12 13

UR#2 DL timing 8 9(CI) 10 11 12 13 0 1 2(CI) 3 4 5 6 7 8 9 10 11 12

Interpretation#2 aligned RUR start, but NOT all symbols in the RUR can be cancelled.

UE#1 DL timing and CI  9(CI) 10 11 12

13

0 1 2(CI) 3 4 5

6

7 8 9 10 11 12 13

UE#1 UL timing and RUR (TA=0) 0 1 2 3 4 5 6 7 8 9 10 11 12 13

UE#2 UL timing and RUR (TA=1OS) 0 1 2 3 4 5 6 7 8 9 10 11 12 13

UR#2 DL timing and CI 8 9(CI) 10 11 12 13 0 1 2(CI) 3 4 5 6 7 8 9 10 11 12
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