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	Reason for change:
	1. For the determination of RBG size, for DL, the calculation procedure described in sub-clause 5.1.2.2.1 may lead to mismatch between the total number of RBGs, the RBG sizes and the size of BWP. For example, in number of RBs, when the size of BWP is 3, the nominal RBG size is 4, and the starting position of the BWP is 8, according to sub-clause 5.1.2.2.1, the total number of RBGs would be 1 with the size of the first RBG of 4, which exceeds the size of BWP, and also a last RBG with size of 3 is obtained, which matches the accurate BWP size however shall not be counted as it exceeds the total number of RBGs.
2. For UL, similar issue may happen according to the procedure given in sub-clause 6.1.2.2.1 if the total number of RBG is 1.
3. For the determination of PRG size as given in sub-clause 5.1.2.3, similar issue may happen if the size of BWP is smaller than the precoding granularity.
4. For the procedure of PRB bundling, the sentence of “When a UE is configured with RBG=2” is not clear in terms of whether the RBG is the nominal RBG size or the RBG size determined according to the procedure in sub-clause 5.1.2.2.1.
A UE and gNB may refer to different number of RBGs, RBG size or PRG size due to the current specification.
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	Summary of change:
	1. 


Add descriptions in sub-clauses 5.1.2.2.1 and 6.1.2.2.1 to clarify the size of RBG is  which equals  for the case .
2. 

Add descriptions in sub-clauses 5.1.2.3 to clarify the size of PRG is the first size of PRG which equals  in case of.
3. Correct “RBG=2” by “nominal RBG size ” for PRB bundling.

	
	

	Consequences if not approved:
	1. Unclear UE behavior for determining the total number of RBGs, RBG size and PRG size for some cases.
2. Unclear scheduling limitation for precoding granularity when referring to size of RBG.
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	Other comments:
	Isolated impact analysis:
The CR has isolated impact on RBG size and PRG size. The CR has impact only when the BWP size is smaller than the nominal RBG size or the precoding granularity.

Inter-operability analysis:
If the UE is implemented in accordance to this CR and the gNB is not, or the gNB is implemented in accordance to this CR and the UE is not, the UE or gNB may not be able to determine an appropriate number of RBG, RBG size or PRG size.
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< Unchanged parts are omitted >
[bookmark: _Toc11352087]5.1.2.2.1	Downlink resource allocation type 0
In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured by PDSCH-Config and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1.
Table 5.1.2.2.1-1: Nominal RBG size P
	Bandwidth Part Size
	Configuration 1
	Configuration 2

	1 – 36
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16






The total number of RBGs () for a downlink bandwidth part i of size PRBs is given by , where


[bookmark: _GoBack]-    when , the RBG size is , otherwise,

-    the size of the first RBG is ,


-	the size of last RBG is if  and P otherwise,
-	the size of all other RBGs is P.


The bitmap is of size bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency and starting at the lowest frequency of the carrier bandwidth part. The order of RBG bitmap is such that RBG 0 to RBG are mapped from MSB to LSB. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.
associated with different CORESETs.
< Unchanged parts are omitted >

[bookmark: _Toc4508097]5.1.2.3	Physical resource block (PRB) bundling


A UE may assume that precoding granularity is  consecutive resource blocks in the frequency domain.  can be equal to one of the values among {2, 4, wideband}.

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous PRBs and the UE may assume that the same precoding is applied to the allocated resource.

If  is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partitions the bandwidth part i with [image: ] consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one or more. 







The first PRG size is given by  if ; otherwise, the first PRG size is given by  and the last PRG size given by  if , and the last PRG size is if .
The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG.
For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, a PRG is partitioned from the lowest numbered resource block of CORESET 0 if the corresponding PDCCH is associated with CORESET 0 and Type0-PDCCH common search space and is addressed to SI-RNTI; otherwise, a PRG is partitioned from common resource block 0.

[bookmark: _Hlk508535469]If a UE is scheduled a PDSCH with DCI format 1_0, the UE shall assume that is equal to 2 PRBs.
When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, [image: ]for bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config. 



When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set can take one or two  values among {2, 4, wideband}, and the second set can take one  value among {2, 4, wideband}. 
If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]


-	is set to '0', the UE shall use the  value from the second set of  values when receiving PDSCH scheduled by the same DCI.


-	is set to '1' and one value is configured for the first set of  values, the UE shall use this  value when receiving PDSCH scheduled by the same DCI



-	is set to '1' and two values are configured for the first set of  values as 'n2-wideband' (corresponding to two  values 2 and wideband) or 'n4-wideband' (corresponding to two  values 4 and wideband), the UE shall use the value when receiving PDSCH scheduled by the same DCI as follows:



-	If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than ,  is the same as the scheduled bandwidth, otherwise  is set to the remaining configured value of 2 or 4, respectively.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'staticBundling', the  value is configured with the single value indicated by the higher layer parameter bundleSize. 

When a UE is configured with nominal RBG size RBG = 2 for bandwidth part i according to Subclause 5.1.2.2.1, or when a UE is configured with interleaving unit of 2 for VRB to PRB mapping provided by the higher layer parameter vrb-ToPRB-Interleaver given by PDSCH-Config for bandwidth part i, the UE is not expected to be configured with = 4.
< Unchanged parts are omitted >
[bookmark: _Toc4508154]6.1.2.2.1	Uplink resource allocation type 0
In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Size configured in pusch-Config and the size of the bandwidth part as defined in Table 6.1.2.2.1-1.
Table 6.1.2.2.1-1: Nominal RBG size P
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	1 – 36 
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16






The total number of RBGs () for a uplink bandwidth part i of sizePRBs is given by  where 


-    when , the RBG size is , otherwise,

-	the size of the first RBG is ,


-	the size of the last RBG is if and P otherwise.
-	the size of all other RBG is P. 


The bitmap is of size bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency of the bandwidth part and starting at the lowest frequency. The order of RBG bitmap is such that RBG 0 to RBG are mapped from MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise. 
In frequency range 1, only 'almost contiguous allocation' defined in [8, TS 38.101-1] is allowed as non-contiguous allocation per component carrier for UL RB allocation for CP-OFDM.
In frequency range 2, non-contiguous allocation per component carrier for UL RB allocation for CP-OFDM is not supported.
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