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[bookmark: _Ref129681832]The email discussion is to discuss the remaining issues on DCI format and approve the corresponding TPs if needed.  
[100e-NR-L1enh_URLLC_PDCCH-01] Email discussion/approval on remaining issues on DCI format: 
· Remaining issues on DCI size alignment
· Remaining issues on resource allocation type 1 with granularity larger than 1 RB
· Remaining open points on the RRC parameters
by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3 – Chengyan (Huawei)
This document summarizes the details of the discussions on the above issues in section 2, 3 and 4 separately. In addition, section 5 provides the summary of the agreements and endorsed TPs under this email discussion.  
Remaining issues on DCI size alignment  
Based on the contributions from companies, the following issues related to DCI format design are discussed. 
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 (R1-2000935) 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 v16.0.0)
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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)

Based on the contributions, the following questions are made for further discussion:
Question 1: How to distinguish DCI format 0_2/1_2 and DCI format 0_0/1_0? 
· Option 1: One zero-padding bit is added to the new DCI formats to differentiate the new DCI formats monitored in USS and Rel-15 fallback DCI formats monitored in another USS.   
· Support: CATT, WULUS, Ericsson, Nokia, Sharp, LGE, Panasonic, Spreadtrum, OPPO, Vivo, Apple, Huawei, Qualcomm, MTK, DOCOMO, ZTE

· Reason 
· More flexibility 

· Option 2: Size-matching between DCI formats 0_2/1_2 and 0_0/1_0 is supported and resolving the ambiguity as below:   
· When the ambiguity is between new DCI formats and the fallback DCI formats configured for monitoring in CSS, the UE identifies the DCI format as fallback DCI format.
· When the ambiguity is between new DCI formats and the fallback DCI formats configured for monitoring in USS, the UE identifies the DCI format as the new DCI format.
· Support: Intel

· Reason 
· No contradiction with the objective in the WI
· Cons: Scheduling restriction  

· Option 3: UE is not expected to be configured with DCI format 0_0/1_0 and DCI format 0_2/1_2 having the same size    
· Support: Samsung

· Reason 
· Since DCI format 0_2/1_2 is configurable, gNB can ensure different size by configuration   
	Company
	View

	Nokia, NSB
	Option 1

	CATT
	Option 1

	Panasonic
	Option 1

	Samsung
	Object to both options. No additional specifications are needed. Since the size of DCI 0_2/1_2 is configurable, there is no reason for a gNB to not have the sizes be different and have useless padding bits.

	Sharp
	Option 1

	LGE
	Option 1

	Spreadtrum
	Option 1

	WILUS
	Option 1

	OPPO
	Option 1

	vivo
	Option 1

	Apple
	Option 1

	Ericsson
	Option 1

	HW/HiSi
	Option 1

	Qualcomm
	Option 1

	MediaTek
	Option 1

	DOCOMO
	Option 1

	Intel
	Option 2
· Motivation: one of Rel-16 eURLLC WI objectiveshas been to provide the possibility to size-align URLLC DCI formats with DCI format 0_0/1_0 (including possible zero padding if any). The benefit is in terms of incurred PDCCH BDs.
Current TPs in terms of DCI size-alignments, contradict the WI objective, at least when the fallback DCI is configured to be monitored in USS. 
· Precedence in specified behavior: Similar cases of ambiguity between size-matched DCIs can also occur in Rel-15, which are addressed by defining UE assumptions when CSS and USS candidates may overlap and are indistinguishable. Similarly, it is possible to handle the ambiguity cases depending on whether or not the fallback DCI formats are monitored in CSS or USS.

	ZTE
	Option 1



Based on the above first round inputs, from feature lead perspective it seems all options has its own valid point. However, for progress and considering almost all companies except for 2 prefer option 1, companies are encouraged to go with option 1. The positions and views from companies on the proposal #1 below are as below:

Proposal #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.
· Support: CATT, WULUS, Ericsson, Nokia, Sharp, LGE, Panasonic, Spreadtrum, OPPO, Vivo, Apple, Huawei, Qualcomm, MTK, DOCOMO, ZTE, Intel

· Not support: Samsung 
· Reason: Different DCI sizes can be accomplished by gNB implementation, which is more efficient  

	Company
	View

	Feature lead 
	Based on the inputs, from feature lead perspective it seems all options has its own valid point. However, for progress and considering almost all companies except 2 prefer option 1, companies are encouraged to go with option 1.

	Nokia, NSB
	Agree with FL’s proposal

	HW/HiSi
	Agree with FL’s proposal

	vivo
	Agree with FL’s proposal

	Samsung
	Object to the FL proposal. No justification was given for the need of additional specifications during the discussions by the supporting companies. The objective can be accomplished, even in a more efficient manner, by gNB implementation.

	MediaTek
	Agree with FL’s proposal

	Intel
	In response to FL’s inline comment,
CHY> Personally I will say the argument here is valid regarding the scope of the WI. However, I think option 2 may introduce additional limitation on the search space type and/or DCI formats to be used, option 1 seems more flexible from this aspect. 
[Intel] our proposed approach brings in benefits in terms of the BD reduction, while the gNB knows whether or not to send new DCI in certain candidates/SSs.
Considering the majority view here, hope you can live with option 1 for progress. :)
[Intel] While it’s unfortunate not to satisfy one of the objectives we’d agreed in the WI, we can compromise the benefits offered by our proposal, and support Option 1.
By the way, we note that with Option 1, Option 3 can be realized. Option 1, requires the padding ONLY if DCIs are of the same size. If by configuration they are of different sizes, then no padding is needed!

	Apple
	Agree with proposal

	Qualcomm
	Agree with FL’s proposal. 

	CATT
	Agree with FL’s proposal. 

	Sharp
	Agree with FL’s proposal

	WILUS
	Agree with FL’s proposal

	Ericsson
	Agree with the proposal



Question 2: How to distinguish DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 in another USS? 
· Option 1: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate the new DCI formats monitored in USS and Rel-15 non-fallback DCI formats monitored in another USS.   
· Support: CATT, Ericsson, Vivo, Huawei, Spreadtrum, Nokia, Sharp, LGE, Panasonic, WILUS, OPPO, Apple, DOCOMO, ZTE 

· Option 2: After step 4A/4B/4C, insert flag bit in new DCI format (0_2, 1_2) and non-fallback DCI (0_1, 1_1) if sizes of new DCI format (0_2, 1_2) is same as the size of non-fallback DCI format (0_0, 1_0)
·    Support: WILUS, Panasonic

· Option 3: The UE is not expected to be configured with DCI format 0_1/1_1 and DCI format 0_2/1_2 having the same size
·    Support: Samsung, Qualcomm, Intel
· Option 4: One zero-padding bit is added to DCI format 0_2/1_2 to differentiate the new DCI formats monitored in USS and Rel-15 non-fallback DCI formats monitored in another USS.
·    Support: MTK
	Company
	View

	Nokia, NSB
	Option 1

	CATT
	Option 1

	Panasonic
	We support either Option 1 or Option 2 with slight preference for Option 2 since Option 1 may complicate the specification. If Option 1 is supported, we think Ericsson’s proposal in R1-2000230 could be baseline. However, for Step 2B should be changed as proposed by feature lead in R1-2001044. After DCI format 0-1 equals to DCI format 0-2, whether DCI format 0-1 is the same size of DCI format 0-0/1-0 or not should be checked again.

	Samsung
	No additional specifications needed. Same reasoning as above. 

	Sharp
	Option 1.

	LGE
	Option 1

	Spreadtrum
	Option 1

	WILUS
	Basically we support both of one zero padding bits (option 1) and flag bits (option 2). As shown in our Tdoc (R1-2000935), the padding bit is used in Step 2 to differentiate DCI format 0_1/1_1 and DCI format 0_2/1_2 and the flag bits is used in the step 4D. The main motivation of using the flag bit in step 4D is to keep the number of different DCI sizes obtained the step 4A/4B/4C. If majority companies prefer option 1, we are fine with option 1 for the sake of progress.

	OPPO
	Option 1

	vivo
	Option 1

	Apple
	Option 1

	Ericsson
	Option 1

	HW/HiSi
	Option 1

	Qualcomm
	We prefer option 3.

	MediaTek
	To avoid changing the procedure of the Rel-15 non-fallback DCI, we propose an alternative Option similar to Option 1 proposed for Question 1:
· Option 5: One zero-padding bit is added to the new DCI formats to differentiate the new DCI formats monitored in USS and Rel-15 non-fallback DCI formats monitored in another USS.  
Also, adding one single bit to the new DCI formats will harmonize the procedure between fallback and non-fallback DCIs and will not really compromise the reliability of DCI formats 0_2/1_2. 

	DOCOMO
	Option 1

	Intel
	Option 3

	ZTE
	Option 1



Based on the above first round inputs, from feature lead perspective it seems all options has its own valid point. However, similar as question 1, for progress and considering the majority view is to support option 1, companies are encouraged to go with option 1. The positions and views from companies on the proposal #2 below are as below:

Proposal #2: 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.
	Company
	View

	Feature lead view
	Based on the inputs, from feature lead perspective it seems all options has its own valid point. However, similar as question 1, for progress and considering the majority view is to support option 1, companies are encouraged to go with option 1.

	Nokia, NSB
	Agree with FL’s proposal

	HW/HiSi
	Agree

	vivo
	Agree

	Samsung
	Object to the FL proposal. No justification was given for the need of additional specifications during the discussions by the supporting companies. The objective can be accomplished, even in a more efficient manner, by gNB implementation

	MediaTek
	We object the proposal. Although our preference is Option-4, we are fine to support option-3 as well. There is significant flexibility in configuring these two DCIs that allow the gNB to make sure DCI format 0_1/1_1 and DCI format 0_2/1_2 having different sizes.

	Intel
	Agree

	Apple
	Agree with proposal

	Qualcomm
	We share the same view with Samsung and MTK, and object to the FL proposal. We support option 3. 
Considering the purpose of introducing new DCI format 0_2/1_2 is to have a smaller size than DCI format 0_1/1_1, we don’t see any benefit for the network to configure two DCI formats to have the same size (and then do padding). 
As was also explained by others above, many RRC parameters were introduced in Rel-16 just to configure the size of each field in the new DCI format, and some new RRC parameters are being proposed in this very email thread for network flexibility. With all these flexibilities at the network, we don’t see the justification to configure DCI format 0_2/1_2 and 0_1/1_1 to have the same size. 

	CATT
	We agree with the proposal. New DCI format 0_2/1_2 does not have to have a smaller size than DCI format 0_1/1_1. If companies support the first proposal, I am wondering why this proposal is not acceptable? I think the bit fields contained in a DCI format should depends on the functionality which is needed. From this perspective, there is possibility that new DCI format 0_2/1_2 have same size as DCI format 0_1/1_1.

	Sharp
	Agree with FL’s proposal

	WILUS
	Agree with FL’s proposal

	Ericsson
	Agree with the proposal



Question 3: How to distinguish DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS if configured? 
· Option 1: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate the new DCI formats and Rel-15 non-fallback DCI formats monitored in the same USS.   
·   Support: Nokia, CATT, Panasonic, Sharp, Sharp, LGE, Spreadtrum, OPPO, Vivo, Apple, Ericsson, Huawei, , DOCOMO, ZTE

· Option 2: After step 4A/4B/4C, insert flag bit in new DCI format (0_2, 1_2) and non-fallback DCI (0_1, 1_1) if sizes of new DCI format (0_2, 1_2) is same as the size of non-fallback DCI format (0_0, 1_0)
·    Support: Panasonic, WILUS

· Option 3: The UE is not expected to be configured with DCI format 0_1/1_1 and DCI format 0_2/1_2 having the same size
·    Support: Samsung, Qualcomm, Intel

· Option 4: One zero-padding bit is added to DCI format 0_2/1_2 to differentiate the new DCI formats monitored in USS and Rel-15 non-fallback DCI formats monitored in another USS.
·    Support: MTK
	Company
	View

	Nokia, NSB
	Option 1

	CATT
	Option 1

	Panasonic
	Same option in Question 2 should be supported.

	Samsung
	Option 3 – no additional specifications needed.

	Sharp
	Option 1

	LGE
	Option 1

	Spreadtrum
	Option 1

	WILUS
	Same in Question 2, i.e., apply both of option 1 and option 2. 

	OPPO
	Option 1

	vivo
	Option 1

	Apple
	Option 1

	Ericcson
	Option 1

	HW/HiSi
	Option 1

	Qualcomm
	We prefer Option 3

	MediaTek
	To avoid changing the procedure of the Rel-15 non-fallback DCI, we propose an alternative Option similar to Option 1 proposed for Question 1:
· Option 5: One zero-padding bit is added to the new DCI formats to differentiate the new DCI formats monitored in USS and Rel-15 non-fallback DCI formats monitored in same USS.  
Also, adding one single bit to the new DCI formats will harmonize the procedure between fallback and non-fallback DCIs and will not really compromise the reliability of DCI formats 0_2/1_2. 

	DOCOMO
	Option 1

	Intel
	Option 3 -  we don’t see a need to separate the solutions for Questions 2 and 3

	ZTE
	Option 1



Based on the above first round inputs, from feature lead perspective it seems all options has its own valid point. However, similar as question 2, for progress and considering the majority view is to support option 1, companies are encouraged to go with option 1. The positions and views from companies on the proposal #3 below are as below:
Proposal #3: 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.
	Company
	View

	Feature lead view
	Based on the above inputs, from feature lead perspective it seems all options has its own valid point. However, similar as question 2, for progress and considering the majority view is to support option 1, companies are encouraged to go with option 1.

	Nokia, NSB
	Agree with FL’s proposal

	HW/HiSi
	Agree

	vivo
	Agree

	Samsung
	Object to the FL proposal. No justification was given for the need of additional specifications during the discussions by the supporting companies. The objective can be accomplished, even in a more efficient manner, by gNB implementation

	MediaTek
	We object the proposal. Although our preference is Option-4, we are fine to support option-3 as well. There is significant flexibility in configuring these two DCIs that allow the gNB to make sure DCI format 0_1/1_1 and DCI format 0_2/1_2 having different sizes.

	Intel
	Agree

	Apple
	Agree with proposal 

	Qualcomm
	We share the same view with Samsung and MTK, and hence object to the FL proposal. 
Considering the purpose of introducing new DCI format 0_2/1_2 is to have a smaller size than DCI format 0_1/1_1, we don’t see any benefit for the network to configure two DCI formats to have the same size (and then do padding). 
As was also explained by companies above, many RRC parameters were introduced in Rel-16 just to configure the size of each field in the new DCI format, and some new RRC parameters are being proposed in this email thread for network flexibility. With all these flexibilities, we don’t see the justification for the network to configure DCI format 0_2/1_2 and 0_1/1_1 to have the same size.

	CATT
	We support the proposal and have the same comments as above.

	Sharp
	Agree with FL’s proposal

	WILUS
	Agree with FL’s proposal

	Ericsson
	Agree with the proposal



Different TPs are proposed in the contributions. The final TP will be provided once the views from companies on the above three questions are more clear. The following TP is just an example assuming option 1 for question 1 and question 2, and option 4 for question 3. Some companies provide views on the TP also.  
	TP for Sec. 7.3.1.0 of 38.212 v16.0.0
<Unchanged text omitted>
Step 0:

-	Determine DCI format 0_0 monitored in a common search space according to clause 7.3.1.1.1 where  is the size of the initial UL bandwidth part.

-	Determine DCI format 1_0 monitored in a common search space according to clause 7.3.1.2.1 where  is given by
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
-	If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
-	If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to truncation is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals the size of the DCI format 1_0.
Step 1:

-	Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where  is the size of the active UL bandwidth part.

-	Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where  is the size of the active DL bandwidth part. 
-	For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in DCI format 0_0 in UE-specific search space for the SUL is not equal to the number of information bits in DCI format 0_0 in UE-specific search space for the non-SUL, a number of zero padding bits are generated for the smaller DCI format 0_0 until the payload size equals that of the larger DCI format 0_0.
-	If DCI format 0_0 is monitored in UE-specific search space and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
-	If DCI format 1_0 is monitored in UE-specific search space and if the number of information bits in the DCI format 1_0 prior to padding is less than the payload size of the DCI format 0_0 monitored in UE-specific search space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 until the payload size equals that of the DCI format 0_0
Step 2:
-	Determine DCI format 0_1 monitored in a UE-specific search space according to clause 7.3.1.1.2.
-	Determine DCI format 1_1 monitored in a UE-specific search space according to clause 7.3.1.2.2.
-	For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.
-	If the size of DCI format 0_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1.
-	If the size of DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
Step 2A:
-	Determine DCI format 0_2 monitored in a UE-specific search space according to clause 7.3.1.1.3.
-	Determine DCI format 1_2 monitored in a UE-specific search space according to clause 7.3.1.2.3. 
-	For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_2 for the SUL is not equal to the number of information bits in format 0_2 for the non-SUL, zeros shall be appended to smaller format 0_2 until the payload size equals that of the larger format 0_2.
-	[If the size of DCI format 0_2 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_2.]
-	[If the size of DCI format 1_2 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_2.]
Step 2B:
-	If the size of DCI format 0_1 monitored in a UE-specific search space equals that of a DCI format 0_2 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1.
-	If the size of DCI format 0_1 equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1
-	If the size of DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 1_2 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
-	If the size of DCI format 1_1 equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
Step 3:
-	If both of the following conditions are fulfilled the size alignment procedure is complete
-	the total number of different DCI sizes configured to monitor is no more than 4 for the cell 
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
Step 4:
-	Otherwise 
Step 4A:
-	Remove the padding bit (if any) introduced in step 2 and step 2A and step 2B above.

-	Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where  is given by
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.

-	Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where  is the size of the initial UL bandwidth part. 
-	If the number of information bits in the DCI format 0_0 monitored in a UE-specific search space prior to padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 monitored in a UE-specific search space until the payload size equals that of the DCI format 1_0 monitored in a UE-specific search space.
-	If the number of information bits in the DCI format 0_0 monitored in a UE-specific search space prior to truncation is larger than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 monitored in a UE-specific search space equals the size of the DCI format 1_0 monitored in a UE-specific search space. 
Step 4A-1:
-	If the size of DCI format 0_1 monitored in a UE-specific search space equals that of a DCI format 0_2 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1.
-	If the size of DCI format 0_1 equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1
-	If the size of DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 1_2 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
-	If the size of DCI format 1_1 equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
Step 4B:
-	If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps 
-	Remove the padding bit (if any) introduced in step 4A-1 above
-	If the number of information bits in the DCI format 0_2 prior to padding is less than the payload size of the DCI format 1_2 for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_2 until the payload size equals that of the DCI format 1_2.
-	If the number of information bits in the DCI format 1_2 prior to padding is less than the payload size of the DCI format 0_2 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_2 until the payload size equals that of the DCI format 0_2.
Step 4B-1:
-	If the size of DCI format 0_1 monitored in a UE-specific search space equals that of a DCI format 0_2 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1.
-	If the size of DCI format 0_1 equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1
-	If the size of DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 1_2 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
-	If the size of DCI format 1_1 equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
Step 4C:
-	If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps 
-	If the number of information bits in the DCI format 0_1 prior to padding is less than the payload size of the DCI format 1_1 for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_1 until the payload size equals that of the DCI format 1_1.
-	If the number of information bits in the DCI format 1_1 prior to padding is less than the payload size of the DCI format 0_1 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_1 until the payload size equals that of the DCI format 0_1.
The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
-	the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_1 in another UE-specific search space; or
-	the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space; or
-	[the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_2 in another UE-specific search space; or]
-	[the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_2 in another UE-specific search space.]; or
-	the size of DCI format 0_2 in a UE-specific search space is equal to DCI format 0_1 in 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 another UE-specific search space.


[bookmark: OLE_LINK20]
Companies are encouraged to check the above text proposal and provide your comments here. 
	Company
	View

	Nokia, NSB
	We are fine with the steps 2.X. 
In steps 4 – we are wondering about the placement of 4D! Why we try to prevent 0_1/1_1 not to have the same size in step 4D actually after deciding if we need to size align DCI formats 0_2 & 1_2 (in step 4B) and 0_1 & 1_1 (in steps 4C). This may result in a case, that no DCI size alignment is done in 4A/B/C (as within the DCI size budget) – but then in step 4D we increase the number of DCI sizes (and therefore the procedure may fail). So should step 4D (if we do this step at all) actually come earlier than (at least some) of the DCI alignment steps of the fallback DCI (4A), 0_2 & 1_2 (4B) and/or 0_1 & 1_1 (step 4C)?
Meaning if we try to prevent the DCI size of 0_2/1_2 to be the same in steps 4, we might need to do something more what Ericsson had in their contribution. If this is needed or we rely on the fact the gNB to configure the DCI formats to be of different size to start with in steps 4, is of course something to be discussed. 

	CATT
	Agree with the TP proposed by FL.

	Samsung
	No TP is needed.

	Sharp
	We share the same view with Nokia on the placement of the step 4D. We further found out that the TP in summary R1-2001164 is different from that in R1-2xxxxx Email discussion-approval on remaining issues on DCI format in the Draft folder.
In the R1-2xxxxx Email discussion-approval on remaining issues on DCI format, the step 4D has been removed and the steps 4A-1 and 4B-1 have been introduced and placed earlier than step 4B and step 4C respectively. The issue on the placement of the step 4D seems to be addressed by the TP in R1-2xxxxx Email discussion-approval on remaining issues on DCI format.
Therefore, we are basically fine with the TP in R1-2xxxxx Email discussion-approval on remaining issues on DCI format in the Draft folder, which, I think, is the intended TP for discussion. 

	LGE
	As pointed out by Sharp, the summary in the draft folder does not include step 4D. Instead, the zero-padding is applied in step 4A-1 and 4B-1.  If the intention is the TP in the draft folder, we are fine. 

	WILUS
	For the case before step 3, the added step  2B  is workable. So, we are fine with the step 2B.
For the case after step 3, the added step 4A-1 and 4B-1 are not workable. Our observations are follows:
-          After step 4A-1 or 4B-1, the size of DCI format 0_2 or 1_2 monitored in a UE specific search space may equal to that of DCI format 0_0/1_0. In step 2A, a padding bit is added to DCI format 0_2 or 1_2 if the size of DCI format 0_2 or 1_2 is equal to that of DCI format 0_0/1_0. Similarly, the padding bit is necessary for step 4A-1 and 4B-1. 
-          In the step 4A-1 or 4B-1, the UE first checks two sizes of 0_1 and 0_2 and then checks two sizes of 0_1 and 0_0/1_0. Consider the case that X bits for DCI format 0_1, X bits for DCI format 0_0/1_0 and X+1 bits for DCI format 0_2. In this case, there is no padding bit from the first check because the size of DCI format 0_1 (X bits) is different that of DCI format 0_2 (X+1 bits). And then one padding bit is added to DCI format 0_1 (X+1 bits), of which the size is same as DCI format 0_2 (X+1 bits). 

	Apple
	We are also fine with step 2B
We see the issue that WILUS raises based on step 4A-1. Maybe an additional check should be done to eliminate this scenario. 
Do we have to ensure that the SUL and non-SUL sizes match after the whole procedure is done as step 4-A removes any padding that was added in step 2 ?

	Qualcomm
	We are fine with the TP in step 2A and the TP after step 4.  Step 2B and  4D is not needed any more if we follow Option 3 in Question 2 and 3 above. 

	MediaTek
	We are fine with 2-A. However, for the remaining changes we propose to use our Option-5 above.

	DOCOMO
	We share the same view with WILUS. The issue should be corrected.

	Intel
	Most of the TP is not needed, since there is no need to define additional zero-padding. Only the last part is sufficient (“The UE is not expected to handle a configuration that, after applying the above steps, results in ...”), but without the two statements about relative sizes between the fallback and new DCI formats.

	ZTE
	 Fine with the TP.

	Ericsson 
	In our view the steps to distinguish size of DCI format 0_2 or 1_2 from 0_1 or 1_1 and 0_0/1_0 monitored in another USS are not yet complete in the above proposed TP. Let’s take Step 4B-1 in the proposed TP and uplink DCI as an example. First part of Step 4B-1 in the proposed TP is to ensure that size of format 0_1 differs from that of 0_2 by padding one zero bit, and in the second part, size of format 0_1 is ensured to differ from that of 0_0/1_0 in another USS. However, it could happen that in the first part, the size of 0_1 already differs from that of 0_2 then the second part would not be performed which may result in having DCI formats 0_1 or 0_2 having the same size as that of 0_0/1_0 in another USS. This issue should be addressed.
Since DCI formats x_1 and x_2 can be configured in the same USS, the texts in the above proposed TP should also be updated accordingly.



Since there is objection for the above proposal #1, #2 and #3, feature lead would like to check if there is any objection if go to the following alternative proposal #1 and alternative proposal #2.
Alternative Proposal #1: UE is not expected to be configured with DCI format 0_0/1_0 and DCI format 0_2/1_2 having the same size, unless DCI format 0_0/1_0 and DCI format 0_2/1_2 are to be monitored in different search space sets with different non-overlapping CORESETs.  
Alternative Proposal #2: The UE is not expected to be configured with DCI format 0_1/1_1 and DCI format 0_2/1_2 having the same size, unless DCI format 0_1/1_1 and DCI format 0_2/1_2 are to be monitored in different search space sets with different non-overlapping CORESETs. 
But we didn’t achieve consensus on the above alternative proposals. Some company think it can be totally controlled by gNB and nothing needs to be specified. Meanwhile, chairman proposed some alternative proposals as below:
Proposals:
1. 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.  
1. 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.  
However after much further discussion, we are still not able to achieve consensus on the above proposal provided by Chairman. The main reason not to support the above proposal given by company as below:
1. If gNB has to ensure DCI format 0_0/1_0 and DCI format 0_2/1_2 having different sizes, then the gNB has to adjust DCI field configurations to avoid alignment. It’s much preferred to keep the same practice of Rel-15 that one padding bit is added if the sizes are aligned. If the sizes are naturally different, then padding step is not applied. If sizes happen to be the same, only one extra bit is added. One bit padding is minimal overhead compared to other padding performed to align sizes (e.g., to align 0_1 with 1_1, to align 0_1 with 1_1).
 
However, some company don’t agree with the above argument either, e.g. can just enlarge RV field without any impact on RRC configuration. Much discussion but no consensus achieved. 
Resource allocation type 1 with granularity larger than 1 RB
Issue A-2: Resource allocation type 1 with granularity larger than 1 RB for DCI format 0_2/1_2
Regarding resource allocation type 1, description for downlink resource allocation type 1 and for uplink resource allocation type 1 is still missing in TS 38.214, and the number of bits for frequency domain resource assignment for resource allocation type 1 in TS 38.212 is still in bracket. Several companies provide TPs for these aspects. 
One issue raised by CATT and WILUS is whether/how to align common PRB grid when grouping PRBs using the configured scheduling granularity, i.e. RBs are grouped into RBGs with considering common PRB grid, which will have impact on the formula to determine the number of bits for “Frequency domain resource assignment” for resource allocation type 1 in TS 38.212, and also have impact on how to do resource allocation assignment in TS 38.214. It seems there are some benefit to do this, like to support better multiplexing with type 0 resource allocation. 
Based on the inputs in the contributions, there are three main proposals on the text proposals:
·  Option 1: Adopt the following text proposal 1 for TS38.214.   
· Support: CATT, WULUS

	Text proposal 1
======================The Start of Text Proposal of TS38.214=======================
[bookmark: _Toc27299876][bookmark: _Toc29673141][bookmark: _Toc29673282][bookmark: _Toc29674275]5.1.2.2.2	Downlink resource allocation type 1

[bookmark: _Hlk498008922]In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in which case the size of CORESET 0 shall be used if CORESET 0 is configured for the cell and the size of initial DL bandwidth part shall be used if CORESET 0 is not configured for the cell.


A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by

if  then


else 




where 1 and shall not exceed . 




When the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP with size of , a downlink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks , where  is given by 
-	the size of CORESET 0 if CORESET 0 is configured for the cell;
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell. 
The resource indication value is defined by:

if  then


else 






where, and where shall not exceed .


If , K is the maximum value from set {1, 2, 4, 8} which satisfies ; otherwise K = 1. 



When the scheduling grant is received with DCI format 1_2, a downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block group RBGstart=0,1,…,NRBG-1 and a length in terms of virtually contiguously allocated resource block groups LRBGs=0,1,…,NRBG-1, where the resource block groups are defined in 5.1.2.2.1 with P configured by ResourceAllocationType1-granularity-ForDCIFormat1_2. The resource indication value is defined by replacing  with , replacing  with , and replacing with.[TBD]. [If the resource allocation indicates the corresponding PDSCH is mapped to RB index , the UE shall assume the PDSCH is also mapped to PRB indexes to .]
===========================Unchanged part is omitted===========================
[bookmark: _Toc11352147][bookmark: _Toc20318037][bookmark: _Toc27299935][bookmark: _Toc29673208][bookmark: _Toc29673349][bookmark: _Toc29674342]6.1.2.2.2	Uplink resource allocation type 1


In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 0_0 is decoded in any common search space in which case the size of the initial UL bandwidth part  shall be used. 


An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by 

if  then


else 




where 1 and shall not exceed. 




When the DCI size for DCI format 0_0 in USS is derived from the initial UL BWP with size  but applied to another active BWP with size of , an uplink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks . 
The resource indication value is defined by

if  then


else 






where, and where shall not exceed .


If , K is the maximum value from set {1, 2, 4, 8} which satisfies ; otherwise K = 1. 



When the scheduling grant is received with DCI format 0_2, an uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block group RBGstart=0,1,…,NRBG-1 and a length in terms of virtually contiguously allocated resource block groups LRBGs=0,1,…,NRBG-1, where the resource block groups are defined in 6.1.2.2.1 with P configured by ResourceAllocationType1-granularity-ForDCIFormat0_2. The resource indication value is defined by replacing  with , replacing  with , and replacing with. [TBD]. [If the resource allocation indicates the corresponding PUSCH is mapped to RB index , the UE shall assume the PUSCH is also mapped to PRB indexes to .]
===========================Unchanged part is omitted===========================
=======================The END of Text Proposal of TS38.214=====================



· Option 2: Adopt the following text proposal for the DL/UL resource allocation Type 1 for DCI format 1_2 to Sec. 5.1.2.2 and for DCI format 0_2 to Sec. 6.1.2.2 of TS 38.214 with the additions to be amended to the end of this section in red.   
· Support: Nokia

	TP to TS 38.214, Sec. 5.1.2.2 - Downlink resource allocation type 1 description completion
[bookmark: _Toc11352088][bookmark: _Toc20317978]5.1.2.2.2	Downlink resource allocation type 1
<Unchanged text is omitted>


When the scheduling grant is received with DCI format 1_2, a downlink type 1 resource allocation field consists of [TBD]. a resource indication value (RIV) corresponding to a nominal starting virtual resource block  and a nominal length in terms of contiguously allocated resource blocks , where K is given by ResourceAllocationType1-granularity-ForDCIFormat1_2 if configured; otherwise K = 1. 
The resource indication value is defined by

if  then


else 













where, and , and where 1 and shall not exceed . The actual starting virtual resource block  of the downlink type 1 resource allocation given by the resource indication value is defined by if  and ; otherwise . The actual length allocation in terms of contiguously allocated resource blocks of the downlink type 1 resource allocation given by the resource indication value is defined by

if  then




elseif  and  then


else

.



[If the resource allocation indicates the corresponding PDSCH is mapped to RB index , the UE shall assume the PDSCH is also mapped to PRB indexes to .]

TP to TS 38.214, Sec. 6.1.2.2 - Uplink resource allocation type 1 description completion
6.1.2.2.2	Uplink resource allocation type 1
<Unchanged text is omitted>


When the scheduling grant is received with DCI format 0_2, an uplink type 1 resource allocation field consists of [TBD]. a resource indication value (RIV) corresponding to a nominal starting virtual resource block  and a nominal length in terms of contiguously allocated resource blocks , where K is given by ResourceAllocationType1-granularity-ForDCIFormat0_2 if configured; otherwise K = 1. 
The resource indication value is defined by

if  then


else 













where, and , and where 1 and shall not exceed . The actual starting virtual resource block  of the uplink type 1 resource allocation given by the resource indication value is defined by if  and ; otherwise . The actual length allocation in terms of contiguously allocated resource blocks of the uplink type 1 resource allocation given by the resource indication value is defined by

if  then




elseif  and  then


else

.



[If the resource allocation indicates the corresponding PUSCH is mapped to RB index , the UE shall assume the PUSCH is also mapped to PRB indexes to .]



· Option 3: Adopt the following text proposal for the DL/UL resource allocation Type 1 for DCI format 1_2 to Sec. 5.1.2.2 and for DCI format 0_2 to Sec. 6.1.2.2 of TS 38.214 with the additions to be amended to the end of this section in red.   
· Support: Ericsson, NTT DCM

	TP for 38.214, Section 5.1.2.2.2
---------------------------- Start of proposed TP for 38.214  --------------------------------------------
When the scheduling grant is received with DCI format 1_2, a downlink type 1 resource allocation field consists of [TBD]. a resource indication value (RIV) corresponding to a starting virtual resource block  and a length in terms of contiguously allocated resource blocks , where K is given by ResourceAllocationType1-granularity-ForDCIFormat1_2 if configured; otherwise K = 1. 
The resource indication value is defined by
if  then
 
else 
 
[bookmark: _Hlk23846953]where ,  and , , and where   and shall not exceed . 
[If the resource allocation indicates the corresponding PDSCH is mapped to mapped onto an RB index , the UE shall assume the PDSCH is also mapped to that the PDSCH is also extended to include PRB indexes  to .]
----------------------------------------------End of proposed TP ----------------------------------------------------



	TP for 38.214, Section 6.1.2.2.2
---------------------------- Start of proposed TP for 38.214  --------------------------------------------
When the scheduling grant is received with DCI format 0_2, an uplink type 1 resource allocation field consists of [TBD]. a resource indication value (RIV) corresponding to a starting virtual resource block  and a length in terms of contiguously allocated resource blocks , where K is given by ResourceAllocationType1-granularity-ForDCIFormat0_2 if configured; otherwise K = 1. 
The resource indication value is defined by
if  then
 
else 
 
where ,  and , , and where   and shall not exceed . 
[If the resource allocation indicates the corresponding PUSCH is mapped to mapped onto an RB index , the UE shall assume the PUSCH is also mapped to that the PUSCH is also extended to include PRB indexes  to .]
----------------------------------------------End of proposed TP ----------------------------------------------------



Based on the views from contribution, it is observed more discussion needed, thus the following proposal was made initially.  
Proposal: Further discuss the text proposals for resource allocation type 1 for TS 38.214, taking the above three options as the starting point.  

To understand more the position from companies, the following questions were set for the first round email discussion, the summary of companies view and positions are as below: 
Question 4: Which option do you prefer for the three options on the TPs for resource allocation type 1 with granularity larger than 1 PRB for TS 38.214? Please explain your reasons. 
· Option 1: TP1 in section 2 in R1-2000935   
· Support: CATT, WULIS, Nokia (ok with modification to 38.212), Samsung, Sharp, Spreadtrum, OPPO, Vivo, Apple, Huawei, Qualcomm,  Apple, DOCOMO, Intel

· Option 2: TP in section 3.1 in R1-2000432  
· Support: Nokia, Ericsson, MTK,  

· Option 3: TP in section 2.1 in R1-2000230  
· Support: Ericsson, ZTE
	Company
	View

	Nokia, NSB
	Support the alignment with RBG (i.e. Option 1 or Option2) – details to be further discussed (see discussion on Option 1 & Option 2 differences below, do we change the number of bits in 38.212 or not?). 
Reason: We think it would be good to align the scheduling the RBG of Type 0 RA (i.e. go for Option 1 or Option 2, but do not support Option 3), especially as the RA granularity K and the RBG granularity P and for P=K, it would be good to indicate the same ‘RBGs’. 
Differences of Option1 & Option 2: As noted above, both operate on a ‘RBG’ level given by K with a minor difference: the ability to utilize all the PRBs in case of the BWP starting offset enabled by Option 2 and but not enabled by Option 1. The difference between these two options has something to do with how the number of bits is defined for Type 0 RA for DCI format 0_2 & 1_2, namely the number of ‘pseudo-RBGs’ for Type 1 is given by [image: cid:image001.png@01D5EB54.484A0B50] without taking the BWP offset into account whereas for Type 0 RA this is taken into account (i.e. [image: cid:image002.png@01D5EB54.484A0B50]. This mis-match in the number of addressable ‘RBGs’ assuming the number of bits for Type 1 RA for DCI format 0_2 & 1_2 has been taken into account in the Option 2 (i.e. the last RBG can be larger than given by K, by assigning the remaining PRBs) – but not with the currently proposed Option 1. So if we go for option 1, we think the number of bits for Type 1 RA should be changed in DCI format 0_2 and 1_2 from [[image: cid:image003.png@01D5ECD4.7DDDD6D0] ] bits to [image: cid:image004.png@01D5ECD4.7DDDD6D0] 
So we could be fine with something along the lines of Option 1, but would like to note here that for Option 1 also a change in 214 for the definition of the number of bits for Type 1 RA (as noted above) would be needed and as also discussed in the CATT contribution! If RAN1 is not willing to increase the number of bits for Type 1 RA (compared to the agreed 38.212), then Option 2 provides the solution to be able to address all the PRBs / PRGs (by for some cases having a larger last PRG, depending on the BWP offset). 

	CATT
	We support option 1. The PRG partition is already there and the VRB group has a clear pattern. The proposed TP is workable and simpler.

	Samsung
	Option 1.

	Sharp
	We support Option 1.

	Spreadtrum
	Option 1

	WILUS
	We support option 1. The RB grouping rule is already specified in Rel-15 and is reused to determine RB groups in option 1. If we adopt option 1, the number of bits for Type 1 RA for DCI format 0_2/1_2 is ceil(log2(NRBG*(NRBG +1)/2)), which is needed to be specified in TS38.212. 

	OPPO
	Option 1. 

	vivo
	We support option 1. 

	Apple
	Option 1

	Ericsson
	To align with RBG of FDRA type 0 when there can be BWP offset, we are OK to support Option 2.

	HW/HiSi
	Option 1

	Qualcomm
	We support Option 1. In option 1, the RBG grouping rule follows the same principle as the PRG and VRB-to-PRB interleaving design in NR Rel-15. Such option is beneficial when multiple users with different BWPs are scheduled in the same cell. Option 2 and 3 may result in mismatched RBG and PRG mapping, which could be problematic for both DL precoding at gNB as well as UE channel estimation. 

	Apple
	Option 1

	MediaTek
	We support option 2 which achieves the targeted objective of aligning the Rel-15 type-0 RBG-based RA with the Rel-16 URLLC type-1 with granularity larger than 1RB while also tackling the BWP starting offset issue.

	DOCOMO
	We support Option 1 rather than Option 3 in order to take alignment with common PRB grid into account.

	Intel
	Option 1

	ZTE
	Option 3


Based on the comments from companies, option 1 is the majority view. With option 1, if we modify the number of bits for FDRA field in 38.212 accordingly, then all the following benefits mentioned during the discussion can be achieved. 
· Enable alignment with common PRB grid
· Fully utilize the number of RBs considering BWP starting offset

Companies are fine with the above approach, and we have the following agreement from the first phase email discussion with further refinement on the TPs:
Revised Proposal #4: Adopt the following text proposals in principle for TS 38.214 and TS 38.212.
· Text proposal 1 in section 2 in R1-2000935 for section 5.1.2.2.2 and section 6.1.2.2.2 in TS 38.214.
· A text proposal with the following as starting point for section 7.3.1.1.3 and section 7.3.1.2.3 in TS 38.212 to align the above text proposal for section 5.1.2.2.2 and section 6.1.2.2.2 in TS 38.214.
[image: cid:image001.png@01D5ED45.0F2F1D90]
[image: cid:image002.png@01D5ED45.0F2F1D90]
[image: cid:image003.png@01D5ED45.0F2F1D90]
[image: cid:image004.png@01D5ED45.0F2F1D90]
 
Based on further comments on the above TPs, the following TPs as shown in R1-2001406 and R1-2001407 were agreed to be endorsed:
R1-2001406 Text proposal on resource allocation type 1 for TS 38.212 Section 7.3.1.1.3 & 7.3.1.2.3
	
------------------------------------Start of Text Proposal on TS 38.212------------------------------------------
[bookmark: _Toc29326609][bookmark: _Toc29327759]7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
<Unchanged parts are omitted>
-	Frequency domain resource assignment – number of bits determined by the following:
-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 6.1.2.2.1 of [6, TS 38.214]
-	 [] bits if only resource allocation type 1 is configured, or  [] bits if both resource allocation type 0 and 1 are configured, where   is the size of the active UL bandwidth part defined in clause 7.3.1.0,  is defined as in clause 4.4.4.4 of [4, TS 38.211] and  is given by higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2. If the higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2 is not configured,  is equal to 1.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 6.1.2.2.1 of [6, TS 38.214]. 
-	For resource allocation type 1, the  [  ] LSBs provide the resource allocation as follows:
-	For PUSCH hopping with resource allocation type 1:
-	MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists-ForDCIFormat0_2 contains two offset values and if the higher layer parameter frequencyHoppingOffsetLists-ForDCIFormat0_2 contains four offset values
-	 [] bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:
-	 [] bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment" field of the indicated bandwidth part.
<Unchanged parts are omitted>

[bookmark: _Toc29326613][bookmark: _Toc29327763]7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format.
<Unchanged parts are omitted>
-	Frequency domain resource assignment – number of bits determined by the following:
-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 5.1.2.2.1 of [6, TS 38.214];
-	 [ ] bits if only resource allocation type 1 is configured, or [] bits if both resource allocation type 0 and 1 are configured, where  is the size of the active DL bandwidth partgiven by clause 7.3.1.0, is defined as in clause 4.4.4.4 of [4, TS 38.211] and  is determined by higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2. If the higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2 is not configured,  is equal to 1.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.1 of [6, TS 38.214].
-	For resource allocation type 1, the  [  ] LSBs provide the resource allocation as defined in Clause 5.1.2.2.2 of [6, TS 38.214]
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment" field of the indicated bandwidth part.
<Unchanged parts are omitted>
--------------------------------------End of Text Proposal on TS 38.212-------------------------------------------



R1-2001407 Text proposal on resource allocation type 1 for TS 38.214 Section 5.1.2.2.2 & 6.1.2.2.2
	--------------------------------------Start of Text Proposal on TS 38.214------------------------------------------
5.1.2.2.2	Downlink resource allocation type 1

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in which case the size of CORESET 0 shall be used if CORESET 0 is configured for the cell and the size of initial DL bandwidth part shall be used if CORESET 0 is not configured for the cell.


A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by

if  then


else 




where 1 and shall not exceed . 




When the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP with size of , a downlink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks , where  is given by 
-	the size of CORESET 0 if CORESET 0 is configured for the cell;
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell. 
The resource indication value is defined by:

if  then


else 






where, and where shall not exceed .


If , K is the maximum value from set {1, 2, 4, 8} which satisfies ; otherwise K = 1. 
When the scheduling grant is received with DCI format 1_2, a downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block group RBGstart=0, 1, …, NRBG-1 and a length in terms of virtually contiguously allocated resource block groups LRBGs=1, …, NRBG, where the resource block groups are defined as in 5.1.2.2.1 with P defined by ResourceAllocationType1-granularity-ForDCIFormat1_2 if the UE is configured with higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2, and P=1 otherwise. 
The resource indication value is defined by
if  then

else 




Where   and shall not exceed . [TBD]. [If the resource allocation indicates the corresponding PDSCH is mapped to RB index , the UE shall assume the PDSCH is also mapped to PRB indexes to .]
<Unchanged parts are omitted>
6.1.2.2.2	Uplink resource allocation type 1


In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 0_0 is decoded in any common search space in which case the size of the initial UL bandwidth part  shall be used. 


An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by 

if  then


else 




where 1 and shall not exceed. 




When the DCI size for DCI format 0_0 in USS is derived from the initial UL BWP with size  but applied to another active BWP with size of , an uplink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks . 
The resource indication value is defined by

if  then


else 






where, and where shall not exceed .


If , K is the maximum value from set {1, 2, 4, 8} which satisfies ; otherwise K = 1. 
When the scheduling grant is received with DCI format 0_2, an uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block group RBGstart=0, 1, …, NRBG-1 and a length in terms of virtually contiguously allocated resource block groups LRBGs=1, …, NRBG, where the resource block groups are defined as in 6.1.2.2.1 with P defined by ResourceAllocationType1-granularity-ForDCIFormat0_2 if the UE is configured with higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2, and P=1 otherwise. 
The resource indication value is defined by
if  then

else 




Where   and shall not exceed . [TBD]. [If the resource allocation indicates the corresponding PUSCH is mapped to RB index , the UE shall assume the PUSCH is also mapped to PRB indexes to .]
<Unchanged parts are omitted>
--------------------------------------End of Text Proposal on TS 38.214-------------------------------------------



Remaining open points on RRC parameters 
Issue A-4: Conditional or direct configurability of the AP field sizes for DCI format 0_2 and 1_2?
In the current TS 38.212, the following were captured to reflect the agreements from RAN1#99:
	· 7.3.1.1.3	Format 0_2:
Antenna ports – number of bits determined by the following:
-	0 bit if both higher layer parameter dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and higher layer parameter dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2 are not configured;
· 7.3.1.2.3	Format 1_2
Antenna port(s) – 0, 4, 5, or 6 bits 
-	0 bit if both higher layer parameter dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and higher layer parameter dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 are not configured;



Based on the current agreements, AP field size can be 0 only if separate DMRS parameters are not configured for DCI formats 0_2 and 1_2. Nokia propose to introduce a separate RRC parameter such as ‘Antenna_ports_field_presence- ForDCIFormat0_2 / Antenna_ports_field_presence- ForDCIFormat1_2’ to control the presence of the field would provide more flexibility. Intel has similar view. The main benefits shown in the Nokia contribution are as below. 
· It will allow to independently configure the size of the antenna port(s) fields and the PTRS transmission for higher speed scenarios for DCI formats 0_2 and 1_2. With the current conditional linkage, it will not be possible to have PTRS transmission configured and the antenna port(s) field size set to 0 bit at the same time. 
· It will allow to operate URLLC with the configured DM-RS using the first antenna port of the respective tables. This will allow configuring different DM-RS sequence initialization for UL and DL independently. Moreover, MU-MIMO multiplexing e.g. useful especially in UL direction will not be possible when operating with a single DM-RS port. 
It seems there is some benefits to support this. However, more inputs are needed before making any decision. Thus the following proposal was made initially. 
Proposal: Further discuss whether to introduce independent RRC parameters AntennaPorts-FieldPresence-ForDCIFormat0_2 for DCI format 0_2 and AntennaPorts-FieldPresence-ForDCIFormat1_2 for DCI format 1_2, enabling to set the field size of the Antenna port(s) fields to 0.

To understand more on the positions and views from companies, the following questions are made and discussed during the email discussion:
Question 5: Whether to introduce independent RRC parameters AntennaPorts-FieldPresence-ForDCIFormat0_2 for DCI format 0_2 and AntennaPorts-FieldPresence-ForDCIFormat1_2 for DCI format 1_2?
· Yes: Nokia, Intel, LGE, Sharp, Apple, Ericsson, Huawei, MediaTek, DOCOMO, ZTE (ok)
· No: Samsung, Qualcomm, ZTE
	Company
	View

	Nokia, NSB
	As provided in our input contribution, we support the RRC parameters of ‘Field presence’. The related TPs can be found in our contribution R1-2000432  in Sec. 2.1 

	CATT
	Before provide our position, we would like to make a clarification here: which AP will be used for PTRS-DMRS association when the AP bit field is configured as not present? 

	Samsung
	No need.

	Sharp
	We support to introduce the new RRC parameters.

	LGE
	We support independent RRC parameters for DCI format 0_2/1_2.

	 Apple
	 Support the new RRC parameters

	Ericsson
	We support new RRC parameters for configuring the absence of antenna port field in DCI formats 0_2 and 1_2.

	HW/HiSi
	We support to introduce new RRC parameters

	Qualcomm
	We don’t think such RRC parameters are needed. We do not see a strong use case to configure the dmrs-Downlink/Uplink-ForDCIFormat0_2/1_2 and at the same time having 0 bit antenna port fields.  

	MediaTek
	Yes, we support introducing independent RRC parameters

	DOCOMO
	We support the new RRC parameters

	Intel
	DMRS configuration is coupled to AP bit-field size in URLLC DCI format, which doesn’t allow to provide the UE with a DMRS configuration explicitly while still realizing a zero-bit AP bit-field in the DCI format scheduling a single-port transmission, with the precoding and antenna mapping determined semi-statically.
Such flexibility in configuration, scheduling, and link-adaptation is desired and enabled by separate indication via RRC signaling to control the presence of the AP bit-field in DCI. This enables use of additional DMRS symbols, and RE mapping, etc., while still using single-port transmission based on the provided DMRS configuration for URLLC DCI format, and yet not incurring at least 2 bits for the AP field. Otherwise, DMRS and RE mapping characteristics are compromised to achieve smaller DCI payload size, which is not a sensible approach.
 

	 ZTE
	 We slightly prefer to not include new RRC parameters at this late stage. The benefits raised by introducing these parameters are mainy to enable MU-MIMO or fit with high speed scenario just in case of 0 bit AP. Not that attractive for us. But also OK to go with the majority



Based on the above comments, the majority view is to support introduce independent RRC parameters AntennaPorts-FieldPresence-ForDCIFormat0_2 for DCI format 0_2 and AntennaPorts-FieldPresence-ForDCIFormat1_2 for DCI format 1_2. From feature lead perspective, it seems good to support it, in addition to more flexibility, it will avoid the restriction for PTRS also. According to the current 38.331 structure, PTRS related configuration is included in DMRS configuration, if we don’t configure DMRS configuration in order to set the bit size of antenna port to 0, then that means PTRS transmission may not be possible also. Therefore, it would be good to enable this kind of flexibility. Companies are encouraged to accept the proposal. 

Proposal #5: Introduce independent RRC parameters AntennaPorts-FieldPresence-ForDCIFormat0_2 for DCI format 0_2 and AntennaPorts-FieldPresence-ForDCIFormat1_2 for DCI format 1_2.
	Company
	View

	Feature lead
	Based on the above comments, the majority view is to support introduce independent RRC parameters AntennaPorts-FieldPresence-ForDCIFormat0_2 for DCI format 0_2 and AntennaPorts-FieldPresence-ForDCIFormat1_2 for DCI format 1_2. From feature lead perspective, it seems good to support it, in addition to more flexibility, it will avoid the restriction for PTRS also. According to the current 38.331 structure, PTRS related configuration is included in DMRS configuration, if we don’t configure DMRS configuration in order to set the bit size of antenna port to 0, then that means PTRS transmission may not be possible also. Therefore, it would be good to enable this kind of flexibility. Companies are encouraged to accept the proposal.

	Nokia, NSB
	Agree with FL’s proposal

	HW/HiSi
	Agree

	vivo
	Agree

	Samsung
	OK with the proposal although not our preference

	MediaTek
	Support

	Intel
	Agree

	Apple
	Agree with proposal

	Qualcomm
	Ok to comprise to FL’s proposal.  

	CATT
	Agree with the proposal

	Sharp
	Agree with FL’s proposal

	Ericsson
	Agree with the proposal




At the end of the first phase email discussion, the above proposal #5 was agreed. And the corresponding TP is agreed as shown in section 5.  

Issue A-5: Whether to introduce CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2? 
In the endorsed RRC parameter sheet, the RRC parameter CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2 is still in bracket. Nokia discuss this issue as below: 
	Nokia R1-2000432
Looking now at the A-CSI trigger state list, there is a similar behavior supported using MAC CE activation of a subset of A-CSI trigger states, when checking 38.214, 38.321 & 38.331 here. The Rel-15 A-CSI trigger state list can have up to 128 entries, but the CSI request field is limited to 6 bits which can at maximum trigger 63 A-CSI states (as state ‘0’ indicates no CSI triggering). A MAC CE (described in 38.321, Sec. 6.1.3.13) is then used to indicate to the UE by a bitmap which of the trigger states actually are used (i.e. the ones with ‘1’ are used) – from 38.214 Sec. 5.1.2.1:
	




When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a subselection indication, as described in clause 6.1.3.13 of [10, TS 38.321], used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where .



Therefore, even though the gNB would configure a smaller CSI triggering size for DCI format 0_2, it can through the MAC CE select any subset from the larger list (e.g. used with DCI format 0_2). From this perspective, there is no need for independent configuration of the CSI-AperiodicTriggerStateList-ForDCIFormat0_2 and anyhow a separate MAC CE for DCI format 0_2 is required for DCI format 0_2 (just due to the fact if having the list size >63 entries). 
But as discussed, there a is at least a need for separate MAC CE due to the potentially different size of the CSI request field. RAN1 should inform RAN2 that a separate MAC CE of 6.1.3.13 denoted with “Aperiodic CSI Trigger State Subselection MAC CE”. 
So, summarizing here there is no need for neither of the two lists to be separately configured for DCI format 0_2 and considering the expected RRC overhead, especially the A-CSI trigger list IE contains plenty of RRC parameters which gets rather large. Therefore, we think that RAN1 may remove both RRC parameters from the RRC parameter list or alternatively (which is not our preference) to support both new lists as if separate lists due to some reason, then it should equally apply to A-CSI and SP-CSI triggering. Moreover, there is at a need for a separate MAC CE “Aperiodic CSI Trigger State Subselection MAC CE” for DCI format 0_2 due to the potentially different size of the CSI request field (RAN1 to inform RAN2).
Proposal 2.2A: Inform RAN2, that a separate Aperiodic CSI Trigger State Subselection MAC CE will be required for the new DCI format 0_2.
Proposal 2.2B: As based on the analysis provided, there is no need for separate configuration of the A-CSI trigger list and SP-CSI trigger list for DCI format 0_2 even though supporting a separate reportTriggerSize, the RRC parameters CSI-AperiodicTriggerStateList-ForDCIFormat0_2 and [CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2] from the Rel-16 RRC parameter lists.



Since CSI-AperiodicTriggerStateList-ForDCIFormat0_2 was already agreed, and it can provide more flexibility for the configuration if same RRC entries are used for different DCI formats, probably no need to remove it again. As to whether to introduce separate MAC CE, it seems RAN2 is discussing this issue also, in the case we can leave it for RAN2 to decide. If we keep the RRC parameter CSI-AperiodicTriggerStateList-ForDCIFormat0_2, then it seems ok to introduce the RRC parameter CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2 also.  However, companies are encouraged to provide their views on this on the following two options:
· Option 1: Remove the bracket for the RRC parameter CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2.   
· Support: 

· Option 2: Remove the RRC parameters CSI-AperiodicTriggerStateList-ForDCIFormat0_2 and [CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2] from the Rel-16 RRC parameter lists.   
· Support: Nokia

[bookmark: OLE_LINK6]Proposal #5: Further discuss the following two options:
· Option 1: Remove the bracket for the RRC parameter CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2.   
· Support: 

·  Option 2: Remove the RRC parameters CSI-AperiodicTriggerStateList-ForDCIFormat0_2 and [CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2] from the Rel-16 RRC parameter lists.   
· Support: 

Question 6: Whether to introduce CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2?
· Option 1: Remove the bracket for the RRC parameter CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2.   
· Support: Sharp, Ericsson, MTK 

·  Option 2: Remove the RRC parameters CSI-AperiodicTriggerStateList-ForDCIFormat0_2 and [CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2] from the Rel-16 RRC parameter lists.   
· Support: Nokia, CATT, Samsung, LGE, Spreadtrum, Apple, Huawei, Qualcomm, DOCOMO, Intel, ZTE
	Company
	View

	Nokia, NSB
	Option 2 – as discussed in our contribution R1-2000432  in Sec. 2.2, as there is no real advantage of independent configuration (but very large RRC overhead). 
Please note, that independently if we end up with Option 1 or Option 2, as also discussed in our contribution, we need to inform RAN2 about the need for a second / separate Aperiodic CSI Trigger State Subselection MAC CE for the new DCI format 0_2

	CATT
	We share the same view as Nokia. Furthermore, no matter what DCI format is, they are used to schedule the same UE. We don’t see any reason to introduce different CSI-AperiodicTriggerStateList for different DCI format. We face the same issue for TCI state list and have the similar argument during the meeting. And the same TCI state list is applied to both legacy DCI format and new DCI formats.

	Samsung
	Option 2

	Sharp
	We support the option 1 as well as we think it is not necessary to remove the already agreed RRC parameter CSI-AperiodicTriggerStateList-ForDCIFormat0_2.  The CSI trigger states configured for DCI format 0_2 can share some CSI report configurations which can be also configured for DCI format 0_1 so that the RRC overhead would be reduced. Furthermore, the CSI trigger states configured for DCI format 0_2 can have different CSI report configurations from DCI format 0_1. For example, the reportSlotOffsetList in the CSI-ReportConfig can be separately configured for the DCI format 0_1 and 0_2 given considering the entries of TDRA table for DCI format 0_2 can be different from that for DCI format 0_1. Note that the RRC parameter reportSlotOffsetList-r16-ForDCIFormat0_2 and reportSlotOffsetList-r16-ForDCIFormat0_1 are still under bracket and is under PUSCH e-mail discussion. But we think it is beneficial to also configure these separate RRC parameters. 
Lastly, we think, regardless of the option1 or the option 2, a seperate MAC CE is needed for the DCI format 0_2 for the aperiodic CSI trigger state selection.

	LGE
	Option 2. We share the view with Nokia and CATT. We see no significant need to separately configure CSI-AperiodicTriggerStateList for different DCI formats. 
We also agree with Nokia that separate MAC CE for DCI format 0_2 is needed (and inform RAN2). 

	Spreadtrum
	Option 2. Agree with Nokia, CATT and LGE.

	Apple
	Option 2

	Ericsson
	We support Option 1 for flexible CSI configurations for DCI format 0_2 and 0_1.

	HW/HiSi
	Option 2

	Qualcomm
	Option 2. 

	MediaTek
	We support Option-1. There is no need to remove the agreed RRC parameterCSI-AperiodicTriggerStateList-ForDCIFormat0_2. We agree with the views shared by Sharp and we think thatCSI-ReportConfig  can be differently configured for the DCI format 0_2 and this could be beneficial for URLLC.

	DOCOMO
	Option 2

	Intel
	Option 2

	ZTE
	Option 2. 
But we think there is no need to introduce a new MAC CE for DCI format 0_2. Similarly as what we have been agreed to TCI indication, if the CSI request filed of DCI format 0_2 is smaller than that of DCI format 0_1, we can just use the first 2^X trigger states indicated by MAC CE, where X is the number of CSI request field in DCI format 0_2. This is exactly the same as TCI agreements (copied below for better reference).
.
Agreements:
Support additional 1 or 2 bits for “Transmission configuration indication” in DCI format 1_2
The candidate value of range for tci-PresentInDCI-ForDCIFormat1_2 is {1, 2, 3}
0 bit for “Transmission configuration indication” in DCI format 1_2 if tci-PresentInDCI-ForDCIFormat1_2 is not configured
Same RRC configuration on the TCI state list for DCI format 1_1 and DCI format 1_2
Same TCI states for DCI format 1_1 and DCI format 1_2 are activated by MAC CE
If 1 bit is configured, then the first two TCI states activated by MAC CE can be dynamically indicated by this 1 bit for single TRP
If 2 bits is configured, then the first four TCI states activated by MAC CE can be dynamically indicated by this 2 bits for single TRP



Based on the above inputs, the majority view is to support option 2. Since the number of entries for CSI-AperiodicTriggerStateList is very big, I agree that probably the flexibility for different configuration for DCI format 1_1 and DCI format 1_2 can be achieved even without these RRC parameter, thus option 2 is ok meanwhile can reduce the RRC signaling overhead. However, I agree with MTK and sharp that it is not good to remove the agreed RRC parameter. For progress perspective, I would suggest companies to consider go with option 2. However, if companies raise strong concern, probably we will have to go with option 1 since not good to reverse the previous agreement if really necessary I think. 

Proposal #6: Remove the RRC parameters CSI-AperiodicTriggerStateList-ForDCIFormat0_2 and [CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2] from the Rel-16 RRC parameter lists. 
	Company
	View

	Feature lead
	Based on the above inputs, the majority view is to support option 2. Since the number of entries for CSI-AperiodicTriggerStateList is very big, I agree that probably the flexibility for different configuration for DCI format 1_1 and DCI format 1_2 can be achieved even without these RRC parameter, thus option 2 is ok meanwhile can reduce the RRC signaling overhead. However, I agree with MTK and sharp that it is not good to remove the agreed RRC parameter. For progress perspective, I would suggest companies to consider go with option 2. However, if companies raise strong concern, probably we will have to go with option 1 since not good to reverse the previous agreement if really necessary I think.
 
Note that as to the MAC CE issue, I heard that it is under discussion in RAN2 already, thus we can leave it to RAN2 since it is an RAN2 issue.  

	Nokia, NSB
	Agree with FL’s proposal

And as Chengyan pointed out, there are discussions on the MAC CE issue in RAN2 e-meeting already (so please just inform your RAN2 colleagues, but no RAN1 action seen as needed)

	HW/HiSi
	We are fine the FL proposal

	Samsung
	Agree

	MediaTek
	We are fine to support the proposal.

	Intel
	Agree

	Apple
	Agree

	Qualcomm
	Agree. 

	CATT
	Agree. 

	Sharp
	OK to support FL’s proposal

	Ericsson
	Agree with the proposal



At the end of the first phase email discussion, the above proposal #6 was agreed. And the corresponding TP is agreed as shown in section 5.  

[bookmark: OLE_LINK7]Issue A-9: Whether to include formats0-0-And-1-0 as the candidate value for dci-Formats-Rel16
During the email discussion on RRC parameter, we still have formats0-0-And-1-0 in bracket as shown below. The main reason is due to lack of explicit agreement.    
[image: ]

From feature lead perspective, I think it is straightforward to also include it. To understand more the positions and views from companies, the following question was made.

Question 7: Whether to include formats0-0-And-1-0 as the candidate value for dci-Formats-Rel16?
· Option 1: Remove the bracket on formats0-0-And-1-0 in the column of value range for RRC parameter dci-Formats-Rel16.   
[image: ]
· Support: Nokia, CATT, Panasonic, Sharp, Spreadtrum, Apple, Ericsson, Huawei, MTK, DCM, Intel, ZTE
· Not support: Samsung,

	Company
	View

	Nokia, NSB
	We are OK to remove the brackets on the RRC parameters. 
The TP to 38.213 that Ericsson provided in their contribution on the missing handling of the agreed 0_1 & 1_1 should be included to 38.213, Sec. 10.1. 

	HW/HiSi
	Support the proposal (Option 1)

	MediaTek
	We support this proposal.

	DOCOMO
	We support the proposal

	Intel
	We support the proposal.

	ZTE
	 Fine with this proposal.

	Apple
	We are fine with this proposal

	Ericsson
	Remove the brackets on the RRC parameter to include format0-0And1-0 in dci-Formats-Rel16. 
Note also that in 38.213, DCI formats 0_0 and 1_0 are included as possible value in the new parameter dci-Formats-Rel16. We propose a TP below to capture both DCI formats 0_0 and 1_0 and 0_1 and 1_1 in dci-Formats-Rel16.

--------------- Start of proposed TP for 38.213  -------------------------
For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with [image: cid:image006.png@01D5ECD4.7DDDD6D0] search space sets where, for each search space set from the [image: cid:image007.png@01D5ECD4.7DDDD6D0] search space sets, the UE is provided the following by SearchSpace: 
-     a search space set index [image: cid:image008.png@01D5ECD4.7DDDD6D0], [image: cid:image009.png@01D5ECD4.7DDDD6D0], by searchSpaceId 
-     an association between the search space set [image: cid:image008.png@01D5ECD4.7DDDD6D0] and a CORESET [image: cid:image010.png@01D5ECD4.7DDDD6D0] by controlResourceSetId 
-     a PDCCH monitoring periodicity of [image: cid:image011.png@01D5ECD4.7DDDD6D0] slots and a PDCCH monitoring offset of [image: cid:image012.png@01D5ECD4.7DDDD6D0] slots, by monitoringSlotPeriodicityAndOffset
-- OMITTED TEXTS---
-     if search space set [image: cid:image008.png@01D5ECD4.7DDDD6D0] is a USS set, an indication by dci-Formats to monitor PDCCH candidates either for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or an indication by dci-Formats-Rel16 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or for DCI format 0_2 and DCI format 1_2, or, if a UE indicates a corresponding capability, for DCI format 0_1, DCI format 1_1, DCI format 0_2, and DCI format 1_2, or for DCI format 3_0, or for DCI format 3_1, or for DCI format 3_0 and DCI format 3_1 
-----------------------End of proposed TP -----------------------------------

	Samsung
	We object the proposal (option 1). DCI formats 0_0/1_0 and 0_1/1_1 are separate in Rel-15 due to different sizes requiring different CCE ALs. The proposal (Option 1) has drawbacks without any meaningful benefit.

	Sharp
	We support the option 1.

	Spreadtrum
	We support the proposal.

	CATT
	We are fine with this proposal

	Panasonic
	We support the proposal.




Based on the above summary, the majority view is to support the proposal. According to the current 38.213, it means that DCI format 0_0 and DCI format 1_0 are already included in dci-Formats-Rel16. Companies are encouraged to support it. In addition, it seems the corresponding TP in R1-2000230 is reasonable also.

Proposal #7: Remove the bracket on formats0-0-And-1-0 in the column of value range for RRC parameter dci-Formats-Rel16. 
· Adopt the following TP in section 2.4 in R1-2000230 for section 10.1 in TS 38.213.     

	---------------------------- Start of proposed TP for 38.213  --------------------------------------------
For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with [image: ] search space sets where, for each search space set from the [image: ] search space sets, the UE is provided the following by SearchSpace: 
-	a search space set index [image: ], [image: ], by searchSpaceId 
-	an association between the search space set [image: ] and a CORESET [image: ] by controlResourceSetId 
-	a PDCCH monitoring periodicity of [image: ] slots and a PDCCH monitoring offset of [image: ] slots, by monitoringSlotPeriodicityAndOffset
-- OMITTED TEXTS---
-	if search space set [image: ] is a USS set, an indication by dci-Formats to monitor PDCCH candidates either for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or an indication by dci-Formats-Rel16 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or for DCI format 0_2 and DCI format 1_2, or, if a UE indicates a corresponding capability, for DCI format 0_1, DCI format 1_1, DCI format 0_2, and DCI format 1_2, or for DCI format 3_0, or for DCI format 3_1, or for DCI format 3_0 and DCI format 3_1 
----------------------------------------------End of proposed TP ----------------------------------------------------



	Company
	View

	Feature lead
	Based on the above summary, the majority view is to support the proposal. According to the current 38.213, it means that DCI format 0_0 and DCI format 1_0 are already included in dci-Formats-Rel16. Companies are encouraged to support it. In addition, it seems the corresponding TP in R1-2000230 is reasonable also.

	Nokia, NSB
	Agree with FL’s proposal

	HW/HiSi
	We agree to the proposal.

	Samsung
	OK with the proposal – previously misunderstood the intention

	MediaTek
	Support

	Intel
	Agree

	Apple
	Agree

	CATT
	Agree

	Sharp
	Agree with FL’s proposal

	Ericsson
	Agree with the proposal



Based on the discussion, the above proposal #7 was agreed. 

Summary of agreements and endorsed TPs
Based on the email discussion [100e-NR-L1enh_URLLC_PDCCH-01] on remaining issues on DCI format, proposal #5, proposal #6 and proposal #7 were agreed and the corresponding TPs were endorsed. Accordingly the following agreements can be made for easier tracking:
Agreements:
Introduce independent RRC parameters AntennaPorts-FieldPresence-ForDCIFormat0_2 for DCI format 0_2 and AntennaPorts-FieldPresence-ForDCIFormat1_2 for DCI format 1_2.

Agreements:
Endorse the text proposal in R1-2001405 for TS 38.212 Section 7.3.1.1.3 & 7.3.1.2.3, to reflect the agreement “Introduce independent RRC parameters AntennaPorts-FieldPresence-ForDCIFormat0_2 for DCI format 0_2 and AntennaPorts-FieldPresence-ForDCIFormat1_2 for DCI format 1_2”.
	--------------------------------------Start of Text Proposal on TS 38.212------------------------------------------
7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
<Unchanged parts are omitted>
-	Antenna ports – number of bits determined by the following:
-	0 bit if higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat0_2 is both higher layer parameter dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and higher layer parameter dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2 are not configured;
-	2, 3, 4, or 5 bits otherwise,
-	2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1;
-	4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2;
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transform precoder is disabled, dmrs-Type=1, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if transform precoder is disabled, dmrs-Type=1, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if transform precoder is disabled, dmrs-Type=2, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if transform precoder is disabled, dmrs-Type=2, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. 
If a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2 and is configured with AntennaPorts-FieldPresence-ForDCIFormat0_2, the bitwidth of this field equals , where   is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and  is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2. A number of zeros are padded in the MSB of this field, if the mapping type of the PUSCH corresponds to the smaller value of   and . 
If a UE is not configured with higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat0_2 but configured with one or more of dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23. 
-	SRS request – 0, 1, 2 or 3 bits
-	0 bit if the higher layer parameter SRSRequest-ForDCIFormat0_2 is not configured;
-	1 bit as defined by Table 7.3.1.1.3-1 if higher layer parameter SRSRequest-ForDCIFormat0_2 = 1 and for UEs not configured with supplementaryUplink in ServingCellConfig in the cell;  
-	2 bits if higher layer parameter SRSRequest-ForDCIFormat0_2 = 1 and for UEs configured with supplementaryUplink in ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second bit is defined by Table 7.3.1.1.3-1; 
-	2 bits as defined by Table 7.3.1.1.2-24 if higher layer parameter SRSRequest-ForDCIFormat0_2 = 2 and for UEs not configured with supplementaryUplink in ServingCellConfig in the cell;  
-	3 bits if higher layer parameter SRSRequest-ForDCIFormat0_2 = 2 and for UEs configured with supplementaryUplink in ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24; 
<Unchanged parts are omitted>

7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format.
<Unchanged parts are omitted>
-	Antenna port(s) – 0, 4, 5, or 6 bits 
-	0 bit if higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat1_2 is both higher layer parameter dmrs-DownlinkForPDSCH-MappingTypeA-ForDCIFormat1_2 and higher layer parameter dmrs-DownlinkForPDSCH-MappingTypeB-ForDCIFormat1_2 are 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 parts are omitted>
--------------------------------------End of Text Proposal on TS 38.212-------------------------------------------




Agreements:
Remove the RRC parameters CSI-AperiodicTriggerStateList-ForDCIFormat0_2 and [CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2] from the Rel-16 RRC parameter lists.

Agreements:
Endorse the text proposal in R1-2000432 for TS 38.214 Section 5.2.1 & 5.2.1.5.2, to reflect the agreement “Remove the RRC parameters CSI-AperiodicTriggerStateList-ForDCIFormat0_2 and [CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2] from the Rel-16 RRC parameter lists”.
	TP to TS 38.214, Sec. 5.2.1 & 5.2.1.5.2 on CSI trigger state list for DCI format 0_2
5.2.1 Channel state information framework
The procedures on aperiodic CSI reporting described in this section assume that the CSI reporting is triggered by DCI format 0_1, but they equally apply to CSI reporting triggered by DCI format 0_2, by applying the higher layer parametersCSI-AperiodicTriggerStateList-ForDCIFormat0_2, [CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2]and reportTriggerSize-ForDCIFormat0_2 instead of CSI-AperiodicTriggerStateList, [CSI-SemiPersistentOnPUSCH-TriggerStateList] and reportTriggerSize, respectively.
<Unchanged text is omitted>
5.2.1.5.2 Semi-persistent CSI/Semi-persistent CSI-RS
For semi-persistent reporting on PUSCH, a set of trigger states are higher layer configured by CSI-SemiPersistentOnPUSCH-TriggerStateList [for DCI format 0_1 and CSI-SemiPersistentOnPUSCH-TriggerStateList-ForDCIFormat0_2 for DCI format 0_2], where the CSI request field in DCI scrambled with SP-CSI-RNTI activates one of the trigger states. A UE is not expected to receive a DCI scrambled with SP-CSI-RNTI activating one semi-persistent CSI report with the same CSI-ReportConfigId as in a semi-persistent CSI report which is activated by a previously received DCI scrambled with SP-CSI-RNTI.
<Unchanged text is omitted>


 
Agreements:
Remove the bracket on formats0-0-And-1-0 in the column of value range for RRC parameter dci-Formats-Rel16. 
1. Adopt the following TP in section 2.4 in R1-2000230 for section 10.1 in TS 38.213.     
	---------------------------- Start of proposed TP for 38.213  --------------------------------------------
For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with [image: cid:image044.png@01D5ED45.0F2F1D90] search space sets where, for each search space set from the [image: cid:image045.png@01D5ED45.0F2F1D90] search space sets, the UE is provided the following by SearchSpace: 
-    a search space set index [image: cid:image046.png@01D5ED45.0F2F1D90], [image: cid:image047.png@01D5ED45.0F2F1D90], by searchSpaceId
-    an association between the search space set [image: cid:image048.png@01D5ED45.0F2F1D90] and a CORESET [image: cid:image049.png@01D5ED45.0F2F1D90] by controlResourceSetId
-    a PDCCH monitoring periodicity of [image: cid:image050.png@01D5ED45.0F2F1D90] slots and a PDCCH monitoring offset of [image: cid:image051.png@01D5ED45.0F2F1D90] slots, by monitoringSlotPeriodicityAndOffset
-- OMITTED TEXTS---
-    if search space set [image: cid:image052.png@01D5ED45.0F2F1D90] is a USS set, an indication by dci-Formats to monitor PDCCH candidates either for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or an indication by dci-Formats-Rel16to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or for DCI format 0_2 and DCI format 1_2, or, if a UE indicates a corresponding capability, for DCI format 0_1, DCI format 1_1, DCI format 0_2, and DCI format 1_2, or for DCI format 3_0, or for DCI format 3_1, or for DCI format 3_0 and DCI format 3_1 
----------------------------------------------End of proposed TP ----------------------------------------------------




In addition, proposal #4 was agreed in principle with further refinement of the TPs. Based on the email discussion, the following TPs were endorsed.

Agreements:
Endorse the text proposal on resource allocation type 1 in R1-2001406 for TS 38.212 Section 7.3.1.1.3 & 7.3.1.2.3.
	
------------------------------------Start of Text Proposal on TS 38.212------------------------------------------
7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
<Unchanged parts are omitted>
-	Frequency domain resource assignment – number of bits determined by the following:
-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 6.1.2.2.1 of [6, TS 38.214]
-	 [] bits if only resource allocation type 1 is configured, or  [] bits if both resource allocation type 0 and 1 are configured, where   is the size of the active UL bandwidth part defined in clause 7.3.1.0,  is defined as in clause 4.4.4.4 of [4, TS 38.211] and  is given by higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2. If the higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2 is not configured,  is equal to 1.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 6.1.2.2.1 of [6, TS 38.214]. 
-	For resource allocation type 1, the  [  ] LSBs provide the resource allocation as follows:
-	For PUSCH hopping with resource allocation type 1:
-	MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists-ForDCIFormat0_2 contains two offset values and if the higher layer parameter frequencyHoppingOffsetLists-ForDCIFormat0_2 contains four offset values
-	 [] bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:
-	 [] bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment" field of the indicated bandwidth part.
<Unchanged parts are omitted>

7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format.
<Unchanged parts are omitted>
-	Frequency domain resource assignment – number of bits determined by the following:
-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 5.1.2.2.1 of [6, TS 38.214];
-	 [ ] bits if only resource allocation type 1 is configured, or [] bits if both resource allocation type 0 and 1 are configured, where  is the size of the active DL bandwidth partgiven by clause 7.3.1.0, is defined as in clause 4.4.4.4 of [4, TS 38.211] and  is determined by higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2. If the higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2 is not configured,  is equal to 1.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 5.1.2.2.1 of [6, TS 38.214].
-	For resource allocation type 1, the  [  ] LSBs provide the resource allocation as defined in Clause 5.1.2.2.2 of [6, TS 38.214]
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment" field of the indicated bandwidth part.
<Unchanged parts are omitted>
--------------------------------------End of Text Proposal on TS 38.212-------------------------------------------



Agreements:
Endorse the text proposal on resource allocation type 1 in R1-2001407 for TS 38.214 Section 5.1.2.2.2 & 6.1.2.2.2.
	--------------------------------------Start of Text Proposal on TS 38.214------------------------------------------
5.1.2.2.2	Downlink resource allocation type 1

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in which case the size of CORESET 0 shall be used if CORESET 0 is configured for the cell and the size of initial DL bandwidth part shall be used if CORESET 0 is not configured for the cell.


A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by

if  then


else 




where 1 and shall not exceed . 




When the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP with size of , a downlink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks , where  is given by 
-	the size of CORESET 0 if CORESET 0 is configured for the cell;
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell. 
The resource indication value is defined by:

if  then


else 






where, and where shall not exceed .


If , K is the maximum value from set {1, 2, 4, 8} which satisfies ; otherwise K = 1. 
When the scheduling grant is received with DCI format 1_2, a downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block group RBGstart=0, 1, …, NRBG-1 and a length in terms of virtually contiguously allocated resource block groups LRBGs=1, …, NRBG, where the resource block groups are defined as in 5.1.2.2.1 with P defined by ResourceAllocationType1-granularity-ForDCIFormat1_2 if the UE is configured with higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat1_2, and P=1 otherwise. 
The resource indication value is defined by
if  then

else 




Where   and shall not exceed . [TBD]. [If the resource allocation indicates the corresponding PDSCH is mapped to RB index , the UE shall assume the PDSCH is also mapped to PRB indexes to .]
<Unchanged parts are omitted>
6.1.2.2.2	Uplink resource allocation type 1


In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 0_0 is decoded in any common search space in which case the size of the initial UL bandwidth part  shall be used. 


An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block () and a length in terms of contiguously allocated resource blocks. The resource indication value is defined by 

if  then


else 




where 1 and shall not exceed. 




When the DCI size for DCI format 0_0 in USS is derived from the initial UL BWP with size  but applied to another active BWP with size of , an uplink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks . 
The resource indication value is defined by

if  then


else 






where, and where shall not exceed .


If , K is the maximum value from set {1, 2, 4, 8} which satisfies ; otherwise K = 1. 
When the scheduling grant is received with DCI format 0_2, an uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting resource block group RBGstart=0, 1, …, NRBG-1 and a length in terms of virtually contiguously allocated resource block groups LRBGs=1, …, NRBG, where the resource block groups are defined as in 6.1.2.2.1 with P defined by ResourceAllocationType1-granularity-ForDCIFormat0_2 if the UE is configured with higher layer parameter ResourceAllocationType1-granularity-ForDCIFormat0_2, and P=1 otherwise. 
The resource indication value is defined by
if  then

else 




Where   and shall not exceed . [TBD]. [If the resource allocation indicates the corresponding PUSCH is mapped to RB index , the UE shall assume the PUSCH is also mapped to PRB indexes to .]
<Unchanged parts are omitted>
--------------------------------------End of Text Proposal on TS 38.214-------------------------------------------
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<Unchanged text omitted>
7.3.1.1.3  Format 0_2
Frequency domain resource assignment ~ number of bits determined by the following:

Nzag bits if only resource allocation type 0 is configured, where Negg is defined in Clause
6.1 10f [6, TS 38.214].

Nog2(Nrsg (Npsg + 1)/2)] bits if
only resource allocation type 1 is configured, or

e
i fog (EE A )43 o (Ve (Vs + 1)/

2)], Nggg) + 1.bits if both resource allocation type 0 and 1 are configured, where
defined in clause 7.3.1.0 and Npgg is defined in Clause 6.1.2.0.2 f [6, TS 38.214] Ki-is

NP i

configured K 1isequal to}. i

If both resource allocation type 0 and 1 are configured, the MSB bit s used to indicate
resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates
resource allocation type 0 and the bit value of 1 indicates resource allocation type 1

For resource allocation type 0, thé Nggg BSBs provide the resource allocation as defined in
Clause 6.1.2.2.1 of [6, TS 38.214].

For resource allocation type 1, the- G, G,

[10g (Ngsg (Ngsg + 1)/2)] LSBs provide the resource allocation as follows:
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For PUSCH hopping with resource allocation type 1:

- Nui nop MSB bits are used to indicate the frequency offset according to Clause 6.3 of
[6. TS 38.214], where Ny pop = 1 if the higher layer parameter
frequencyHoppingOffsetLists-ForDCIFormat0_2 contains two offset values and
Nyt hop = 2 if the higher layer parameter frequencyHoppingOffsetLists-
ForDCIFormat0_2 contains four offset values

- sg‘(( LS H‘)é“zz—/‘“q‘“%l—”m—l Nlogz (Nesc (Nesg +

1)/2)1 = Ny, o bis provides the frequency domain resource allocation according to
Clause 6.1.2.2.2 of [6, TS 38.214])




image65.png
- For non-PUSCH hopping with resource allocation type 1:

- trosa{ (v byt it +- 1) p2 ) llog: (Naso (Vs + 1)/

bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2
of [6, TS 38.214]

<Unchanged text omitted>.

«7.3.0.23  Format1_2

Frequency domain resource assignment ~ number of bits determined by the followi

- Ngg bits if only resource allocation type 0 is configured, where Ny is defined in Clause
5.1.22.1 of [6, TS 38.214];

-+ o (B2 2 NEEE 12} 4 1) 2 )| Hlogs (Veae (Vs + 1)/2) biss it

only resource allocation type 1 is configured, or
Dise i

max( [10g (Nag (Nase + 1)/2)], Negg) + 1 bits if both resource allocation type 0 and 1
are configured, where Nps®*” is given by clause 7.3.1.0 and Ny is defined in Clause

SIZZ’DYOTSSSZMMMMMMW
T ForDClEormati—2- the higher layer p
R Fper Javity—ForDCH ormati—2 gurod, K2 ic-oqual
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- If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate
resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates
resource allocation type 0 and the bit value of 1 indicates resource allocation type 1.

- For resource allocation type 0, the Negg LSB provide the resource allocation as defined in
Clause 5.1.22.1 of [6, TS 38.214).

- For resource allocation type 1, th
11082 (Ngse (Nsg + 1/2)] LSBs provide the resource allocation as defined in Clause
5.1.22.2 0 [6, TS 38.214].

<Unchanged text omitted>.
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