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1 Introduction
In Rel-16, new configurable DCI formats, 0_2 and 1_2, are introduced. In this contribution, we discuss remaining issues on DCI field design and DCI size alignment rules.

2 [bookmark: OLE_LINK69]Remaining Issues on FDRA Field
FDRA field design for PRB grid alignment
It was agreed in the last RAN1#98 meeting to support type-1 resource allocation with single configurable granularity. In Rel-15, the similar type-1 resource allocation with more than 1 RB granularity (for the case that 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 active DL BWP) is already defined in TS38.214. The difference is that the granularity is determined based on the number of PRBs in an active BWP and initial BWP in Rel-15, while the granularity is configurable in Rel-16 URLLC. Basically, the specification efforts can be reduced by reusing the same UE behaviours in Rel-15. However, one consideration point is to align common PRB grid when grouping PRBs. The type-1 resource allocation with more than 1 RB granularity defined in Rel-15 does not consider the common PRB grid, i.e., Every K PRBs are grouped according to UE-specific RB index. In fact, in case of type-0 resource allocation, RBs are grouped into RBGs by considering PRB grids to multiplex different type-0 resource allocations. For better multiplexing Rel-15 UEs using type-0 resource allocation with Rel-16 URLLC UEs, RAN1 strives to align PRB grid. Therefore, we propose 
· [bookmark: _Hlk16857361]Proposal 1: For type-1 resource allocation with single configurable granularity, RBs should be grouped by considering PRB grid alignment. RIV indicates starting RBG index and the number of consecutive RBGs.
· Proposal 2: Adopt the following text proposal 1 for TS38.214.
	Text proposal 1
===========================The Start of Text Proposal of TS38.214============================
[bookmark: _Toc11352088][bookmark: _Toc20317978][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============================



3 Remaining Issues on DCI size alignment
The Rel-15 NR system may have the following 4 different sizes of DCI formats scrambled by C-RNTI:
1) Fallback DCI format (0_0, 1_0) in a common search space
2) Fallback DCI format (0_0, 1_0) in a UE-specific search space
3) Non-fallback DCI format scheduling PUSCH transmission (0_1)
4) Non-fallback DCI format scheduling PDSCH reception (1_1)
The Rel-15 NR system supports (3+1) DCI size budget, i.e., a UE can monitor up to 3 different sizes of DCI formats scrambled by C-RNTI and 1 size of DCI formats scrambled by other than C-RNTI. If the above four DCI formats have different sizes, then the size of 2) fallback DCI format (0_0, 1_0) in a UE-specific search space is aligned to that of 1) fallback DCI format (0_0, 1_0) in a common search space by excluding most significant bits of frequency domain resource assignment field. 
In Rel-16, it is agreed to introduce new DCI formats, i.e., one for DL and another for UL, where the field sizes can be configured. The following two different size of DCI formats can be considered:
5) New DCI format scheduling PUSCH (0_2)
6) New DCI format scheduling PDSCH (1_2)
There are potentially up to 6 different DCI sizes, but DCI size budget is still 3. Therefore, the sizes of some of DCI formats need to be aligned. In Rel-16, the following DCI alignment rule is used:
1) Step 4A: as in Rel-15, size of fallback DCI format (0_0, 1_0) in a UE-specific search space can be aligned into that of fallback DCI format (0_0, 1_0) in a common search space. Since the monitored search spaces are different, a UE can distinguish two DCI formats. In fact, DCI field size and order are exactly same in fallback DCI format in a common search space and a UE-specific search space so that the UE does not need to distinguish two DCI formats.
2) Step 4B: sizes of new DCI format (0_2, 1_2) are aligned by inserting padding bits into one of new DCI formats with smaller size. Since there is “Identifier for DCI formats” field in each of new DCI formats, the UE can distinguish two DCI formats (0_2, 1_2). 
3) Step 4C: sizes of non-fallback DCI format (0_1, 1_1) are aligned by inserting padding bits into one of new DCI formats with smaller size. Since there is “Identifier for DCI formats” field in each of new DCI formats, the UE can distinguish two DCI formats (0_1, 1_1). 
In Table 1, we summarize DCI format sizes after each step. 

Table 1. DCI format size after each step (TS38.212 v16.0.0 [2])
	
	After Step 0
	After Step 1
	After Step 2
	After Step 2A
	After Step 3
Check
	After Step 4A
	After Step 4B
	After Step 4C

	DCI format 0_0 in CSS
	Size A
(padding)
	
	
	
	3 different DCI sizes with C-RNTI ? 

If no, go to step 4A~4C
Otherwise, finish
	Size A
	Size A
	Size A

	DCI format 1_0 in CSS
	Size A
(truncation of FDRA field)
	
	
	
	
	Size A
	Size A
	Size A

	DCI format 0_0 in USS
	
	Size B
(padding)
	
	
	
	Size B 
Size A 
	Size A 
	Size A 

	DCI format 1_0 in USS
	
	Size B
(padding)
	
	
	
	Size B 
Size A
	Size A
	Size A

	DCI format 0_1
	
	
	Size C
(one bit insertion to differentiate Size B is needed)
	
	
	Size C
	Size C
	Size C 
Size H

	DCI format 1_1
	
	
	Size D
(one bit insertion to differentiate Size B is needed)
	
	
	Size D
	Size D
	Size D 
Size H

	DCI format 0_2
	
	
	
	Size E
(one bit insertion to differentiate Size B is needed)
	
	Size E
	Size E 
Size G

	Size G

	DCI format 1_2
	
	
	
	Size F
(one bit insertion to differentiate Size B is needed)
	
	Size F
	Size F 
Size G
	Size G



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)
To avoid the first case, insert one padding bit into new DCI format (0_2, 1_2) at the step 2A if size of the new DCI format is equal to that of fallback DCI format (0_0, 1_0). This step is similar to the step 2, where insert one padding bit into non-fallback DCI format (0_1, 1_1) if size of the new DCI format is equal to that of fallback DCI format (0_0, 1_0). However, in the current TS38.212 v16.0.0, if non-fallback DCI format (0_1, 1_1) and new DCI format (0_2, 1_2) have same size, there are no ways to distinguish there DCI formats. 
For example, after step 2A, size E can be same as size C, also, size F can be same as size D. To avoid this case, it is needed to insert additional padding bits in new DCI format (0_2, 1_2) if its size is same as the size of non-fallback DCI format (0_0, 1_0)
· Proposal 3: After step 2A, insert additional padding bit(s) in new DCI format (0_2, 1_2) if its size is same as the size of non-fallback DCI format (0_0, 1_0)

For other examples, we consider 
- after step 4A, size E can be same as size C or size F can be same as size D or 
- after step 4B, size C can be same as size G or size D can be same as size G or 
- after step 4C, size G can be same as size H.
In these cases, inserting the padding bit(s) making different DCI format size is not appropriate because already up to 3 different sizes of DCI formats are provided. In other words, the additional padding bits may exceed the 3+1 DCI size budget. Instead of padding bits, it would be better to add flag bit into each of DCI formats. For example, if DCI format 0_1 (size C) and DCI format 0_2 (size E) have the same size, then add one flag bit into DCI format 0_1 and DCI format 0_2, respectively and set the flag bit in DCI format 0_1 as ‘0’ and the flag bit in DCI format 0_2 as ‘1’. Since the size of two DCI formats increases by 1 bit, there are no impacts on DCI size budget. The UE can distinguish DCI format 0_1 and DCI format 0_2 by using the flag bit. 
· Proposal 4: 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). 
· Set the flag bit in non-fallback DCI format as ‘0’ and the flag bit in new DCI format as ‘1’

Incorporating Proposal 3 and 4, we propose the following text proposal. 
· Proposal 5: Adopt the following text proposal 2 for TS38.212
	Text Proposal 2
===========================The Start of Text Proposal of TS38.212============================
7.3.1.0	DCI size alignment

If necessary, padding or truncation shall be applied to the DCI formats according to the following steps executed in the order below:
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 or a DCI format 0_1 monitored in another UE-specific search space, one bit(s) of zero padding shall be appended to DCI format 0_2 until the size of DCI format 0_2 is different from that of the DCI format 0_0/1_0 and the DCI format 0_1.]
-	[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 or a DCI format 1_1 monitored in another UE-specific search space, one bit(s) of zero padding shall be appended to DCI format 1_2 until the size of the DCI format 1_2 is different from that of the DCI format 0_0/1_0 and the 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(s) (if any) introduced in step 2 and step 2A 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 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 
-	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 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.
Step 4D: 
· If the sizes of the DCI format 0_1 and the DCI format 0_2 are same, add one bit to both of the DCI formats. The bit for the DCI format 0_1 is set to ‘0’ and the bit for the DCI format 0_2 is set to ‘1’.
· If the sizes of the DCI format 1_1 and the DCI format 1_2 are same, add one bit to both of the DCI formats. The bit for the DCI format 1_1 is set to ‘0’ and the bit for the DCI format 1_2 is set to ‘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.]
===============================Unchanged part is omitted================================
===========================The END of Text Proposal of TS38.212============================



4 Conclusion
In this contribution, we discussed remaining issues on FDRA field design and the DCI size budget/alignment rule.
· Proposal 1: For type-1 resource allocation with single configurable granularity, RBs should be grouped by considering PRB grid alignment. RIV indicates starting RBG index and the number of consecutive RBGs.
· Proposal 2: Adopt the following text proposal 1 for TS38.214.
	Text proposal 1
===========================The Start of Text Proposal of TS38.214============================
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=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================================
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============================


· Proposal 3: After step 2A, insert additional padding bit(s) in new DCI format (0_2, 1_2) if its size is same as the size of non-fallback DCI format (0_0, 1_0)
· Proposal 4: 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). 
· Set the flag bit in non-fallback DCI format as ‘0’ and the flag bit in new DCI format as ‘1’
· Proposal 5: Adopt the following text proposal 2 for TS38.212. 
	Text Proposal 2
===========================The Start of Text Proposal of TS38.212============================
7.3.1.0	DCI size alignment

If necessary, padding or truncation shall be applied to the DCI formats according to the following steps executed in the order below:
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 or a DCI format 0_1 monitored in another UE-specific search space, one bit(s) of zero padding shall be appended to DCI format 0_2 until the size of DCI format 0_2 is different from that of the DCI format 0_0/1_0 and the DCI format 0_1.]
-	[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 or a DCI format 1_1 monitored in another UE-specific search space, one bit(s) of zero padding shall be appended to DCI format 1_2 until the size of the DCI format 1_2 is different from that of the DCI format 0_0/1_0 and the 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(s) (if any) introduced in step 2 and step 2A 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 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 
-	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 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.
Step 4D: 
· If the sizes of the DCI format 0_1 and the DCI format 0_2 are same, add one bit to both of the DCI formats. The bit for the DCI format 0_1 is set to ‘0’ and the bit for the DCI format 0_2 is set to ‘1’.
· If the sizes of the DCI format 1_1 and the DCI format 1_2 are same, add one bit to both of the DCI formats. The bit for the DCI format 1_1 is set to ‘0’ and the bit for the DCI format 1_2 is set to ‘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.]
===============================Unchanged part is omitted================================
===========================The END of Text Proposal of TS38.212============================
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