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[bookmark: _Ref129681832]The email discussion is to discuss the remaining issues on DCI format design.  
[101-e-NR-L1enh-URLLC-PDCCH enhancements-01] Remaining issues on DCI format design and proposed conclusion#1 by 5/29 and corresponding TP (if any) by 6/5 – Chengyan (Huawei) including
· Issue A-1: Further extension of DCI size alignment due to the introduction of DCI format 0_2/1_2 
· Issue A-3: Determination of DCI field sizes for the case of two HARQ-ACK codebooks 
· Issue A-5: Completion of DMRS and PTRS reception procedure for PDSCH scheduled by DCI formats 1_2 
· Issue A-13 (from UCI): Type2 HARQ-ACK codebook construction related to DAI bit width 
· Issue A-4: Whether to change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2 
· Issue A-12: Correction on bandwidth part operation
· Proposed conclusion #1:
· Leave it to gNB implementation to configure the starting position and hopping offset for PUSCH scheduled by DCI format 0_2 with resource allocation type 1 in the granularity of RBG.
This document summarizes the above issue and provide some initial proposals for discussion. Companies are encouraged to provide the first round views by 5/26, then we can adjust the proposals and prepare the TPs for the next step discussions.   
Proposed conclusion #1 
During the preparation phase, the following conclusion was proposed corresponding to issue A-10: 
Proposed conclusion #1:
Leave it to gNB implementation to configure the starting position and hopping offset for PUSCH scheduled by DCI format 0_2 with resource allocation type 1 in the granularity of RBG.

Please comment if you have strong concern on the above proposed conclusion #1.     
	Company
	View

	Feature lead
	During the preparation phase, no any strong concern was raised on the proposed conclusion.

	HW/HiSi
	In case that this is concluded, we should at least make a note to further check whether a spec update in 38.214 is needed to translate RBG granularity into the PRB granularity of the start and offset values. 

	Qualcomm
	We do not think that this conclusion is needed, and also don’t see why we need to restrict the FH offset to be RBG granularity.
The main concern in R1-2003525 is for case (b) in the figure below. However, it’s not necessary that gNB always multiplex UEs that are scheduled using DCI format 0_2 with same RBG granularity in the same slot. The case (b) below is fine if other UEs are scheduled using DCI format 0_1 or DCI format 0_2 with smaller RBG size. 
Moreover, if gNB wants, it can configure FH offset as in case (c). But if we restrict all configurations to be compatible with case (c), then this may limit the flexibility of gNB scheduling (e.g., multiplex rel-15 and rel-16 UEs). 
[bookmark: _Ref37326760][image: ]
Figure 1 - Frequency resource before and after FH




Summary of the status for proposed conclusion #1 
· Has concern: Qualcomm
· Reason: Limit the flexibility of gNB scheduling 

· Feature lead recommendation: Take the proposed conclusion #1. Firstly, for PUSCH scheduled by DCI format 0_2 with resource allocation type 1, we already agreed to indicate the resource allocation in the granularity of RBG to align with the common PRB grid, in order to provide better multiplexing with resource allocation type 0. If the starting position and hopping offset is not in the granularity of RBG, the benefit may not be achieved. Secondly, with the conclusion, it is easier for gNB to know that to achieve the benefit then gNB should configure the starting position and hopping offset in the granularity of the RBG. Finally, since it is leave to gNB implementation, gNB still has the flexibility not to configure it in this way if gNB feels more beneficial to do other way, that is there is no limitation on the flexibility at gNB side. 
DCI format scheduling Rel-16 URLLC 
This section summarize the issues on to be discussed on DCI format design. 
Issue A-1: Further extension of DCI size alignment due to the introduction of DCI format 0_2/1_2
In the current TS 38.212, DCI size alignment is extended due to the introduction of DCI format 0_2/1_2 with a few places in bracket due to lack of explicit agreements. WILUS (R1-2002634) provides a very nice table to summarize the DCI format sizes after each step as below:
Table 1. DCI format size after each step (TS38.212 v16.1.0)
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The remaining issue is how to distinguish the following cases.
Case 1: Fallback DCI format (0_0, 1_0) and new DCI format (0_2, 1_2)
Case 2: Non-fallback DCI format (0_1, 1_1) and new DCI format (0_2, 1_2)
[bookmark: OLE_LINK2]The issue of DCI size alignment (i.e. appending zero padding bit(s) when necessary, or if gNB should guarantee the size to be different) has been discussed in the RAN1#100-e email discussion thread [100e-NR-L1enh_URLLC_PDCCH-01]. Unfortunately, consensus was not achieved. 
Based on the inputs from the contributions, company positions are summarized as below: 
· Option 1: 
· One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS.

· Support (11 companies): FUTUREWEI, WILUS, Ericsson, ZTE, Huawei/HiSilicon, Vivo, NTT DOCOMO, CATT, Spreadtrum, Panasonic, OPPO 

· Reason 
· Same principle in Rel-15 when both DCI formats 0_0/1_0 and DCI formats 0_1/1_1 are configured to be monitored in USS
· Cons from option 2 and option 3
· Restrictions on configured functionality: it is not guaranteed that there will be many fields which can be easily adjusted without impacting desired functionality
· e.g., if a large number of processes are configured to differentiate the DCI size, then the UE will not know that only a few processes that could possibly be used, thus potentially degrading performance. The performance difference will increase if the gNB had desired to configure FBRM along with the reduced processes, assuming that the extra memory could be used to improve performance of that ultra-reliable application.

· Option 2: 
· A UE is not expected to monitor a first decoding candidate with DCI format 0_0/1_0  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_0/1_0 and 0_2/1_2 have the same size.  
· A UE is not expected to monitor a first decoding candidate with DCI format 0_1/1_1  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_1/1_1 and 0_2/1_2 have the same size.  

· Support (8 companies): Intel, Qualcomm, Huawei/HiSilicon, MTK, LG, Apple, Nokia (2nd), Panasonic (2nd) 

· [bookmark: OLE_LINK39][bookmark: OLE_LINK12]Reasons
· It would be feasible to have different DCI sizes by gNB configuration  

· Option 3: Supporting zero padding in case the DCI size budget is not exceeded (i.e. in steps 2A, 2B) and not supporting zero padding in case the DCI size budget is exceeded (i.e. in steps 4X), i.e.
· For step 2A, one zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS, i.e. remove the brackets in step 2A of the DCI size alignment of Sec. 7.3.1.0 of TS 38.213. 
· For step 2B, one zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same or a different USS when having the same size after step 2A, i.e. support the intention of step 2B as outlined in the RAN1#100-e FL summary in R1-2001404 with a slight change to include the same or different search space. 
· For steps 4X, do not support zero padding to distinguish the DCI sizes as in case of Rel-15, i.e. no changes to steps 4A to 4C are seen as needed. 

· Support: Nokia, ZTE (fine), Huawei/HiSilicon (compromise)

· Option 4 There is no need to specify any mechanism to distinguish DCI formats 0_2/1_2 and DCI formats 0_0/1_0.
· Support: Samsung 

· Reasons
· It would be feasible to have different DCI sizes by gNB configuration 
Feature lead view: We had intensive discussion in RAN1#100-e meeting, and unfortunately we was not able to achieve agreement due to objections to both option 1 and option 2. From feature lead perspective, I do agree with some companies that this should not be considered as an objectionable issue. In addition, we did have tried different ways to progress the discussion but in the end stuck still. At this stage, I don’t have a good recommendation but go with the majority view, i.e. option 1. 
Proposal 3-1: 
· One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS

Please comment if you have strong concern on the above proposal 3-1. Please also share if you think option 3 from Nokia can be a potential compromise solution if you don’t accept the above proposal 3-1 or if you support the proposal but will object option 2.   
	Company
	View

	CATT
	We support the proposal. As summarized by FL, the padding operation is already applied to the case when DCI format 0-1/1-1 has same size as that of DCI format 0-0/1-0 in the current specification and the configured functionality should be guaranteed.

	Nokia, NSB
	In principle we support the zero-padding, but would like to note here two things: 
1. The zero-padding in Rel-15 is not supported in case the DCI size budget is exceeded (i.e. in step 4)
2. Having the zero padding also for this case, will create a quite complicated structure, as you will need to add and potentially remove the zero padding again when checking the number of applicable DCI sizes in each of the steps 4. Therefore, we don’t think we should do this at least in step 4, as this will become very easily very complicated. 
So in short, having the zero padding unconditionally (in both steps 2 & 4) should not be supported. We prefer either to do this only in step 2 (Option 3) – or then not do it at all (Option 2/4). 

	Panasonic
	When BWP is switched or some parameter is changed, reconfiguration of other parameter is also necessary for size alignment. Therefore, our first preference is option 1 (proposal 3-1). However, if there is no consensus of option 1, we can accept option 2, “A UE is not expected to monitor …” should be specified in spec clearly in order to understand spec correctly.

	Samsung
	Object to the proposal. No specification change is needed (or at most a “UE does not expect” if a network misconfiguration is to be captured for this case). 
The reasons are (a) increased specification and UE complexity and (b) worse outcome (useless padding) than the network avoiding a same DCI size when configuring the (practically fully configurable) fields of DCI format 0_2/1_2.

	WILUS
	Support the proposal. When considering up to 4 DL BWPs and 4 UL BWPs, it may be complicate for gNB to ensure 3+1 DCI budget for every BWP pairs. Even if it is possible, gNB may configure unnecessary bit(s) to make different DCI size but UE does not know which bit(s) are useless. However, option 1 gives a way to ensure DCI size budget and also UE can use the zero-padding bit(s) as virtual CRC.

	ZTE
	Support the proposal, and also fine with Option 3.

	vivo
	We support the proposal 3-1.

	HW/HiSi
	We support the proposal. This discussion should come to an end now and it seems majority view is the only way out.
However, we would also be fine with the Nokia proposal as a compromise.

	Qualcomm
	We object to the proposal, and we support Option 2.  In our view, gNB has full flexibility to configure a different DCI size for format 0_2/1_2 from other DCI  formats. Zero-padding based solution increases both the UE implementation and the specification complexity.
We do not see a strong benefit for the gNB to go with Option 1 either: it is more complicated for the gNB to go through the lengthy alignment procedure summarized in Table 1 than to configure 1 more bit in DCI 0_2/1_2 (e.g., using finer granularity for RV/MCS/TDRA/FDRA etc.)

	Ericsson
	We support the proposal. This is a simple solution with minimal standardization and implementation impact and is based on the already established principle in Rel-15 for the case where UE is configured with both DCI formats 0_0/1_0 and DCI formats 0_1/1_1 having the same size in USS. 

	Apple
	We support Option 2



Summary of the status for issue A-1  
Company position on proposal 3-1 is summarized as below, and some additional support for other options are added above also. 
· Support: CATT, Panasonic, WILUS, ZTE, Vivo, Huawei/HiSilicon, Ericsson 
· Object: Samsung, Qualcomm

· Feature lead recommendation: The situation seems same as in RAN1#100-e, we will need some help from Chairman on the conference call.  

In addition, the following two questions were raised due to the discussion of DCI format alignment. Companies are encouraged to share your views. 
Question A-1-1: Whether to use FBRM on the downlink with configurable size for HARQ process number field to improve the reliability of URLLC 
As a UE may implement its soft buffer management according to the maximum number of HARQ processes, when a smaller number of HARQ processes are configured, it can be expected that the average memory per process can increase. However, if a large number of processes are configured to differentiate the DCI size, then the UE will not know that only a few processes that could possibly be used, thus potentially degrading performance. 
[bookmark: OLE_LINK42]As discussed in R1-2003722, with the configurable size number of HARQ channels, the performance will increase if the gNB uses FBRM instead of LBRM along with the reduced processes, with the UE using the extra memory for FBRM to improve performance of that ultra-reliable application. In Rel-15 the number of HARQ processes is not configurable, and LBRM is always used on the downlink. In Rel-16 LBRM or FBRM may not have been discussed. When the number of bits is smaller than the maximum, FBRM should be possible. Therefore, R1-2003722 proposes that FBRM is used on the downlink to improve the reliability of URLLC.
Feature lead view: More inputs are needed on this aspect before being able to make any proposal or conclusion. 
Companies are encouraged to provide your views on whether to use FBRM on the downlink with configurable size for HARQ process number field.         
	Company
	View

	CATT
	A UE has to monitor fallback DCI formats which contain 4 bits HPN indicating 16 HARQ processes.  If FBRM is applied, it seems a UE has to support LBRM and FBRM simultaneously depending on which DCI format is received.  Furthermore, the TBS of URLLC traffic is typically small, LBRM may not be a limiting factor for URLLC.
All in all, we don’t think it’s relevant to the PDCCH discussion here.

	Nokia, NSB
	As CATT pointed out, there may be other DCI formats using all up to 16 HARQ processes. Moreover, this is a unnecessary optimization from our perspective, as the difference in performance will only happen for very high coderates (not typical for URLLC). So we do not see a need for this. 

	FUTUREWEI
	LBRM or FBRM for the DL may not have been discussed yet for URLLC in rel-16. The mother code rate is effectively limited to 2/3 rather than 1/3 (BG1) or 1/5 (BG2). Performance loss will be more apparent for smaller packet sizes and lower (more reliable) target codes than 2/3, which as CATT/Nokia point out are more typical for URLLC. Using FBRM should be more important for URLLC as every part of a dB is important.
If people are fine to always use FBRM, or always want to use LBRM, then can conclude that and should not impact the alignment discussion. If people are ok to use FBRM but only for a small configured number of processes (as there may be enough memory to go around) then there is some relation to alignment as it is an example of where you may want to pad (and use say 4 HARQ and FBRM) rather than configure say 8 processes, use half of them, but then have to use LBRM.

	Samsung
	The proposal is neither relevant nor does it provide any necessary or beneficial correction.

	Spreadtrum
	We share the similar view as CATT. High code rate is not a typical use case for URLLC.

	DOCOMO
	Share the similar view as CATT. We think it is an optimization and not necessary at this stage.

	vivo
	Share the similar view as CATT. It is an optimization and not necessary to consider.

	Intel
	Updates in green and red:
Similar views as CATT and Nokia. The benefits may not be realizable in practice with other DCI formats, and more importantly, use cases with small TBS values being typical for URLLC (i.e., TBS ≤ 3*TBS_max/210, i.e., TBS ≤ 0.3*TBSLBRM using NR terminology) imply negligible performance differences between LBRM and FBRM.

	Qualcomm
	We have similar view as CATT and others above. UE has to support other DCI formats with 16 HARQ processes on the same cell. So we don’t think the proposal is necessary.

	Ericsson
	While we are sympathetic towards the spirit of the proposal, we see difficulty to discuss an incomplete proposal at this stage. 
· If following UL configuration (i.e., using a RRC parameter to switch between FBRM and LBRM), a new RRC parameter is needed. We don’t think the proposal passes the high bar for introducing new RRC parameter at this stage.
· Otherwise, the condition for applying FBRM behavior needs to be defined. The proposal above does not clearly describe such condition. Also we think it is difficult to sort out the condition at this stage.



Summary of the status for Question A-1-1  
Companies provide some views on question A-1-1 above. Some companies provide the view that FBRM is mainly beneficial for larger packet size, and smaller packet size is the typical case for URLLC. Some company provide the view that if FBRM is used for small HARQ process number field then the performance loss will be more apparent for smaller packet size if padding HARQ process field to a larger size due to ensure different DCI size for different DCI format. Therefore, it seem the more critical question is that we don’t have any conclusion yet on the usage of LBRM and FBRM for URLLC, e.g. always use LBRM, or always use FBRM, or can be flexible. As some company pointed out that we may not be able to get sufficient time to discuss this during the CR phase. From feature lead perspective, I may recommend not to touch this in Rel-16, unless there is any problem. If there is any problem without any conclusion here, happy to see the views also.  

Question A-1-2: Whether DCI size alignment is performed slot-by-slot basis or in a BWP across slots 
	Apple (R1-2004221)
In offline discussions with companies, it also appears that different companies have different understandings concerning the DCI size alignment procedure in Rel-15:
· Understanding 1: DCI size alignment is performed over all search spaces configured at a BWP and across all slots, then for a given DCI format at a given search space, the DCI size is the same across slots;
· Understanding 2: DCI size alignment is performed on a slot by slot basis  over search spaces present in each slot, then for a given DCI format at a given search space, the DCI size may vary across slots.

We have checked the discussion history on DCI size alignment in Rel-15:

At RAN1 NR Ad Hoc meeting in Jan. 2018, the following working assumptions were reached:

Agreements: For one carrier:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
· Payload size for formats 0-1 and 1-1 may differ

Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering

At RAN1 #92, the following were reached:
Agreement: Above working assumption is replaced by the following:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· FFS: how to meet the C-RNTI size and DCI size budget per slot
· align 0-1 and 1-1
· configure active BWP such that the DCI size is the same as of the initial BWP
· do not configure 0-1 and 1-1
· do not configure 0-0/1-0 in USS
· other are not precluded
· FFS: for format 0-0/1-0, how to interpret the frequency-domain field in a DCI with a size defined from a BWP with a different size than the BWP it is applied to

At RAN1 #92bis, the following were reached:

Agreement:
· Confirm the following working assumption:
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
Conclusion:
· It is understood that DCI sizes to monitor do not vary dynamically from slot-to-slot (other than impact due to BWP switching) but are based on RRC configuration, CSS vs. USS, and/or active BWP.

Agreements:
· To confirm the following working assumption with update
Working assumption:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP

From the discussion history, it can be seen while the early working assumptions might leave a room for different readings on how to ensure at most 4 DCI sizes are monitored by a UE per slot:
· DCI size alignment is per slot, the limit is checked and met on a slot by slot basis;
· DCI size alignment is per BWP, the limit is checked and met by examining all search spaces and across slots, and consequently there are at 4 DCI sizes per slot;

The conclusion from RAN1 #92bis indicates unambiguously that DCI size alignment is not performed on a slot-by-slot basis (otherwise DCI sizes to monitor can vary dynamically from slot to slot).  We conclude previous RAN1 decisions support the position that DCI size alignment is conducted for a BWP across slots rather than on a slot-by-slot basis. To facilitate discussion on DCI size alignment, we have

Proposal 4: Note it in the chairman’s notes that DCI size alignment is conducted for search spaces in a BWP across slots rather than on a slot-by-slot basis.  



Feature lead view: It would be good to clarify since it was observed that different companies may have different understanding. However, since it will have impact on Rel-15 also, it would be better to clarify it under Rel-15 maintenance first. However, if companies would like to share views here also, you can share it in the following table though we may not try to conclude here.           
	Company
	View

	CATT
	We share understanding#1, i.e. DCI size alignment is performed over all search spaces configured at a BWP and across all slots, then for a given DCI format at a given search space, the DCI size is the same across slots.

	Nokia, NSB
	Understanding #1, i.e. across all search spaces of a BWP across all slot

	Panasonic
	We support understanding 1 above as “DCI size alignment is performed over all search spaces configured at a BWP and across all slots, then for a given DCI format at a given search space, the DCI size is the same across slots”. Slot by Slot basis DCI size alignment is very complicated.

	Samsung
	In Rel-15, DCI size budget is determined according to the configured search space sets for the UE as described in TS 38.213 – there is no slot-by-slot dependence (other than for BWP switching or when some RRC configurations become invalid based on specifications). 
There is no additional aspect to consider in Rel-16.

	Spreadtrum
	Understanding #1 for Rel-15.

	WILUS
	Understanding #1

	Sharp
	Understanding #1. Agree with Samsung. 
TS 38.213 cited below has already described that UE counts DCI format size per serving cell. Consequently, the UE would not count DCI size on a slot by slot and perform DCI size alignment on slot by slot.   
38.213 Section 10.1
A UE expects to monitor PDCCH candidates for up to 4 sizes of DCI formats that include up to 3 sizes of DCI formats with CRC scrambled by C-RNTI per serving cell. The UE counts a number of sizes for DCI formats per serving cell based on a number of configured PDCCH candidates in respective search space sets for the corresponding active DL BWP. 


	DOCOMO
	Share Understanding #1.

	ZTE
	Understanding #1

	vivo
	Understanding #1

	Intel
	Understanding #1.

	HW/HiSi
	Understanding #1. This is also simpler for the UE implementation

	Qualcomm
	Understanding #1.

	Ericsson
	Our understanding of Rel-15 behavior on DCI size alignment procedure is according to understanding #1.

	Apple
	Our understanding is Understanding #1.



Summary of the status for Question A-1-2  
· Understanding 1: DCI size alignment is performed over all search spaces configured at a BWP and across all slots, then for a given DCI format at a given search space, the DCI size is the same across slots;
· Support: CATT, Nokia, Panasonic, Samsung, Spreadtrum, WILUS, Sharp, DOCOMO, ZTE, Vivo, Intel, Huawei/HiSilicon, Qualcomm, Ericsson, Apple

· Understanding 2: DCI size alignment is performed on a slot by slot basis over search spaces present in each slot, then for a given DCI format at a given search space, the DCI size may vary across slots.
· Support: 
Based on the above views, it seems that understanding 1 is the common understanding. However, as I expressed above, since it will have impact on Rel-15 also, we will not try to make any conclusion here. Good to know the views from companies though. 

Issue A-3: Determination of DCI field sizes for the case of two HARQ-ACK codebooks (38.212, Section 7.3.1.2.2 and 7.3.1.2.3)
In the RAN1#99 meeting, the following agreement was made:
Working assumption:
When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Ericsson, Vivo and CATT propose to confirm the above working assumption. Some companies propose to confirm the above working assumptions with some updates as summarized as below:

Potential update #1: 
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2)When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

· Support: Nokia, Ericsson, MTK, NTT DOCOMO,CATT
· Reasons:
· Configuration of two HARQ-ACK codebooks does not necessarily mean that a particular DCI format can be used to schedule both HARQ-ACK priorities. 
· A more precise condition is to check whether the priority indicator field is present in the format, i.e. if more than one priority is scheduled by the respective DCI format as otherwise, the DCI format size may be unnecessarily large.
Feature lead view: When the agreements and TS 38.212 was made, it was not clear whether configuring priority indicator in DCI is the only way to enable one DCI format scheduling different priorities, e.g. some RRC configured way can be considered. Based on the discussion for the recent meetings, it seems the proposal is reasonable and the change can be update accordingly.  

Potential update #2: 
· When the UE is configured with two HARQ-ACK codebooks and for the case when any of DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)
· PRI

· Support: Vivo，Panasonic 
· Reasons:
· PUCCH resources are also separately configured for HARQ-ACK codebooks. 

· Not support: Spreadtrum
· Reasons:
· The bit width is explicitly configured by gNB, not relying on any other configuration. 
Feature lead view: PRI was actually discussed also when we made the agreement, the reason we didn’t include it is similar as what Spreadtrum gave here, since for PRI RRC will configure the number of bits for PRI directly, it seems not really necessary to have the alignment for different HARQ-ACK codebook, since gNB should be able to configure the same number of bits directly. 

Potential update #3: 
When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)
· PUCCH resource indicator

· Support: LG 
· Reasons:
· The CBG operation for PUSCH is nothing to do with two HARQ-ACK codebook constructions.
Feature lead view: For PRI, similar views as that for proposed update #2. For deleting uplink DCI format 0_1, it seems reasonable. Similar issue raised under issue A-6 also.   

Proposal 3-2: Confirm the working assumption below with updates: 
Working assumption:
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2)When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Please provide your views and the corresponding reasons on the above proposal 3-2. 
	Company
	View

	CATT
	We support the proposal.

	Nokia, NSB
	We support the proposal

	Panasonic
	The argument from Spreadtrum seems reasonable. We are OK not to include PRI and support the proposal.

	Samsung
	Revisit after other agreements, at least ones related to priority indication. 

	Spreadtrum
	We support the proposal

	Sharp
	Support the proposal.

	DOCOMO
	We support the proposal

	ZTE
	Support the proposal.

	vivo
	We are fine with the proposal.

	Intel
	Support the proposal.

	HW/HiSi
	Support the proposal

	Qualcomm
	We share the same view as Samsung; we suggest to revisit the issue after the ones related to priority indication with two DCI formats are settled.

	Ericsson
	We support the proposal.

	Apple
	We support the FL proposal

	
	· 



Note that the corresponding TPs will be discussed in the TP phase. 

Summary of the status for issue A-3 (i.e. proposal 3-2) 
· Support: CATT, Nokia, Panasonic, Spreadtrum, Sharp, DOCOMO, ZTE, Vivo, Intel, Huawei/HiSilicon, Ericsson, Apple 
· 2 companies (Samsung and Qualcomm) prefer to revisit after achieving the agreement under UCI 02. 
· Feature lead recommendation: Take proposal 3-2. It seems no matter what the outcome we would have under UCI 02, the conclusion here is still valid, since anyway we will have the case that a DCI format will be configured with the priority indicator field. 

Issue A-4: Whether to change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2?
	Ericsson R1-2003439
[bookmark: OLE_LINK4]For DCI format 1_2 scheduling PDSCH, if only one bit is signalled, the redundancy version to be applied is either 0 or 3. This is a reasonable choice for PDSCH since both RV 0 and 3 are self-decodable for high code rate, and error cases exist where the gNB cannot tell whether the UE received the first transmission and stored the corresponding soft values or not. This is not the case for PUSCH. If the UE does not transmit the PUSCH correctly due to a missed grant, it is possible for the gNB to detect this, e.g. by looking at the noise level estimate based on DMRS. In this case the gNB can schedule the retransmission using RV 0 (basically treating it as the first transmission), which gives better performance than using RV 3 for a first transmission. On the other hand, if the first PUSCH transmission is transmitted correctly, but not decoded at the gNB due to a noisy transmission, the gNB would like to schedule the retransmission using RV 2, and soft combine with the first transmission. This gives better performance than using RV 3, as can be seen in [3] where Figure 1 appears. For this case, LDPC base graph (BG) #1 is used for information block size of K=1056 bits, and two consecutive transmissions are soft combined before decoding. As can be observed from Figure 1, for medium to high code rates above 2/3 (=0.67), the difference between using RV 3 and RV 2 for the second transmission is more than 1.5 dB over an AWGN channel.
[image: ]
[bookmark: _Ref37346154]Figure 3 Required SNR for decoding after two transmissions for different RV orders for BG1. K is the TBS including CRC bits.

Dynamically scheduled PUSCH is a case where there is no ambiguity about whether transmission occurred, or which instance of a transmission occurred. Self-decodability is not important for an individual retransmission. Hence the gNB should be able to schedule for best performance, i.e. it should be able to signal RV 2.
[bookmark: _Toc32612974][bookmark: _Toc37452504][bookmark: _Toc40474971]For dynamically scheduled PUSCH, there is no ambiguity at the gNB whether the first transmission occurred or not, and RV should be chosen to maximize performance.
[bookmark: _Hlk37422487]The note above did not capture these aspects and thus cannot be used to conclude on the RV field for DCI format 0_2. 
For performance reasons and for alignment with NR-U agreement, we have the following proposal. The text proposal for TS 38.212 is also provided below.
[bookmark: _Toc40474651][bookmark: _Toc37422111][bookmark: _Toc37452527]When only one bit is used to signal RV in DCI format 0_2, it indicates either RV 0 or RV 2.

	[bookmark: _Hlk37351487]------------------ Text Proposal for 38.212 Section 7.3.1.1.3 ------------------

- Redundancy version – 0, 1 or 2 bits determined by higher layer parameter NumberofbitsforRV-ForDCIFormat0_2
-	If 0 bit is configured, rvid to be applied is 0;
-	1 bit according to Table 7.3.1.2.3-1 7.3.1.1.2-34;
-	2 bits according to Table 7.3.1.1.1-2. 

----------------------------------------------End of proposed TP --------------------------------------------------






[bookmark: OLE_LINK24]Samsung (R1-2003865), MTK (R1-2003684) has the same view as Ericsson. More views are needed before making any decision on this issue. Companies are encouraged to provide their views on this. 
Feature lead view: It looks beneficial to make the change. However, more inputs are needed before we can make any proposal here.   

Question A-4-1: Is it necessary to change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2? 
Please provide your views and the corresponding reasons on the above question A-4-1. 
	Company
	View

	CATT
	We are fine to make such change considering the benefits.

	Nokia, NSB
	We are fine to make the change. Although not absolutely needed, there seems to be some benefit (as discussed in NR-U) and would align the operation here between ‘NR-U’ and ‘URLLC’ operation. 

	Panasonic
	We see a merit on it. However, it is rather optimization. If gNB consider usage of RV 2 is important, bits of RV could be 2 bits in DCI.

	Samsung
	Support the change – both for performance and for having coherent specifications (with NR-U)

	Sharp
	Fine to support the change.

	DOCOMO
	We are fine with the change considering the benefits presented above contribution.

	ZTE
	We are fine to make such change, but we think it should also apply to PDSCH transmission scheduled by DCI format 1_2. The reason is follows.
For DL, if RV{0, 2} is adopted, similar situation happens as UL, i.e., 
· If gNB receives no HARQ-ACK feedback from UE, gNB will schedule a re-transmission using RV0 (treating as the initial transmission), which gives better performance than using RV 3. 
·  If gNB receives a NACK from UE, gNB will schedule a re-transmission using RV2. The claimed gain from RV2 over RV3 also exists for DL. 
The only potential issue is that, if UE misses the UL grant while gNB detects DTX as NACK, gNB would schedule RV2 which is not self-decodable. In such case, using RV3 is better. But such case is really rare (DL miss detection plus UL false alarm), and is not considered in gNB scheduling. 

	Intel
	We are also fine with the aligning the behavior between NR-U and URLLC.

	HW/HiSi
	It seems reasonable to make the change. We would not object to it.

	Qualcomm
	We understand the intention of the proposal, and we are open to discuss the issue. However, we have the following concerns:
· In case PUSCH is scheduled with repetition, then it’s better to use [0,3] than [0,2]. For example, suppose 2 repetitions are scheduled (which is the most typical case for type B PUSCH repetition), then the first transmission will use RV 0,2. For the retransmission, if we go with the proposal, then it will use RV 2,3. On the other hand, according to the current spec, RV 3,1 will be used, which has better performance. 
· The proposal requires the gNB to perform a DTX detection on the PUSCH. But not all gNBs has such capability. For gNB that does not have the DTX detection capability for PUSCH, it is better to use RV [0,3] due to self-decodability of RV3.

	Ericsson
	We support the proposal.

	Apple
	We are open to discuss the issue.



Summary of the status for question A-4-1 
· Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2 
· Support or fine with it: CATT, Nokia, Panasonic, Samsung, Sharp, DOCOMO, Intel, Huawei/HiSilicon, Ericsson 
· Reason:
· Better performance
· Same mechanism as that in NR-U

· Have concerns: Qualcomm, ZTE
· Qualcomm: 
· {0, 3} is better in case PUSCH is scheduled with repetition, e.g. for the case of 2 repetitions, with the current mechanism in the spec then {3, 1} will be used for the retransmission of the PUSCH with 2 repetitions, which with the proposal here then only {2, 3} can be used, in this case the current spec is better.
· The scheme here relies on gNB to perform DTX detection on the PUSCH. If gNB doesn’t have this capability or the DTX performance is not reliable, then {0, 3} is better. 
· ZTE: 
· If we make the change, then it should be applied to both UL (i.e. DCI format 0_2 and DL (i.e. DCI format 1_2) 

· Feature lead recommendation: It seems the issue raised by Qualcomm on PUSCH with repetition is a valid point. Therefore, it seems making the change or not both have some beneficial scenario. ZTE’s point on DL is valid also. Since no company provide the response to Qualcomm and ZTE, I would make some tentative proposal to take the change based on the majority view right now and see more views from companies on the issue raised by Qualcomm. Simultaneously, companies should also check if they are ok to apply it to DL also. 

Issue A-5: Completion of DMRS and PTRS reception procedure for PDSCH scheduled by DCI formats 1_2 (Sec. 7.3.1.2.3 in 38.212, Sec. 5.1.6.2 & 5.1.6.3 in 38.214)
R1-2003577 proposed to simply follow the same logic for PDSCH with DCI format 1_2 as agreed for PUSCH with DCI format 0_2 by agreeing several related TPs (which are the DL / PDSCH / DCI format 1_2 equivalent of the related TPs agreed as part of Email discussion [100b-e-NR-L1enh-URLLC-eCG-01] with the outcome reported in R1-2002804. 
TP2-2a: 
	
5.1.6.2	DM-RS reception procedure
<Unchanged text is omitted>
If a UE receiving PDSCH scheduled by DCI format 1_2 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 or a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB DMRS-DownlinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
<Unchanged text is omitted>
5.1.6.3	PT-RS reception procedure
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB.  
A UE shall report the preferred MCS and bandwidth thresholds based on the UE capability at a given carrier frequency, for each subcarrier spacing applicable to data channel at this carrier frequency, assuming the MCS table with the maximum Modulation Order as it reported to support.
<Unchanged text is omitted>



TP 2-2b: 
	[bookmark: _Toc36046359][bookmark: _Toc36045953][bookmark: _Toc36046213]7.3.1.2.3	Format 1_2
<Unchanged text is omitted>
-	Antenna port(s) – 0, 4, 5, or 6 bits 
-	0 bit if higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 is not configured;
-	Otherwise 4, 5 or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4. If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 and is configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2, the bitwidth of this field equals, where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
If a UE is not configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 but configured with one or more of dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.2.2-1/2/3/4.
<Unchanged text is omitted>


Feature lead view: The issue is valid and needs to be corrected. However, for the TP 2-2b above for DCI format 1_2, it seems not necessary. This is different from the case for PUSCH, where the sentence is deleted to cover configured grant case. However, for downlink, there is no similar issue, and if none of the parameter dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 is configured, it should follow the behavior for DCI format 1_0. 
Updated feature lead view: As Nokia pointed that if we don’t take the TP 2-2b then we need some additional TP for TS 38.214 also. My previous worry is that with the TP 2-2b, it would require gNB to always configure either dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 in order to determine which table among Tables 7.3.1.2.2-1/2/3/4 to use to get the bit field index value 0, while following the procedure for fallback DCI 1_0 can avoid this. But after further checking TS 38.331, even neither dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 is configured, the default values are defined in TS 38.331, which can be used to determine the table accordingly. Therefore, it is ok to take the TP 2-2b also instead of including another TP for TS 38.214.
Revised Proposal 3-3: Adopt the following text proposals with changes marked in red for PTRS reception procedures with DCI format 1_2: 
	
5.1.6.2	DM-RS reception procedure
<Unchanged text is omitted>
If a UE receiving PDSCH scheduled by DCI format 1_2 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 or a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB DMRS-DownlinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
<Unchanged text is omitted>
5.1.6.3	PT-RS reception procedure
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB.  
A UE shall report the preferred MCS and bandwidth thresholds based on the UE capability at a given carrier frequency, for each subcarrier spacing applicable to data channel at this carrier frequency, assuming the MCS table with the maximum Modulation Order as it reported to support.
<Unchanged text is omitted>




	7.3.1.2.3	Format 1_2
<Unchanged text is omitted>
-	Antenna port(s) – 0, 4, 5, or 6 bits 
-	0 bit if higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 is not configured;
-	Otherwise 4, 5 or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4. If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 and is configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2, the bitwidth of this field equals, where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
If a UE is not configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 but configured with one or more of dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.2.2-1/2/3/4.
<Unchanged text is omitted>



Please provide your views on the above proposal 3-3. 
	Company
	View

	CATT
	We are fine with the proposal

	Nokia, NSB
	Do not agree - the 38.214 TP alone is not complete without the TP in 212 especially considering the DM-RS reception procedure. 

Reason: 
If the FL thinks we do not want to change 38.212 and then DCI format 1_2 would then follow DCI format 1_0, we are then in trouble otherwise – e.g. with the DM-RS transmission which would require further changes (also for DM-RS overhead assumption, please see our related TPs to the last meeting – which shows which additional changes would be needed if we follow the fallback DCI, see Sec. 2.2 of our RAN1#100bis-e meeting in R1-2001694). 
We did not include it this time, as we thought that we have the same operation for PDSCH and PUSCH – i.e. 1_2 always follows basically 1_1 with potentially having fixed mapping to antenna port value 0.  
So either we go also for TP 2-2b – or the changes in Sec. 2.2 of R1-2001694 are needed!
Update in v12 based on revised proposal: 
Agree with revised proposal 3-3

	Samsung
	OK with the proposal. Can further discuss if any other change is needed.

	Spreadtrum
	We support the revised proposal.
When UE is not configured AntennaPorts-FieldPresence-ForDCIFormat1_2 and is configured with either dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2, the UE should following the first index in respective table according to DMRS configurations. When without DMRS configurations, UE assumes a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 as DCI format 1_0 is transmitted.

	Sharp
	Support the revised proposal.

	DOCOMO
	Support the revised proposal.

	ZTE
	Support the revised proposal.

	vivo
	Support the revised proposal.

	Intel
	We support the revised proposal.

	HW/HiSi
	Support the revised proposal.

	Qualcomm
	We agree that the identified issues need to be fixed. 
However, we have some questions about TP 2-2b regarding the default behavior when neither dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 is configured. Can we clarify what is the default behavior when the two parameters are not configured? Is there any spec update (e.g., in 38.214) needed to capture the default behavior for PDSCH scheduled by DCI format 1_2?

	Ericsson
	We support the proposal.

	Apple
	We support this proposal



Summary of the status for issue A-5 (i.e. proposal 3-3) 
· Support: CATT, Nokia, Samsung, Spreadtrum, Sharp, DOCOMO, ZTE, Vivo, Intel, Huawei/HiSilicon, Ericsson, Apple
· May have concern: Qualcomm 
· What’s the default behavior when the two parameters are not configured? Is there any spec update (e.g., in 38.214) needed to capture the default behavior for PDSCH scheduled by DCI format 1_2?

· Feature lead recommendation: Take the proposal 3-3. As to the question from Qualcomm, as shown in the TP, when both parameters are not configured, the UE will use bit field index value 0 of the corresponding table based on the default values of the DMRS related parameter (e.g. dmrs-Type and maxLength) defined in TSS 38.331.  No spec updated needed in TS 38.214.

Issue A-12: Correction on bandwidth part operation 
In the RAN1#98bis meeting [1], the “bandwidth part indicator field” has been agreed to support BWP switching with DCI formats 0_2 and 1_2. The same RRC parameters are used for both DCI format 0_1/1_1 and DCI format 0_2/1_2. However, the corresponding specification for DCI format 0_2/1_2 are missing in TS 38.213. Huawei (R1-2003525) proposed a TP for it.  
Feature lead view: The issue is valid and a TP is needed. 

Proposal 3-5: Adopt the following text proposal to capture BWP switching with DCI format 0_2 and DCI format 1_2 in section 12 in TS 38.213.

	12     Bandwidth part operation
*** Unchanged text is omitted ***
If a bandwidth part indicator field is configured in DCI format 1_1 or DCI format 1_2, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in DCI format 0_1 or DCI format 0_2, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in DCI format 0_1/0_2 or DCI format 1_1/1_2 and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the received DCI format 0_1 or DCI format 1_1 or DCI format 0_2 or DCI format 1_2 
-	if the size of the information field is smaller than the one required for the DCI format 0_1/0_2 or DCI format 1_1/1_2 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format 0_1/0_2 or DCI format 1_1/1_2 information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format 0_1/0_2 or DCI format 1_1/1_2 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE uses a number of least significant bits of DCI format 0_1/0_2 or DCI format 1_1/1_2 equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format 0_1/0_2 or DCI format 1_1/1_2 information fields, respectively
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 0_1 or DCI format 1_1 or DCI format 0_2 or DCI format 1_2, respectively
A UE does not expect to detect a DCI format 1_1/1_2 or a DCI format 0_1/0_2 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133]. 
If a UE detects a DCI format 1_1 or a DCI format 1_2 indicating an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 1_1 or a DCI format 1_2 in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 1_1 or a DCI format 1_2.
If a UE detects a DCI format 0_1 or a DCI format 0_2 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 or a DCI format 0_2 in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1 or a DCI format 0_2.
A UE does not expect to detect a DCI format 1_1 or a DCI format 1_2 indicating an active DL BWP change or a DCI format 0_1 or a DCI format 0_2 indicating an active UL BWP change for a scheduled cell within FR1 (or FR2) in a slot other than the first slot of a set of slots for the DL SCS of the scheduling cell that overlaps with a time duration where the UE is not required to receive or transmit for an active BWP change in a different cell from the scheduled cell within FR1 (or FR2).
A UE expects to detect a DCI format 0_1 or a DCI format 0_2   indicating active UL BWP change, or a DCI format 1_1 or a DCI format 1_2  indicating active DL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot.
*** Unchanged text is omitted ***



Please provide your views and the corresponding reasons on the above proposal 3-4. 
	Company
	View

	CATT
	Support

	Nokia, NSB
	Support

	Panasonic
	Support

	Samsung
	OK

	Spreadtrum
	Support

	WILUS
	Support

	Sharp
	Support

	DOCOMO
	Support

	ZTE
	Support

	vivo
	Support

	Intel
	Support

	HW/HiSi
	Support

	Qualcomm
	Support.

	Ericsson
	We support the proposal.

	Apple
	We support the proposal.



Summary of the status for issue A-12 (i.e. proposal 3-5) 
· Support: CATT, Nokia, Panasonic, Samsung, Spreadtrum, WILUS, Sharp, DOCOMO, ZTE, Vivo, Intel, Huawei/HiSilicon, Qualcomm, Ericsson, Apple 
· Feature lead recommendation: Take proposal 3-5 which is stable. 

Issue A-13: Type2 HARQ-ACK codebook construction related to DAI bit width  
[bookmark: OLE_LINK14]The C-DAI field in DCI format 1_1 is 2 bits if only one serving cell is configured in the DL, and in DCI format 1_2 is configured as 0, 1, or 2 bit. The C-DAI is used to find HARQ-ACK bit position in Type 2 HARQ-ACK codebook. If the first HARQ-ACK bit corresponding to a first PDSCH scheduled by DCI format 1_1 and the second HARQ-ACK bit corresponding to a second PDSCH scheduled by DCI format 1_2 are multiplexed into a same dynamic HARQ-ACK codebook, and bit length of C-DAI in DCI format 1_1 and in DCI format 1_2 is different, according to current pseudo-code in TS38. 213, the gNB cannot correctly find the HARQ-ACK bit position for the first HARQ-ACK bit and the second HARQ-ACK bit.
This issues was discussed in RAN1#100bis-e under UCI enhancements but not be able to conclude. Companies provide further views in the contributions this meeting, the candidate options and positions are summarized as below:
· Option 1: If the size of counter DAI between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· UE does not expect to multiplex HARQ-ACK information scheduled by a DCI format without counter DAI field in a same HARQ-ACK codebook

· [bookmark: OLE_LINK10]Support: Vivo, Huawei, CATT, NEC, Spreadtrum, OPPO, DCM, LGE, Qualcomm, LGE, Samsung, ZTE 

· Reasons
· Enable smaller DCI size for high priority scheduling.
· gNB can avoid multiplexing PDSCH scheduled by different DCI formats with different DAI bit width to the same HARQ-ACK codebook  

· Option 2: The size of DAI field is the maximum of the bit widths for the DCI formats.
· Support: LGE

· [bookmark: OLE_LINK13]Option 3: When a UE is configured with DCI format 1_0 and/or with DCI format 1_1 and DCI format 1_2 for scheduling same priority traffic, the bit-width of the DAI fields is same.
· Support: ZTE, Panasonic, Samsung, Spreadtrum, Apple
· [bookmark: OLE_LINK16]Reasons
· The overall flexibility of Option 1 is questionable since the reliance on gNB scheduling is via scheduling restrictions.
· No need to complicate DAI calculation and tracking unnecessarily complicated. There is no incentive for the NW to configure different sizes of DAI field to gain 1 bit DCI saving at the cost of increased complexity. So, the reasonable configuration would be to have the same DAI field bit-sizes for the DCIs contributing to the same CB

· Option 4: Modify the procedure of generation of codebook. 2-bit DAI and 1-bit DAI is transformed to standard DAI value and the standard DAI value is used to determine HARQ-ACK bit location. For example, 2-bit DAI value {1, 2, 3, and 4} is transformed to {0, 1, 0, and 1} to align 1-bit DAI value. In general way, standard DAI value = mod (2-bit DAI value or 1-bit DAI value -1, 2) +1  
· Support: OPPO, Nokia, WILUS
· Reasons
· Unnecessarily restrictive for option 1, 3 and 5

· Option 5: For type-2 HARQ-ACK codebook, if the size of DAI field between DCI format 1_2 and 1_0/1_1 is different, and they can schedule HARQ transmission using the same PUCCH-Config then the minimum DAI bit width over DCI_1_1 and DCI_1_2 is to be taken (Option 4 in R1-2002784)  
· Support: MTK, WILUS, Nokia (2rd), Intel
· Reasons
· More flexibility than mandating that the same DAI bitwidth be configured 

Feature lead view: Since it was already discussed in RAN1#100b-e meeting, I assumed that people already understand well the pros and cons of each option, but it seems still not much difference with the positions. In this case, I would like to make the tentative proposal below to follow the majority view first, though I do agree that we can support it better with some modification in the spec. 

Proposal 3-6: If the size of counter DAI between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· UE does not expect to multiplex HARQ-ACK information scheduled by a DCI format without counter DAI field in a same HARQ-ACK codebook

Please provide your views on the above proposal 3-6. 
	Company
	View

	CATT
	Support. It can be easily handled by gNB and guarantee a smaller payload size as expected. In addition, the intention of the sub-bullet seems to make sure UE will not multiplex different HARQ-ACK information scheduled by different DCI formats without C-DAI field in a same HARQ-ACK codebook. We propose the following updates:
If the size of counter DAI between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· UE does not expect to multiplex HARQ-ACK information scheduled by a DCI formats without counter DAI field in a same HARQ-ACK codebook


	Nokia, NSB
	We cannot agree to this (i.e. Option 1), as the argument for doing this is not working. We are not having any default ‘high priority’ for DCI format 1_2 (the DCI format can schedule both) but dynamic indication. This would basically mean, the gNB would anyhow need to align then the DAI size (as for Option 3). Would be nice to hear from Option 1 camp some clarification how the saving is there!
We would prefer either Option 4 (for optimal support and DAI field size saving) or then something along the lines of Option 5 as a compromise (which seems to be a better version of Option1).   

	Panasonic
	We are supportive of Option 1 or Option 3. Although Option 3 might have more flexibility on scheduling, Option 1 is also OK to us.

	Samsung
	Option 1 or Option 3.

	Spreadtrum
	We support the proposal, and also fine with option 3.
The different size of counter DAI between DCI format 1_2 and 1_0/1_1 only exits in single carrier configuration. For this one case, we don’t prefer to change the UE behaviors for DAI such as Option 4 and 5, especially it only save 1 bit for DCI 1_2 but with potential performance loss and increased complexity for both of UE and gNB side. 

	WILUS
	Option 4 or 5 provide a rule to multiplex HARQ-ACK bits even in the case of different counter DAI bit width. Additional UE complexity is marginal at least in option 5 because a UE can generate type-2 CB by taking the minimum DAI bit width account into. If this additional complexity is still concern, it would be beneficial to adopt option 3 as a compromise. 

	Sharp
	We are fine with either the proposal or the option 3.

	DOCOMO
	Support the proposal

	ZTE
	Option 1 or Option 3.

	vivo
	Support the proposal

	Intel
	Agree with Nokia that with Options 1or 3, effectively the benefits and flexibility from introduction of flexible DAI bit-field size for DCI format 1_2 is nullified. 
In this regard, we further agree with Nokia that Option 5 that resembles a truncation-based approach is the most reasonable compromise that provides the DCI format size flexibility without forcing gNB to align DAI bit-fields. 

	HW/HiSi
	Option 1

	Qualcomm
	We support the proposal. 

	Ericsson
	We can support the proposal.

	Apple
	Option 3 is preferred, excessive flexibility is not needed. 



Summary of the status for issue A-13 
· Proposal 3-6: 
· Support: CATT, Panasonic, Samsung, Spreadtrum, Sharp, DOCOMO, ZTE, Vivo, Huawei/HiSilicon, Ericsson, Qualcomm

· Not support: Nokia, WILUS, Intel
· Nokia: When DCI 1_2 is used to schedule both priorities, then the DAI field needs to go to the larger one, thus no bit reduction
· FL: Companies think in this case will still go with the smaller one if really need to reduce the DCI size for high priority 

· WILUS: Additional UE complexity is marginal by option 5
· Intel: Option 5 that resembles a truncation-based approach is the most reasonable compromise that provides the DCI format size flexibility without forcing gNB to align DAI bit-fields

In addition, WILUS (R1-2004523) also provide some views on how to handle 1-bit counter DAI and 2 bits UL DAI as below. 
	WILUS R1-2004523

2-bit total-DAI and 2-bit UL DAI
There exists 2-bit UL DAI for dynamic HARQ-ACK codebook in DCI format 0_1 and 0_2 and similarly, there are 2-bit total DAI field for dynamic HARQ-ACK codebook in DCI format 1_1 and 1_2. The possible value range of the 2-bit total DAI and UL DAI can be from 1 to 4. The total DAI and UL DAI can be used to determine HARQ-ACK codebook size. For example, by definition of UL DAI, the value of UL DAI, denoted by , is determined by , where  is the number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release is present. In other words, if a UE detects a DCI format with , then the possible HARQ-ACK codebook size will be , where  is non-negative integer. 
Consider the case where a UE receives 3 DCI formats having 1-bit counter-DAI among 3 monitoring occasions as shown in figure 3. The counter-DAI value is 1, 2, and 1 in DCI formats detected in MO#0, MO#1, and MO#2, respectively. In this case, 2-bit UL DAI in DCI format scheduling PUSCH indicates the UL-DAI = 3. 

[image: ]
Figure 3. 2-bit UL DAI and 1-bit counter-DAI

Based on the current pseudo-code for Type-2 HARQ-ACK codebook, the HARQ-ACK codebook size is determine by . And in this example, TD=2, j=1, Vtemp2=3 so that , which results in incorrect HARQ-ACK codebook size. To address this issue, the HARQ-ACK codebook size should be . The same way can be also applied to the 2-bit total DAI case.
· Proposal 5: To support 2-bit UL DAI, 2-bit total-DAI and 1-bit counter-DAI, the HARQ-ACK codebook size should be determined by . 



Feature lead view: The issue is valid and we need to discuss and fix it. The situation is different from counter DAI, since even when only DCI format 0_2/1_2 is configured to monitor, the issues still exits, therefore better to solve it. It seems the proposal from WILUS is reasonable. The following tentative proposal is made for further discussion. Note that the case of 1-bit counter DAI and 2-bits total DAI doesn’t exist, since 1-bit counter DAI is only applied to single carrier case. 

Proposal 3-7: If UE is configured to monitor DCI format 1_2/0_2, the HARQ-ACK codebook size for type-2 HARQ-ACK codebook is determined by 

Please provide your views on how to solve the above issue. 
	Company
	View

	Feature lead
	Since the above formula can be applied to the case of 2-bit counter DAI also, it seems simpler to use it for all cases when DCI format 1_2/0_2 is configured to monitor.  

	CATT
	We agree this issue should be fixed as 2 bits UL DAI and 1 bit C-DAI is a possible combination. 

	Nokia, NSB
	Issue is valid and needs to be addressed. 

	Samsung
	Can discuss further – proposed correction can result to modulo of a negative number which is problematic.

	WILUS
	Need to discuss the issue 2-bit UL DAI and 1-bit C-DAI. Note that since Vtemp2 = VDAIUL has one value among 1,2,3, or 4, Vtemp2 is non-negative. So, there are no problems in the modulo operation in the proposal. 

	Sharp
	Support. Agree with WILUS. The value of (Vtemp2 -1) would not be a negative number in the proposed correction.

	ZTE
	Agree

	vivo
	We agree this issue should be fixed and can be further discussed. 

	Intel
	Support the proposal.

	HW/HiSi
	Agree

	Qualcomm 
	We support the proposal.

	Ericsson
	We do not support the proposal.
We are supportive to remove the possibility of 1-bit DAI field in DCI format 1_2.
We see no motivation for the network to configure different bit-widths for DAI fields in different DCI formats, e.g., 1-bit counter DAI in DCI format 1_2. To save 1 bit in DCI at the cost of increased complexity is not justified in our opinion. Any reasonable configuration would have the same DAI field bit-sizes for the DCIs contributing to the same HARQ-ACK codebook. 
With the removal of the possibility of 1-bit DAI field for DCI format 1_2, the issue would no longer exist and there is no need for the correction.

	Apple
	We agree with Ericsson



Summary of the status for issue A-13 (i.e. proposal 3-7) 
· Proposal 3-6: 
· Support: CATT, Nokia, WILUS, Sharp, ZTE, Vivo, Intel, Huawei/HiSilicon, Qualcomm

· May have concern: Samsung, Ericsson, Apple
· Samsung: May result to modulo of a negative number 
· Feature Lead: As WILUS and Sharp mentioned, since Vtemp2 = VDAIUL has one value among 1,2,3, or 4, Vtemp2 is non-negative 

· Ericsson&Apple: Prefer to remove 1-bit DAI in DCI format 1_2. No motivation for the network to configure different bit-widths for DAI fields in different DCI formats, e.g., 1-bit counter DAI in DCI format 1_2. 
· Feature Lead: We should try to avoid reverting the agreement we made. In addition, the total DCI size of DCI format 0_2 and DCI format 1_2 depends on many other fields also, not just this DAI fields. 

· Feature lead recommendation: Take the proposal 3-7.

Summary of the status and potential proposals for second round discussion

Issue A-1: Further extension of DCI size alignment due to the introduction of DCI format 0_2/1_2

Proposal 3-1: 
· One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS

Summary of the status for issue A-1  
Company position on proposal 3-1 is summarized as below, and some additional support for other options are added above also. 
· Support: CATT, Panasonic, WILUS, ZTE, Vivo, Huawei/HiSilicon, Ericsson 
· Object: Samsung, Qualcomm

· Feature lead recommendation: The situation seems same as in RAN1#100-e, we will need some help from Chairman on the conference call.  

Details of company positions for issue A-1  
· Option 1: 
· One zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 monitored in another USS.
· One zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS.

· Support (11 companies): FUTUREWEI, WILUS, Ericsson, ZTE, Huawei/HiSilicon, Vivo, NTT DOCOMO, CATT, Spreadtrum, Panasonic, OPPO 

· Reason 
· Same principle in Rel-15 when both DCI formats 0_0/1_0 and DCI formats 0_1/1_1 are configured to be monitored in USS
· Cons from option 2 and option 3
· Restrictions on configured functionality: it is not guaranteed that there will be many fields which can be easily adjusted without impacting desired functionality
· e.g., if a large number of processes are configured to differentiate the DCI size, then the UE will not know that only a few processes that could possibly be used, thus potentially degrading performance. The performance difference will increase if the gNB had desired to configure FBRM along with the reduced processes, assuming that the extra memory could be used to improve performance of that ultra-reliable application.

· Option 2: 
· A UE is not expected to monitor a first decoding candidate with DCI format 0_0/1_0  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_0/1_0 and 0_2/1_2 have the same size.  
· A UE is not expected to monitor a first decoding candidate with DCI format 0_1/1_1  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_1/1_1 and 0_2/1_2 have the same size.  

· Support (8 companies): Intel, Qualcomm, Huawei/HiSilicon, MTK, LG, Apple, Nokia (2nd), Panasonic (2nd) 

· Reasons
· It would be feasible to have different DCI sizes by gNB configuration  

· Option 3: Supporting zero padding in case the DCI size budget is not exceeded (i.e. in steps 2A, 2B) and not supporting zero padding in case the DCI size budget is exceeded (i.e. in steps 4X), i.e.
· For step 2A, one zero-padding bit is added to DCI format 0_2/1_2 to differentiate DCI format 0_2/1_2 monitored in USS and DCI format 0_0/1_0 monitored in another USS, i.e. remove the brackets in step 2A of the DCI size alignment of Sec. 7.3.1.0 of TS 38.213. 
· For step 2B, one zero-padding bit is added to DCI format 0_1/1_1 to differentiate DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same or a different USS when having the same size after step 2A, i.e. support the intention of step 2B as outlined in the RAN1#100-e FL summary in R1-2001404 with a slight change to include the same or different search space. 
· For steps 4X, do not support zero padding to distinguish the DCI sizes as in case of Rel-15, i.e. no changes to steps 4A to 4C are seen as needed. 

· Support: Nokia, ZTE (fine), Huawei/HiSilicon (compromise)

· Option 4 There is no need to specify any mechanism to distinguish DCI formats 0_2/1_2 and DCI formats 0_0/1_0.
· Support: Samsung 

· Reasons
· It would be feasible to have different DCI sizes by gNB configuration 
Feature lead view: We had intensive discussion in RAN1#100-e meeting, and unfortunately we was not able to achieve agreement due to objections to both option 1 and option 2. From feature lead perspective, I do agree with some companies that this should not be considered as an objectionable issue. In addition, we did have tried different ways to progress the discussion but in the end stuck still. At this stage, I don’t have a good recommendation but go with the majority view, i.e. option 1. 

Issue A-3: Determination of DCI field sizes for the case of two HARQ-ACK codebooks (38.212, Section 7.3.1.2.2 and 7.3.1.2.3)

Proposal 3-2: Confirm the working assumption below with updates: 
Working assumption:
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2)When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Please comment if you still cannot accept the above proposal 3-2.   
	Company
	View

	
	

	
	



Summary of the status for issue A-3 (i.e. proposal 3-2) 
· Support: CATT, Nokia, Panasonic, Spreadtrum, Sharp, DOCOMO, ZTE, Vivo, Intel, Huawei/HiSilicon, Ericsson, Apple
· 2 companies (Samsung and Qualcomm) prefer to revisit after achieving the agreement under UCI 02. 
· Feature lead recommendation: Take proposal 3-2. It seems no matter what the outcome we would have under UCI 02, the conclusion here is still valid, since anyway we will have the case that a DCI format will be configured with the priority indicator field. 

Issue A-4: Whether to change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2?

Summary of the status for question A-4-1 
· Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2 
· Support or fine with it: CATT, Nokia, Panasonic, Samsung, Sharp, DOCOMO, Intel, Huawei/HiSilicon, Ericsson 
· Reason:
· Better performance
· Same mechanism as that in NR-U

· Have concerns: Qualcomm, ZTE
· Qualcomm: 
· {0, 3} is better in case PUSCH is scheduled with repetition, e.g. for the case of 2 repetitions, with the current mechanism in the spec then {3, 1} will be used for the retransmission of the PUSCH with 2 repetitions, which with the proposal here then only {2, 3} can be used, in this case the current spec is better.
· The scheme here relies on gNB to perform DTX detection on the PUSCH. If gNB doesn’t have this capability or the DTX performance is not reliable, then {0, 3} is better. 
· ZTE: 
· If we make the change, then it should be applied to both UL (i.e. DCI format 0_2 and DL (i.e. DCI format 1_2) 

· Feature lead recommendation: It seems the issue raised by Qualcomm on PUSCH with repetition is a valid point. Therefore, it seems making the change or not both have some beneficial scenario. ZTE’s point on DL is valid also. Since no company provide the response to Qualcomm and ZTE, I would make some tentative proposal to take the change based on the majority view right now and see more views from companies on the issue raised by Qualcomm. Simultaneously, companies should also check if they are ok to apply it to DL also. 

Proposal A: Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2.  
Please provide your views on the above proposal. If you agree with the proposal A here, please also indicate if you are ok to apply similar change to DCI format 1_2.     
	Company
	View

	
	

	
	



Issue A-5: Completion of DMRS and PTRS reception procedure for PDSCH scheduled by DCI formats 1_2 (Sec. 7.3.1.2.3 in 38.212, Sec. 5.1.6.2 & 5.1.6.3 in 38.214)

Revised Proposal 3-3: Adopt the following text proposals with changes marked in red for PTRS reception procedures with DCI format 1_2: 
	
5.1.6.2	DM-RS reception procedure
<Unchanged text is omitted>
If a UE receiving PDSCH scheduled by DCI format 1_2 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 or a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB DMRS-DownlinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
<Unchanged text is omitted>
5.1.6.3	PT-RS reception procedure
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB.  
A UE shall report the preferred MCS and bandwidth thresholds based on the UE capability at a given carrier frequency, for each subcarrier spacing applicable to data channel at this carrier frequency, assuming the MCS table with the maximum Modulation Order as it reported to support.
<Unchanged text is omitted>




	7.3.1.2.3	Format 1_2
<Unchanged text is omitted>
-	Antenna port(s) – 0, 4, 5, or 6 bits 
-	0 bit if higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 is not configured;
-	Otherwise 4, 5 or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4. If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 and is configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2, the bitwidth of this field equals, where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
If a UE is not configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 but configured with one or more of dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.2.2-1/2/3/4.
<Unchanged text is omitted>



Summary of the status for issue A-5 (i.e. proposal 3-3) 
· Support: CATT, Nokia, Samsung, Spreadtrum, Sharp, DOCOMO, ZTE, Vivo, Intel, Huawei/HiSilicon, Ericsson, Apple
· May have concern: Qualcomm 
· What’s the default behavior when the two parameters are not configured? Is there any spec update (e.g., in 38.214) needed to capture the default behavior for PDSCH scheduled by DCI format 1_2?

· Feature lead recommendation: Take the proposal 3-3. As to the question from Qualcomm, as shown in the TP, when both parameters are not configured, the UE will use bit field index value 0 of the corresponding table based on the default values of the DMRS related parameter (e.g. dmrs-Type and maxLength) defined in TSS 38.331.  No spec updated needed in TS 38.214.

Issue A-12: Correction on bandwidth part operation 
Proposal 3-5: Adopt the following text proposal to capture BWP switching with DCI format 0_2 and DCI format 1_2 in section 12 in TS 38.213.


	12     Bandwidth part operation
*** Unchanged text is omitted ***
If a bandwidth part indicator field is configured in DCI format 1_1 or DCI format 1_2, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in DCI format 0_1 or DCI format 0_2, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in DCI format 0_1/0_2 or DCI format 1_1/1_2 and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the received DCI format 0_1 or DCI format 1_1 or DCI format 0_2 or DCI format 1_2 
-	if the size of the information field is smaller than the one required for the DCI format 0_1/0_2 or DCI format 1_1/1_2 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format 0_1/0_2 or DCI format 1_1/1_2 information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format 0_1/0_2 or DCI format 1_1/1_2 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE uses a number of least significant bits of DCI format 0_1/0_2 or DCI format 1_1/1_2 equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format 0_1/0_2 or DCI format 1_1/1_2 information fields, respectively
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 0_1 or DCI format 1_1 or DCI format 0_2 or DCI format 1_2, respectively
A UE does not expect to detect a DCI format 1_1/1_2 or a DCI format 0_1/0_2 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133]. 
If a UE detects a DCI format 1_1 or a DCI format 1_2 indicating an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 1_1 or a DCI format 1_2 in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 1_1 or a DCI format 1_2.
If a UE detects a DCI format 0_1 or a DCI format 0_2 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 or a DCI format 0_2 in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1 or a DCI format 0_2.
A UE does not expect to detect a DCI format 1_1 or a DCI format 1_2 indicating an active DL BWP change or a DCI format 0_1 or a DCI format 0_2 indicating an active UL BWP change for a scheduled cell within FR1 (or FR2) in a slot other than the first slot of a set of slots for the DL SCS of the scheduling cell that overlaps with a time duration where the UE is not required to receive or transmit for an active BWP change in a different cell from the scheduled cell within FR1 (or FR2).
A UE expects to detect a DCI format 0_1 or a DCI format 0_2   indicating active UL BWP change, or a DCI format 1_1 or a DCI format 1_2  indicating active DL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot.
*** Unchanged text is omitted ***



Summary of the status for issue A-12 (i.e. proposal 3-5) 
· Support: CATT, Nokia, Panasonic, Samsung, Spreadtrum, WILUS, Sharp, DOCOMO, ZTE, Vivo, Intel, Huawei/HiSilicon, Qualcomm, Ericsson, Apple 
· Feature lead recommendation: Take proposal 3-5 which is stable. 

Issue A-13: Type2 HARQ-ACK codebook construction related to DAI bit width 
 
Proposal 3-6: If the size of counter DAI between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· UE does not expect to multiplex HARQ-ACK information scheduled by a DCI format without counter DAI field in a same HARQ-ACK codebook

Please comment if you still cannot accept the above proposal 3-6.   
	Company
	View

	
	

	
	



Summary of the status for issue A-13 for proposal 3-6 
· Support: CATT, Panasonic, Samsung, Spreadtrum, Sharp, DOCOMO, ZTE, Vivo, Huawei/HiSilicon, Ericsson, Qualcomm

· Not support: Nokia, WILUS, Intel
· Nokia: When DCI 1_2 is used to schedule both priorities, then the DAI field needs to go to the larger one, thus no bit reduction. Or if saving bit is target, option 5 is better. 
· WILUS: Additional UE complexity is marginal by option 5
· Intel: Option 5 that resembles a truncation-based approach is the most reasonable compromise that provides the DCI format size flexibility without forcing gNB to align DAI bit-fields

· Feature lead recommendation: Have to recommend to take the majority view. The issue was already discussed in RAN1#100b-e meeting under UCI agenda, but it seems still not much difference with the positions on the candidate options. Personally, the arguments from companies who don’t support the proposal looks reasonable to me, and it seems option 5.

Details of company positions for issue A-13  
· 	Option 1: If the size of counter DAI between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· UE does not expect to multiplex HARQ-ACK information scheduled by a DCI format without counter DAI field in a same HARQ-ACK codebook

· Support: Vivo, Huawei, CATT, NEC, Spreadtrum, OPPO, DCM, LGE, Qualcomm, LGE, Samsung, ZTE 

· Reasons
· Enable smaller DCI size for high priority scheduling.
· gNB can avoid multiplexing PDSCH scheduled by different DCI formats with different DAI bit width to the same HARQ-ACK codebook  

· Option 2: The size of DAI field is the maximum of the bit widths for the DCI formats.
· Support: LGE

· Option 3: When a UE is configured with DCI format 1_0 and/or with DCI format 1_1 and DCI format 1_2 for scheduling same priority traffic, the bit-width of the DAI fields is same.
· Support: ZTE, Panasonic, Samsung, Spreadtrum
· Reasons
· The overall flexibility of Option 1 is questionable since the reliance on gNB scheduling is via scheduling restrictions.
· No need to complicate DAI calculation and tracking unnecessarily complicated. There is no incentive for the NW to configure different sizes of DAI field to gain 1 bit DCI saving at the cost of increased complexity. So, the reasonable configuration would be to have the same DAI field bit-sizes for the DCIs contributing to the same CB

· Option 4: Modify the procedure of generation of codebook. 2-bit DAI and 1-bit DAI is transformed to standard DAI value and the standard DAI value is used to determine HARQ-ACK bit location. For example, 2-bit DAI value {1, 2, 3, and 4} is transformed to {0, 1, 0, and 1} to align 1-bit DAI value. In general way, standard DAI value = mod (2-bit DAI value or 1-bit DAI value -1, 2) +1  
· Support: OPPO, Nokia, WILUS
· Reasons
· Unnecessarily restrictive for option 1, 3 and 5

· Option 5: For type-2 HARQ-ACK codebook, if the size of DAI field between DCI format 1_2 and 1_0/1_1 is different, and they can schedule HARQ transmission using the same PUCCH-Config then the minimum DAI bit width over DCI 1_1 and DCI 1_2 is to be taken (Option 4 in R1-2002784)  
· Support: MTK, WILUS, Nokia (2rd), Intel
· Reasons
· More flexibility than mandating that the same DAI bit width be configured as proposed by option 3 



Proposal 3-7: If UE is configured to monitor DCI format 1_2/0_2, the HARQ-ACK codebook size for type-2 HARQ-ACK codebook is determined by 

Please comment if you still cannot accept the above proposal 3-7.   
	Company
	View

	
	

	
	



Summary of the status for issue A-13 (i.e. proposal 3-7) 
· Proposal 3-6: 
· Support: CATT, Nokia, WILUS, Sharp, ZTE, Vivo, Intel, Huawei/HiSilicon, Qualcomm

· May have concern: Samsung, Ericsson, Apple
· Samsung: May result to modulo of a negative number 
· Feature Lead: As WILUS and Sharp mentioned, since Vtemp2 = VDAIUL has one value among 1,2,3, or 4, Vtemp2 is non-negative 

· Ericsson&Apple: Prefer to remove 1-bit DAI in DCI format 1_2. No motivation for the network to configure different bit-widths for DAI fields in different DCI formats, e.g., 1-bit counter DAI in DCI format 1_2. 
· Feature Lead: We should try to avoid reverting the agreement we made. In addition, the total DCI size of DCI format 0_2 and DCI format 1_2 depends on many other fields also, not just this DAI fields. 

· Feature lead recommendation: Take the proposal 3-7.

Summary of further discussion points post Wednesday conference call
Issue A-3: Determination of DCI field sizes for the case of two HARQ-ACK codebooks (38.212, Section 7.3.1.2.2 and 7.3.1.2.3)

Proposal 3-2: Confirm the working assumption below with updates: 
Working assumption:
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2)When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Please comment if you still cannot accept the above proposal 3-2 and provide your views on the question we discussed during the conference call.   
	Company
	View

	Feature lead
	During the conference call, one question raised by Aris is that why not just configure the same size for related fields instead of adding most significant zero bits?  Companies please share you view also. 

Updated feature lead view based on inputs: 
For the four fields here, the actual bit width is not configured by RRC parameter directly, but implicitly determined based on some RRC configuration. If we request same RRC configuration for both HARQ-ACK codebooks, it is not good for the HARQ-ACK codebook with higher priority, and not aligned with the spirit of the agreement from UCI to have separate configurations for the two HARQ-ACK codebooks. 
· PDSCH-to-HARQ_feedback timing indicator 
· It depends on the configuration of dl-DataToUL-ACK, which will determine the type 1 HARQ-ACK codebook size. 
· DAI
· The bit width of DAI also depends on whether type 1 or type 2 HARQ-ACK codebook is configured, it seems not reasonable to force both HARQ-ACK codebooks to be type 1 or type 2.
· CBGTI & CBGFI
· It depends on the configuration of codeBlockGroupTransmission, maxCodeBlockGroupsPerTransportBlock and maxNrofCodeWordsScheduledByDCI. These configuration will result in big difference on the HARQ-ACK codebook size.
·   Beta offset indicator 
· It depends on the configuration of betaOffsets and also have semi-static and dynamic indication which will have impact on the bitwidth.  
Based on the above analysis, I recommended to keep the original proposal as it is.

	CATT
	We support the proposal. And with regard to Aris’ question: 
For the bit fields whose bit width is determined by RRC parameter directly, we agree with Aris that the larger size can be configured.
However, it should be noted that most of the above bit fields are related to the codebook configuration. For example, the bit width of DAI depends on whether semi-static CB or dynamic CB is configured. If gNB wants to configure the same size for these fields, it means the exact codebook configuration should be configured for both codebook. It against the spirit that different codebook can be configured for different priorities.

	Nokia, NSB
	Got some sympathy for Aris comment from yesterday – but we may need to check this issue one by one (there are some cases where there is a difference and where there is not! So we may need to consider case by case. 

Just one example here where this makes a huge difference is the HARQ-Ack payload size for high priority codebook (which gets much bigger, so at least for CBG this makes sense). So for CBG this makes sense to use the 0-padding. Similary for the PDSCH-to-HARQ feedback indicator, a smaller range will lead to smaller Type 1 CB and thus makes sense to do 0-padding. 
On the DAI & beta-offset indicator, clearly there it does not really make sense – as if we got the bits it would be better to use the full ability to indicate this (so 0 padding is not helping). So on these we would be fine to assume the gNB to configure them to be the same. 

So in short – maybe we only do this for fields where this makes a difference somewhere else (changes in green): 
The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)


	Intel
	The point raised by Aris is valid, and so are the observations above from Nokia. Thus, we support the revised proposal from Nokia.

	ZTE
	Agree with Nokia, and also support the revised proposal from Nokia. 

	WILUS
	For DAI, our understanding is that gNB cannot configure the same size. A simple example is that two different HARQ-ACK codebooks are configured, i.e., one is type-1 and another is type-2. In this case, 1-bit DAI in DCI format 0_2 is defined for type-1 and 2 or 4-bit DAI in DCI format 0_2 is defined for type-2. Another example is that two type-2 HARQ-ACK codebooks are configured and CBG-based PDSCH reception is configured to the low-priority HARQ-ACK codebook. In this case, 2-bit DAI in DCI format 0_2 is defined for high-priority HARQ-ACK CB and 4-bit DAI in DCI format 0_2 is defined for low-priority HARQ-ACK CB. At least for two cases above, it is impossible for gNB to configure the same size of DAI. 

	Sharp
	Agree with Nokia’s observations on PDSCH-to-HARQ_feedback timing indicator , CBGTI & CBGFI and beta-offset indicator. On the DAI field, we also share the same view with WILUS. On the DAI field, gNB cannot configure the size of DAI to be same unless gNB always configures two HARQ-ACK codebooks as a same type to a UE. But it is an unnecessary scheduling restriction.  As long as the gNB configures different HARQ-ACK codebooks for different priorities, the bit width of DAI field would be different according to the HARQ-ACK codebooks is semi or dynamic. Especially for the bit width of UL-DAI, it is also related to whether the CBG is configured or not for low priority HARQ-ACK codebook. Therefore, we thinks zero-padding for DAI maybe helpful to achieve alignment before UE is aware of the corresponding priority. 

	Further views please provide below

	Qualcomm (updated)
	The working assumption in proposal 3-2 seems not correct for DCI format 0_1 and 0_2. The priority indication in these DCI formats are used to indicate the priority of the PUSCH only. In case there’re two PUSCH priorities, and only one HARQ-ACK priorities, there is no need to align DCI fields of beta-offset-factor or DAI, since the field will only correspond to the low priority HARQ-ACK codebook. Therefore, the condition “When the UE is configured with two HARQ-ACK codebooks” is essential, and we suggest to put it back. 

FYI, the modified proposal 3-2 is as follows. We are also fine to delete the DAI and the beta offset indicator as suggested by Nokia. But once these were deleted, then maybe we should also delete DCI format 0_1/0_2 from the working assumption, since the remaining fields only present in DCI format 1_1/1_2. 
Working assumption:
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2) and when the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Chengyan> I see your point. I revised the proposal accordingly. Regarding DAI and beta offset indicator, please see my updated feature lead in the first row of the table.

	
	



Revised proposal 3-2: Confirm the working assumption below with updates: 
Working assumption:
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2) and when the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Please comment if you have strong concern on the above proposed conclusion #1.     
	Company
	View

	Ericsson
	We support the revised proposal 3-2.
We acknowledge that it can be up to gNB to configure two HARQ-ACK codebooks leading to the same DCI field size. However, as pointed out by companies, in some cases, different functionalities are intended for the two HARQ-ACK codebooks so some padding mechanism should be in place. This includes also DAI field where the size of the field depends also on the configuration of codebook type.  




Issue A-4: Whether to change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2?

Summary of the status for question A-4-1 
· Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2 
· Support or fine with it: CATT, Nokia, Panasonic, Samsung, Sharp, DOCOMO, Intel, Huawei/HiSilicon, Ericsson 
· Reason:
· Better performance
· Same mechanism as that in NR-U

· Have concerns: Qualcomm, ZTE
· Qualcomm: 
· {0, 3} is better in case PUSCH is scheduled with repetition, e.g. for the case of 2 repetitions, with the current mechanism in the spec then {3, 1} will be used for the retransmission of the PUSCH with 2 repetitions, which with the proposal here then only {2, 3} can be used, in this case the current spec is better.
· The scheme here relies on gNB to perform DTX detection on the PUSCH. If gNB doesn’t have this capability or the DTX performance is not reliable, then {0, 3} is better. 
· ZTE: 
· If we make the change, then it should be applied to both UL (i.e. DCI format 0_2 and DL (i.e. DCI format 1_2) 

· Feature lead recommendation: It seems the issue raised by Qualcomm on PUSCH with repetition is a valid point. Therefore, it seems making the change or not both have some beneficial scenario. ZTE’s point on DL is valid also. Since no company provide the response to Qualcomm and ZTE, I would make some tentative proposal to take the change based on the majority view right now and see more views from companies on the issue raised by Qualcomm. Simultaneously, companies should also check if they are ok to apply it to DL also. 

Proposal A: Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2.  
Proposal A-1: Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 1_2.  
Please provide your views on the above proposal. If you agree with the proposal A here, please also indicate if you are ok to apply similar change to DCI format 1_2.     
	Company
	View

	Feature lead
	Further clarification from Qualcomm on the issue they raised on the proposal A here. Companies please check and provide your views. 
===============================================
When repetition is enabled (either via RRC or via DCI), the repetitions will have their own RVs cycled across {0,2,3,1}, with the starting RV indicated by DCI.  Suppose there’re 2 repetitions scheduled by each DCI, and 1 bit RV indication is used for DCI 0_2. If we adopt the proposal, then gNB can only indicate RV 0 and 2 in DCI, resulting in repetitions with RVs 0,2 and 2,3. Therefore, with two grants (initial transmission and retransmission) we get RV 0,2,2,3.  On the other hand, if we follow the current spec, gNB will indicate RV 0 and 3, and the corresponding RVs on the two repetitions will be 0,2 and 3,1. Therefore, with two grants we get RV 0,2,3,1.  It’s not difficult to see the performance after combining all 4 repetitions will be better in the latter case. In our view, this may not be a corner case in rel-16, since scheduling 2 actual repetitions may be typical for rel-16 PUSCH. 

In summary, there’re important scenarios in which RV [0,3] provides better performance than RV [0,2], and we would like to discuss these aspects before reaching a conclusion on this topic. 
=========================================================

Updated feature lead view based on inputs: 
The point brought up by Qualcomm is valid for PUSCH repetition type B. PUSCH type B with 2 repetitions could be the typical case. However, the issue exist only when simultaneously retransmission of the PUSCH with 2 repetitions happen, especially for URLLC it will not happen often. If channel quality is poor, then gNB can actually dynamically indicate it to 3 repetitions. In addition, even with 2 nominal repetitions, the actual repetitions probably larger than 2, in which case the issue will not happen also. Therefore, I would like to recommend not to make the change. 
As to whether to apply it to DL, I didn’t see strong concern so far. Therefore I made a proposal A-1 below for check. 

	DOCOMO
	We acknowledge the case explained by Qualcomm. It seems a valid use case for URLLC to transmit/retransmit two PUSCH repetitions with different RV indication, i.e. RV0 for the 1st transmission and RV3 for the retransmission. At the same time, assuming PUSCH transmission without repetition, the change from {0, 3} to {0, 2} would have better performance as presented in Ericsson’s contribution. Considering that PUSCH repetition would match well with URLLC cases, we slightly prefer to keep the spec as it is.

	Nokia, NSB
	We support the change to {0,2} for DCI format 0_2 (PUSCH) and as well as DCI format 1_2 (for PDSCH) 
On the comments by QC, we think the main operation mode should be without any repetition (if not needed otherwise). And there, there is a up to 1dB advantage of doing so! This has also been the reason to have the cycling sequence 0,2,1,3 – as a consequence, it would be better to have {0,2} for all the cases with 1bit RV indication. 

	Intel
	It seems there are benefits from the two options for cases w/o and w/ repetitions. Given significance of coding gains to URLLC performance, especially for UL (wherein large BW allocations may imply coverage loss for a targeted service quality), we could pick {0,2} for PUSCH scheduled w/o repetitions and {0,3} for PUSCH scheduled w/ repetitions.

	ZTE
	We support the change to both DCI format 0_2 and DCI format 1_2. 
We are fine with Intel’s suggestion, i.e., we can apply {0,2} for PUSCH/PDSCH scheduled w/o repetitions and {0,3} as the RV for the first repetition of  PUSCH/PDSCH scheduled w/ repetitions.

	Further views please provide below 

	Qualcomm
	Given that there’re important cases in which RV [0,3] are more beneficial than RV [0,2] as explained above, and given that the combined performance of RV [0,2] is better than RV [0,3], we think it is good to make the choices of RVs RRC configurable.  This way, the gNB could decide which RV sequence to use based on 1) whether repetition is used, 2) whether gNB supports detection of DTX and 3) the reliability and latency requirement of applications and others. 

Chengyan> In my understanding, introducing new RRC parameter may not solve the problem. Since for PUSCH repetition type B, actually the number of repetitions is indicated dynamically, that K=1 and K=2 may be changed dynamically. As what I summarized in the first row of the table, I feel the performance loss case may happen not that often since it will happen only when simultaneously retransmission is needed. Of course as I said before I do think the point you raised is valid, just considering the tradeoff, I feel take {0, 2} would have more cases with better performance. 

	Ericsson
	We support the proposal A. We see no need to introduce an unnecessary RRC parameter.
The performance benefit of {0,3} is limited to a few minority cases in our view. That is, {0,3} is better than {0,2} only if #repetition=2 and code rate of one tx is high. Specifically, RV=1 adds fresh coded bits only if code rate is in the region of 22/33 < code_rate <= 22/17 if LDPC base graph #1 is used, and in the region of 10/25 < code_rate <= 10/13 if LDPC base graph #2 is used, assuming FBRM. There is even less impact from RV=1 if LBRM is used. Even if a TB is scheduled with such high code rate, it is more likely to use a single repetition, because repetition with high code rate is inferior to single tx with low code rate.
Regarding repetition:
· First, repetition should not be considered as the main operation mode, especially for low-latency case, but rather as a secondary mode applied only when needed. 
· Even when we consider repetition, we don’t see why two repetitions should be the typical case either. If we use 4 or more repetitions, then RVs are cycled through the whole sequence and there would not be any performance difference. 
· Moreover, when repetition is used to increase reliability, the overall code rate will be lowered below the size of the circular buffer, and in this case, there is little difference between RV sequences. 
In summary, considering the overall performance including repetition, {0,2} is still much better than {0,3}.
Regarding DL (Proposal A-1), we don't see a strong need to change it, since DL has the issue of mis-detection of PDCCH and loss of HARQ-ACK for PDSCH. Since RV=0 and 3 are both self-decodable, {0,3} provides better robustness to DL than {0,2}. 

	Qualcomm
	To FL’s comment: 
· However, the issue exist only when simultaneously retransmission of the PUSCH with 2 repetitions happen, especially for URLLC it will not happen often.
The “issue” exists as long as the first transmission has two actual repetitions. For example, if the retransmission has no repetition, then we get [0,2,2] for proposal A, and [0,2,3] for the current spec behavior, where the latter is still better.
Fo FL’s comment:
· In my understanding, introducing new RRC parameter may not solve the problem. Since for PUSCH repetition type B, actually the number of repetitions is indicated dynamically, that K=1 and K=2 may be changed dynamically.
I agree that number of repetitions could be dynamic. However, making the RV sequence configurable is still beneficial to the overall performance. The gNB could look through all configured TDRA candidates, check the number of TDRAs that contains repetition (including the ones caused by segmentation), and make a configuration decision based on the overall performance. 

To Ericsson, Nokia’s comment: 
· we think the main operation mode should be without any repetition (if not needed otherwise).
· First, repetition should not be considered as the main operation mode, especially for low-latency case, but rather as a secondary mode applied only when needed. 
· Even when we consider repetition, we don’t see why two repetitions should be the typical case either.
We don’t agree that the repetition cases are not typical. In fact, quite on the contrary, we think using PUSCH repetition type B with two actual repetitions will be a very typical use case. Indeed, the main use case for PUSCH type B is that, when a nominal repetition goes across a slot boundary, or experiences D symbols in the middle, the transmission will be segmented. In both cases, the nominal repetition will be segmented into two actual repetitions.  In other words, even if no repetition is dynamically indicated, it is still likely that the transmission is segmented into two repetitions. 
To Ericsson’s 2nd comment:
· Moreover, when repetition is used to increase reliability, the overall code rate will be lowered below the size of the circular buffer, and in this case, there is little difference between RV sequences. 
For the same use case as we explained above, when a transmission is segmented into two actual repetitions, it is very likely that the coding rate in each actual repetitions is high, since the TBS is calculated using the nominal repetitions. Therefore, we think that using RV [0,3] makes a big difference in this case. 


Furthermore, as explained in our previous comment, repetition is not the only case in which RV [0,3] becomes better than RV [0,2]. DTX detection on PUSCH may not be implemented in all networks. For such network, having a self-decodable retransmission (i.e., RV3) becomes very beneficial.
 Finally, just to add another aspect: for HARQ scheduling, different networks may have different scheduling algorithms to operate the HARQ transmissions. For example, some networks want to have equal resources on initial transmission and retransmission. For such networks, having RV [0,2] may provide benefits, as shown by the simulation results from Ericsson. However, other networks may want to schedule the HARQ transmissions differently. In fact, based on our past system simulation results, the most efficient way to schedule HARQ to meet 1e-5 BLER is to keep first transmission at a relatively high BLER (e.g., 5%- 10%), and then have a very reliable retransmission with much more resources. In this case, there will be no performance difference between RV [0,2] or RV[0,3], but RV[0,3] still enjoys the benefit of self-decodability. 
Based on the analysis above, in our view, it is beneficial to make the choices of RVs RRC configurable, and leave the scheduling decision to the gNB, instead of hard-code it in spec.




Proposed conclusion #1 
During the preparation phase, the following conclusion was proposed corresponding to issue A-10: 
Proposed conclusion #1:
Leave it to gNB implementation to configure the starting position and hopping offset for PUSCH scheduled by DCI format 0_2 with resource allocation type 1 in the granularity of RBG.

The following proposals are stable, list here just easier for chairman to approve by email discussion. 
Issue A-5: Completion of DMRS and PTRS reception procedure for PDSCH scheduled by DCI formats 1_2 (Sec. 7.3.1.2.3 in 38.212, Sec. 5.1.6.2 & 5.1.6.3 in 38.214)

Revised Proposal 3-3: Adopt the following text proposal 1 in R1-20xxxxx for TS 38.214 and text proposal 2 in R1-20xxxxx for TS 38.212: 
TP1:
	
5.1.6.2	DM-RS reception procedure
<Unchanged text is omitted>
If a UE receiving PDSCH scheduled by DCI format 1_2 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 or a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 is configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB DMRS-DownlinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH:
-	any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
-	PT-RS is transmitted to the UE.
<Unchanged text is omitted>
5.1.6.3	PT-RS reception procedure
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 or dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB.  
A UE shall report the preferred MCS and bandwidth thresholds based on the UE capability at a given carrier frequency, for each subcarrier spacing applicable to data channel at this carrier frequency, assuming the MCS table with the maximum Modulation Order as it reported to support.
<Unchanged text is omitted>



TP 2:
	7.3.1.2.3	Format 1_2
<Unchanged text is omitted>
-	Antenna port(s) – 0, 4, 5, or 6 bits 
-	0 bit if higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 is not configured;
-	Otherwise 4, 5 or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4. If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 and is configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2, the bitwidth of this field equals, where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
If a UE is not configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 but configured with one or more of dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.2.2-1/2/3/4.
<Unchanged text is omitted>



Issue A-12: Correction on bandwidth part operation 
Proposal 3-5: Adopt the following text proposal in R1-20xxxxx to capture BWP switching with DCI format 0_2 and DCI format 1_2 in section 12 in TS 38.213.


	12     Bandwidth part operation
*** Unchanged text is omitted ***
If a bandwidth part indicator field is configured in DCI format 1_1 or DCI format 1_2, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in DCI format 0_1 or DCI format 0_2, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions as described in [5, TS 38.212]. If a bandwidth part indicator field is configured in DCI format 0_1/0_2 or DCI format 1_1/1_2 and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the received DCI format 0_1 or DCI format 1_1 or DCI format 0_2 or DCI format 1_2 
-	if the size of the information field is smaller than the one required for the DCI format 0_1/0_2 or DCI format 1_1/1_2 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format 0_1/0_2 or DCI format 1_1/1_2 information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format 0_1/0_2 or DCI format 1_1/1_2 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE uses a number of least significant bits of DCI format 0_1/0_2 or DCI format 1_1/1_2 equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format 0_1/0_2 or DCI format 1_1/1_2 information fields, respectively
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 0_1 or DCI format 1_1 or DCI format 0_2 or DCI format 1_2, respectively
A UE does not expect to detect a DCI format 1_1/1_2 or a DCI format 0_1/0_2 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133]. 
If a UE detects a DCI format 1_1 or a DCI format 1_2 indicating an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 1_1 or a DCI format 1_2 in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 1_1 or a DCI format 1_2.
If a UE detects a DCI format 0_1 or a DCI format 0_2 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 or a DCI format 0_2 in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1 or a DCI format 0_2.
A UE does not expect to detect a DCI format 1_1 or a DCI format 1_2 indicating an active DL BWP change or a DCI format 0_1 or a DCI format 0_2 indicating an active UL BWP change for a scheduled cell within FR1 (or FR2) in a slot other than the first slot of a set of slots for the DL SCS of the scheduling cell that overlaps with a time duration where the UE is not required to receive or transmit for an active BWP change in a different cell from the scheduled cell within FR1 (or FR2).
A UE expects to detect a DCI format 0_1 or a DCI format 0_2   indicating active UL BWP change, or a DCI format 1_1 or a DCI format 1_2  indicating active DL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot.
*** Unchanged text is omitted ***



Summary of further discussion points post first round email approval 
Issue A-4: Whether to change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2?

Summary of the status for question A-4-1 before Wednesday conference call 
· Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2 
· Support or fine with it: CATT, Nokia, Panasonic, Samsung, Sharp, DOCOMO, Intel, Huawei/HiSilicon, Ericsson 
· Reason:
· Better performance
· Same mechanism as that in NR-U

· Have concerns: Qualcomm, ZTE
· Qualcomm: 
· {0, 3} is better in case PUSCH is scheduled with repetition, e.g. for the case of 2 repetitions, with the current mechanism in the spec then {3, 1} will be used for the retransmission of the PUSCH with 2 repetitions, which with the proposal here then only {2, 3} can be used, in this case the current spec is better.
· The scheme here relies on gNB to perform DTX detection on the PUSCH. If gNB doesn’t have this capability or the DTX performance is not reliable, then {0, 3} is better. 
· ZTE: 
· If we make the change, then it should be applied to both UL (i.e. DCI format 0_2 and DL (i.e. DCI format 1_2) 

· Feature lead recommendation: It seems the issue raised by Qualcomm on PUSCH with repetition is a valid point. Therefore, it seems making the change or not both have some beneficial scenario. ZTE’s point on DL is valid also. Since no company provide the response to Qualcomm and ZTE, I would make some tentative proposal to take the change based on the majority view right now and see more views from companies on the issue raised by Qualcomm. Simultaneously, companies should also check if they are ok to apply it to DL also. 

Summary of the status for question A-4-1 post first round email approval  
· Whether to introduce new RRC parameter to configure between {0, 3} and {0, 2}
· Yes: Qualcomm 
· Reasons
· {0, 3} is better in case the number of actual repetition for PUSCH is 2 and retransmission is needed for the PUSCH. In this case, if we use {0, 2}, some RV sequence like {0, 2, 2} or {0, 2, 2, 3} will be used for initial transmission and re-transmission, which would have worse performance than using {0, 3}.
· DTX detection on PUSCH may not be implemented in all networks 
· Different networks may have different scheduling algorithms to operate the HARQ transmissions. If gNB schedules different resources for initial transmission and retransmission, there will be no performance difference between RV [0, 2] or RV [0, 3], e.g. to keep first transmission at a relatively high BLER (e.g., 5%- 10%), and then have a very reliable retransmission with much more resources.
· gNB can check the entries in the TDRA table, e.g. check the number of TDRAs that contains repetition (including the ones caused by segmentation), and make a configuration decision based on the overall performance.

· No: Ericsson, Nokia, NSB, CATT, NTT DOCOMO, Samsung 
· Reasons
· The performance benefit of {0, 3} is limited to a few minority cases.
· Introducing new RRC parameter may not solve the problem since the number of repetitions is indicated dynamically. 
· Unnecessary optimization. If the gNB is worried about performance, just use 2bit RV.

· Whether to also apply {0, 2} to DCI format 1_2 (i.e. proposal A-1)
· Yes: ZTE, Nokia, NSB, Samsung, CATT, DOCOMO
· No: Ericsson, Apple
· Reasons
· Since DL has the issue of mis-detection of PDCCH and loss of HARQ-ACK for PDSCH. Since RV=0 and 3 are both self-decodable, {0,3} provides better robustness to DL than {0,2}
· Response from ZTE: gNB can decide whether to indicate RV 0 or RV 2 based on HARQ-ACK feedback. For example, if gNB didn’t receive HARQ-ACK, then RV 0 can be indicated, otherwise RV 2 can be indicated to get the gain. 

Proposal A: Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 0_2.  
Proposal A-1: Change the candidate RV values from {0, 3} to {0, 2} in case of 1 bit for Redundancy version for DCI format 1_2.  
Please provide your views on the above proposal A and proposal A-1. Please also indicate if you think it is necessary to introduce new RRC parameter to configure between {0, 3} and {0, 2}. 
	Company
	View

	Feature lead
	Further clarification from Qualcomm on the issue they raised on the proposal A here. Companies please check and provide your views. 
===============================================
When repetition is enabled (either via RRC or via DCI), the repetitions will have their own RVs cycled across {0,2,3,1}, with the starting RV indicated by DCI.  Suppose there’re 2 repetitions scheduled by each DCI, and 1 bit RV indication is used for DCI 0_2. If we adopt the proposal, then gNB can only indicate RV 0 and 2 in DCI, resulting in repetitions with RVs 0,2 and 2,3. Therefore, with two grants (initial transmission and retransmission) we get RV 0,2,2,3.  On the other hand, if we follow the current spec, gNB will indicate RV 0 and 3, and the corresponding RVs on the two repetitions will be 0,2 and 3,1. Therefore, with two grants we get RV 0,2,3,1.  It’s not difficult to see the performance after combining all 4 repetitions will be better in the latter case. In our view, this may not be a corner case in rel-16, since scheduling 2 actual repetitions may be typical for rel-16 PUSCH. 

In summary, there’re important scenarios in which RV [0,3] provides better performance than RV [0,2], and we would like to discuss these aspects before reaching a conclusion on this topic. 
=========================================================

Updated feature lead view based on inputs: 
The point brought up by Qualcomm is valid for PUSCH repetition type B. PUSCH type B with 2 repetitions could be the typical case. However, the issue exist only when simultaneously retransmission of the PUSCH with 2 repetitions happen, especially for URLLC it will not happen often. If channel quality is poor, then gNB can actually dynamically indicate it to 3 repetitions. In addition, even with 2 nominal repetitions, the actual repetitions probably larger than 2, in which case the issue will not happen also. Therefore, I would like to recommend not to make the change. 
As to whether to apply it to DL, I didn’t see strong concern so far. Therefore I made a proposal A-1 below for check. 

	DOCOMO
	We acknowledge the case explained by Qualcomm. It seems a valid use case for URLLC to transmit/retransmit two PUSCH repetitions with different RV indication, i.e. RV0 for the 1st transmission and RV3 for the retransmission. At the same time, assuming PUSCH transmission without repetition, the change from {0, 3} to {0, 2} would have better performance as presented in Ericsson’s contribution. Considering that PUSCH repetition would match well with URLLC cases, we slightly prefer to keep the spec as it is.

	Nokia, NSB
	We support the change to {0,2} for DCI format 0_2 (PUSCH) and as well as DCI format 1_2 (for PDSCH) 
On the comments by QC, we think the main operation mode should be without any repetition (if not needed otherwise). And there, there is a up to 1dB advantage of doing so! This has also been the reason to have the cycling sequence 0,2,1,3 – as a consequence, it would be better to have {0,2} for all the cases with 1bit RV indication. 

	Intel
	It seems there are benefits from the two options for cases w/o and w/ repetitions. Given significance of coding gains to URLLC performance, especially for UL (wherein large BW allocations may imply coverage loss for a targeted service quality), we could pick {0,2} for PUSCH scheduled w/o repetitions and {0,3} for PUSCH scheduled w/ repetitions.

	ZTE
	We support the change to both DCI format 0_2 and DCI format 1_2. 
We are fine with Intel’s suggestion, i.e., we can apply {0,2} for PUSCH/PDSCH scheduled w/o repetitions and {0,3} as the RV for the first repetition of  PUSCH/PDSCH scheduled w/ repetitions.

	Further views please provide below 

	Qualcomm
	Given that there’re important cases in which RV [0,3] are more beneficial than RV [0,2] as explained above, and given that the combined performance of RV [0,2] is better than RV [0,3], we think it is good to make the choices of RVs RRC configurable.  This way, the gNB could decide which RV sequence to use based on 1) whether repetition is used, 2) whether gNB supports detection of DTX and 3) the reliability and latency requirement of applications and others. 

Chengyan> In my understanding, introducing new RRC parameter may not solve the problem. Since for PUSCH repetition type B, actually the number of repetitions is indicated dynamically, that K=1 and K=2 may be changed dynamically. As what I summarized in the first row of the table, I feel the performance loss case may happen not that often since it will happen only when simultaneously retransmission is needed. Of course as I said before I do think the point you raised is valid, just considering the tradeoff, I feel take {0, 2} would have more cases with better performance. 

	Ericsson
	We support the proposal A. We see no need to introduce an unnecessary RRC parameter.
The performance benefit of {0,3} is limited to a few minority cases in our view. That is, {0,3} is better than {0,2} only if #repetition=2 and code rate of one tx is high. Specifically, RV=1 adds fresh coded bits only if code rate is in the region of 22/33 < code_rate <= 22/17 if LDPC base graph #1 is used, and in the region of 10/25 < code_rate <= 10/13 if LDPC base graph #2 is used, assuming FBRM. There is even less impact from RV=1 if LBRM is used. Even if a TB is scheduled with such high code rate, it is more likely to use a single repetition, because repetition with high code rate is inferior to single tx with low code rate.
Regarding repetition:
· First, repetition should not be considered as the main operation mode, especially for low-latency case, but rather as a secondary mode applied only when needed. 
· Even when we consider repetition, we don’t see why two repetitions should be the typical case either. If we use 4 or more repetitions, then RVs are cycled through the whole sequence and there would not be any performance difference. 
· Moreover, when repetition is used to increase reliability, the overall code rate will be lowered below the size of the circular buffer, and in this case, there is little difference between RV sequences. 
In summary, considering the overall performance including repetition, {0,2} is still much better than {0,3}. 
Regarding DL (Proposal A-1), we don't see a strong need to change it, since DL has the issue of mis-detection of PDCCH and loss of HARQ-ACK for PDSCH. Since RV=0 and 3 are both self-decodable, {0,3} provides better robustness to DL than {0,2}. 

	Qualcomm
	To FL’s comment: 
· However, the issue exist only when simultaneously retransmission of the PUSCH with 2 repetitions happen, especially for URLLC it will not happen often.
The “issue” exists as long as the first transmission has two actual repetitions. For example, if the retransmission has no repetition, then we get [0,2,2] for proposal A, and [0,2,3] for the current spec behavior, where the latter is still better.
Fo FL’s comment:
· In my understanding, introducing new RRC parameter may not solve the problem. Since for PUSCH repetition type B, actually the number of repetitions is indicated dynamically, that K=1 and K=2 may be changed dynamically.
I agree that number of repetitions could be dynamic. However, making the RV sequence configurable is still beneficial to the overall performance. The gNB could look through all configured TDRA candidates, check the number of TDRAs that contains repetition (including the ones caused by segmentation), and make a configuration decision based on the overall performance. 

To Ericsson, Nokia’s comment: 
· we think the main operation mode should be without any repetition (if not needed otherwise).
· First, repetition should not be considered as the main operation mode, especially for low-latency case, but rather as a secondary mode applied only when needed. 
· Even when we consider repetition, we don’t see why two repetitions should be the typical case either.
We don’t agree that the repetition cases are not typical. In fact, quite on the contrary, we think using PUSCH repetition type B with two actual repetitions will be a very typical use case. Indeed, the main use case for PUSCH type B is that, when a nominal repetition goes across a slot boundary, or experiences D symbols in the middle, the transmission will be segmented. In both cases, the nominal repetition will be segmented into two actual repetitions.  In other words, even if no repetition is dynamically indicated, it is still likely that the transmission is segmented into two repetitions. 
To Ericsson’s 2nd comment:
· Moreover, when repetition is used to increase reliability, the overall code rate will be lowered below the size of the circular buffer, and in this case, there is little difference between RV sequences. 
For the same use case as we explained above, when a transmission is segmented into two actual repetitions, it is very likely that the coding rate in each actual repetitions is high, since the TBS is calculated using the nominal repetitions. Therefore, we think that using RV [0,3] makes a big difference in this case. 


Furthermore, as explained in our previous comment, repetition is not the only case in which RV [0,3] becomes better than RV [0,2]. DTX detection on PUSCH may not be implemented in all networks. For such network, having a self-decodable retransmission (i.e., RV3) becomes very beneficial.
Finally, just to add another aspect: for HARQ scheduling, different networks may have different scheduling algorithms to operate the HARQ transmissions. For example, some networks want to have equal resources on initial transmission and retransmission. For such networks, having RV [0,2] may provide benefits, as shown by the simulation results from Ericsson. However, other networks may want to schedule the HARQ transmissions differently. In fact, based on our past system simulation results, the most efficient way to schedule HARQ to meet 1e-5 BLER is to keep first transmission at a relatively high BLER (e.g., 5%- 10%), and then have a very reliable retransmission with much more resources. In this case, there will be no performance difference between RV [0,2] or RV[0,3], but RV[0,3] still enjoys the benefit of self-decodability. 
Based on the analysis above, in our view, it is beneficial to make the choices of RVs RRC configurable, and leave the scheduling decision to the gNB, instead of hard-code it in spec.

	Further views please provide below

	Nokia, NSB
	We are supportive of Proposal A and Proposal A-1
No need for RRC parameter: as pointed out by several companies, the remaining issue was for re-transmission for repetition (in general) and cannot be solved by RRC parameter
No need to split for re-tx with or without repetition (as proposed by Intel): Could be done, but we think this to be an unnecessary optimization. If the gNB is worried about performance, just use 2bit RV there…  

	CATT
	We support proposal A and proposal A-1.We share the same views as Klaus. Additionally, we should be very careful on introducing new RRC parameter unless it is essential, per the guidance of chairman. It is not critically essential and, as mentioned by several companies, it is debatable.

	Apple
	Ericsson’s discussion makes sense to us. And Ericsson backs its proposal on changing PUSCH redundancy version (Proposal A) with simulation evaluation, which is quite convincing, from that we support Proposal A, and we don’t support proposal A-1, note HARQ related feedback can be further studied in Rel-17.

	DOCOMO
	We support both Proposal A and A-1 but prefer to down-select either. As commented by CATT, unnecessary RRC parameters should not be introduced in this phase. As this issue is rather optimization, we don’t think it is needed. If gNB wants to select RV from [0, 2, 3] depending on situation, i.e., [0, 2] w/o repetitions and [0, 3] w/ repetitions, we can just configure 2 bits for RV indication.


Summary of further discussion on the TPs for the agreement 
The section summarize the TPs to reflect the agreements we made in this meeting.
Note: Please open the document for each TP by clicking the link to check the details. 

Issue A-1: Further extension of DCI size alignment due to the introduction of DCI format 0_2/1_2

Proposal 7-1: Endorse the text proposal in R1-20xxxxx for TS 38.212 Section 7.3.1.0

Please provide your views on the TP here. 
	Company
	View

	Feature lead
	This is to capture the following:
Agreement
· A UE is not expected to monitor a first decoding candidate with DCI format 0_0/1_0  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_0/1_0 and 0_2/1_2 have the same size.  
· A UE is not expected to monitor a first decoding candidate with DCI format 0_1/1_1  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_1/1_1 and 0_2/1_2 have the same size.  

	Nokia, NSB
	We support the TP. 

	CATT
	We support the TP



Summary of the status
· Qualcomm has concern 

· Controversial points
· There is no need for gNB to ensure different DCI size for DCI format 0_1 and DCI format 1_2
· There is no need for gNB to ensure different DCI size for DCI format 1_1 and DCI format 0_2

· Reasons
· The “Identifier for DCI formats” field in DCI formats can always be used to differentiate UL DCI format and DL DCI format, therefore no need for gNB to ensure different DCI size.
·  If we force different sizes for DL and UL, it will introduce draw backs like increasing the DCI size unnecessary, increasing more difficulty at gNB side to ensure different size unnecessary, etc.
· The agreement is made for the cases that needs DCI siz



========
-	the size of DCI format 0_2 in a UE-specific search space is equal to DCI format 0_1 in the same or another UE-specific search space; or
-	the size of DCI format 1_2 in a UE-specific search space is equal to DCI format 1_1 in the same or another UE-specific search space.
========
to 
========
-     the size of DCI format 0_1 in a UE-specific search space is equal to DCI format 0_2/1_2 in the same or another UE-specific search space; or
-    the size of DCI format 1_1 in a UE-specific search space is equal to DCI format 0_2/1_2 in the same or another search space
========


Issue A-3: Determination of DCI field sizes for the case of two HARQ-ACK codebooks 

Proposal 7-2: Endorse the text proposal in R1-20xxxxx for TS 38.212 Section 7.3.1.1.2 & Section 7.3.1.1.3 & Section 7.3.1.2.2 & Section 7.3.1.2.3

Please provide your views on the TP. 
	Company
	View

	Feature lead
	This is to capture the following:
Agreement
The following working assumption is confirmed with update in RED.
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2) and when the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

	Nokia, NSB
	We support the TP. 

	CATT
	We have three comments on the TP:
· The HARQ-ACK codebook list is configured by ‘PhysicalCellGroupConfig’. In the other word, it is configured per cell group instead of a serving cell. We suggest to have the following modification
 ‘When two HARQ-ACK codebooks are configured for the same serving cell’ for each proposed bit field.
Chengyan> Even the HARQ-ACK codebook list is configured for a cell group, it is still applied for each of the serving cell in the cell group, right? Then I think it is ok to say “configured for the same serving cell”. If we delete it as suggested above, then how about the case that one HARQ-ACK codebook is configured for cell-group 1, while another HARQ-ACK codebook is configured for cell-group 2? 
[wanglei] Our initial thinking is that a cell group consists of several cells and the codebook is transmitted on the UL cell. The ‘same serving cell’ is a little wired as it is configured from UE perspective. For the two cell-group issue, I am not sure whether it is the case here as my understanding is all the issues we discuss here is under the umbrella of the same cell group.
We are OK to keep the current wording although it may be wired but without ambiguity. 

· The TP only covers the case when higher layer priorityIndicatorForDCI-Formatx-x is configured. When this parameter is not configured but two codebooks are configured, it should also be spelt out.
Chengyan> When this parameter is not configured, then it is exactly as what described in the current spec on how to determine the bit width, right? Since for sure in this case the DCI will be only associated with one priority and there is no any ambiguity which parameter to use to determine the bit width. I think we only need to capture the exception case. 
[wanglei] If only one codebook is configured, I agree with you that the current spec has captured how to determine the bit width for each bit field. But the case is two codebooks are configured and the priority indicator is not configured. Take PDSCH-to-HARQ_feebback timing indicator as an example, there may be two different codebooks are configured which will lead to different bit width. In this case, I think it should be spelt out that how to determine it, right?
Chengyan2> If configured with two HARQ-ACK codebook but without priority indicator, how to differentiate the priority? If you mean using different DCI formats, that is still under discussion and we don’t have agreement. If that is not agreed, probably we cannot support the case. 
· The bit width of DAI bit field in DCI format 1_2 is configured directly by higher layer parameter ‘downlinkAssignmentIndexForDCI-Format1-2-r16’, despite of which HARQ-ACK codebook will be used for the HARQ-ACK transmission. The corresponding description on bitwidth alignment should be deleted.
Chengyan> the DAI bit field is not really directly configured by downlinkAssignmentIndexForDCI-Format1-2-r16, because we also need to check whether dynamic or semi-static codebook is configured, right? Therefore I think the corresponding changes are still needed. 
[wanglei] the parameter related to DAI bit field in 331 is shown below:
downlinkAssignmentIndexForDCI-Format1-2-r16    ENUMERATED {n1, n2, n4}                              OPTIONAL,   -- Need S
It is contained by PhysicalCellGroupConfig and is parallel with pdsch-HARQ-ACK-CodebookList-r16. Hence the codebook configuration doesn’t really impact the DAI bit field.  
I agree with you that we need to check whether dynamic codebook is configured in the current 212. But considering the IE structure in 331, I am confused on the following two sub-bullets…
4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI
-	1 or 2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 1 bit or 2 bits are the counter DAI.
Chengyan2> The RRC parameter is only applied for single carrier case and applied for the case of type 2 HARQ-ACK codebook. At least from the RRC parameter from RAN1 I think it is clear. The current TS 38.331 would work also, anyway how to determine the detailed size is defined in RAN1. 
The above issues are addressed in our contribution R1-2003620.



Issue A-13: Type2 HARQ-ACK codebook construction related to DAI bit width  

Proposal 7-3: Endorse the text proposal in R1-20xxxxx for TS 38.213 Section 9.1.3.1

Please provide your views on the TP. 
	Company
	View

	Feature lead
	This is to capture the following:
Agreement
If the size of counter DAI between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· UE does not expect to multiplex HARQ-ACK information scheduled by a DCI format without counter DAI field in a same HARQ-ACK codebook

Agreement 
If UE is configured to monitor DCI format 1_2/0_2, the HARQ-ACK codebook size for type-2 HARQ-ACK codebook is determined by 

	
	



Note: For the TPs below, the contents were already endorsed. Here are just to capture it in document by adding details like reason of changes, summary of changes, consequence if not approved, etc. 
· R1-20xxxxx Text proposal for TS 38.213 Section 12 as outcome of issue A-12 
· R1-20xxxxx Text proposal for TS 38.212 Section 7.3.1.2.3 as outcome of issue A-5
· R1-20xxxxx Text proposals for TS 38.214 Section 5.1.6.2 & Section 5.1.6.3 as outcome of issue A-5
Please provide your views on the TPs if any, mainly focus on the coversheet.  
	Company
	View

	Feature lead
	This is to capture the following:
Agreement
The following text proposals in R1-200XXXX are endorsed for the editor’s CR on TS 38.212, TS 38.213 and TS 38.214.
· Text proposal in section 5 (revised proposal 3-3, proposal 3-5)


	
	



Agreements from Wednesday conference call

Agreement
· A UE is not expected to monitor a first decoding candidate with DCI format 0_0/1_0  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_0/1_0 and 0_2/1_2 have the same size.  
· A UE is not expected to monitor a first decoding candidate with DCI format 0_1/1_1  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_1/1_1 and 0_2/1_2 have the same size.  
Agreement
If the size of counter DAI between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· UE does not expect to multiplex HARQ-ACK information scheduled by a DCI format without counter DAI field in a same HARQ-ACK codebook

Agreement 
If UE is configured to monitor DCI format 1_2/0_2, the HARQ-ACK codebook size for type-2 HARQ-ACK codebook is determined by 

Conclusion
Leave it to gNB implementation to configure the starting position and hopping offset for PUSCH scheduled by DCI format 0_2 with resource allocation type 1 in the granularity of RBG.

Agreement
The following text proposals in R1-200XXXX are endorsed for the editor’s CR on TS 38.212, TS 38.213 and TS 38.214.
· Text proposal in section 5 (revised proposal 3-3, proposal 3-5)

Agreement
The following working assumption is confirmed with update in RED.
If the UE is configured with dynamic priority indication for DCI formats 0_1, 0_2, 1_1 or 1_2 (using PriorityIndicator-ForDCIFormat0_1/1_1/0_2/1_2) and when the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following DCI fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)
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