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Introduction
In this contribution, we provide text proposals for the Section 5.1.2.3 in 38.214 [1] to ensure that the agreements on PRB bundling and related PRG and RBG boundaries are implemented into the specification.
Discussion
Based on the following two agreements:
Agreements:
· PRB bundle is based on absolute PRB-grid of a component carrier
Agreement:
· The PRB bundle defined in the absolute PRB grid of the wideband CC from network perspective is aligned with RBG boundary

PRB bundling should be defined on the common resource block grid, and not on the physical resource block grid defined by the BWP of each UE. Therefore, we propose to change the wording:
Proposal 1: We make the following text proposals to the PRB bundling text (Section 5.1.2.3) in 38.214 [1]:
	Current wording in 38.214 Section 5.1.2.3
	Text proposal

	A UE may assume that precoding granularity is multiple resource blocks in the frequency domain. 

Precoding Resource Block Group (PRGs) of size partition the carrier bandwidth part i and each PRG consists of consecutive PRBs, which can be one of the values among {2, 4, scheduled bandwidth}. 

	A UE may assume that precoding granularity is multiple physical resource blocks in the frequency domain.

Precoding Resource Block Groups (PRGs) of size are defined on the common resource block grid and partition the carrier bandwidth part i. Each PRG consists of consecutive PRBs of the common resource block grid, which can be one of the values among {2, 4, scheduled bandwidth}. 

	

The first PRG size is given by and the last PRG size given by .
	



The first PRG size is given by and the last PRG size given by if , otherwise .
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Similarly, due to the agreement of PRG and RBG being defined on the same common resource block grid, the text on RBG should also be adjusted accordingly. We make the following observations: 
· Due to the fact that RBG is based on the common resource block grid, and not on the carrier bandwidth grid, it may happen that the first or last RBG  are partial RBGs. Specifically, the first RBG can be partial if the start of the BWP is not on the PRG/RBG grid, and similarly, the last RBG can be partial if the started plus the size of the BWP is not on the PRG/RBG grid.
· RBG size should be configured per BWP, similarly to the PRG size.

Proposal 2: We make the following text proposals to the description of the RBG grid and sizes for the Downlink resource allocation type 0 (Section 5.1.2.2.1) in 38.214 [1]:






The total number of RBGs () of size PRBs, for a downlink carrier bandwidth part of size PRBs is given by , and the RBGs shall be indexed in the order of increasing frequency starting at the lowest frequency of the carrier bandwidth part. At most two RBGs, RBG 0 and RBG  respectively, can have sizes smaller than . 


-	If , RBG 0 is of size .



-	If , RBG is of size .


The bitmap is of size bits with one bitmap bit per RBG such that each RBG is addressable. 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. 

Conclusion
Proposal 1: We make the following text proposals to the PRB bundling text (Section 5.1.2.3) in 38.214:
	Current wording in 38.214 Section 5.1.2.3
	Text proposal

	A UE may assume that precoding granularity is multiple resource blocks in the frequency domain. 

Precoding Resource Block Group (PRGs) of size partition the carrier bandwidth part i and each PRG consists of consecutive PRBs, which can be one of the values among {2, 4, scheduled bandwidth}. 

	A UE may assume that precoding granularity is multiple physical resource blocks in the frequency domain.

Precoding Resource Block Groups (PRGs) of size are defined on the common resource block grid and partition the carrier bandwidth part i. Each PRG consists of consecutive PRBs of the common resource block grid, which can be one of the values among {2, 4, scheduled bandwidth}. 

	

The first PRG size is given by and the last PRG size given by .

	



The first PRG size is given by and the last PRG size given by if , otherwise .



Proposal 2: We make the following text proposals to the description of the RBG grid and sizes for the Downlink resource allocation type 0 (Section 5.1.2.2.1) in 38.214 [1]:






The total number of RBGs () of size PRBs, for a downlink carrier bandwidth part of size PRBs is given by , and the RBGs shall be indexed in the order of increasing frequency starting at the lowest frequency of the carrier bandwidth part. At most two RBGs, RBG 0 and RBG  respectively, can have sizes smaller than . 


-	If , RBG 0 is of size .



-	If , RBG is of size .


The bitmap is of size bits with one bitmap bit per RBG such that each RBG is addressable. 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. 
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Appendix: Text proposal (TS 38.214)
A UE may assume that precoding granularity is multiple physical resource blocks in the frequency domain 


Precoding Resource Block Groups (PRGs) of size are defined on the common resource block grid and partition the carrier bandwidth part i. Each PRG consists of consecutive PRBs of the common resource block grid, which can be one of the values among {2, 4, scheduled bandwidth}. 

If a UE is configured with PRG of “scheduled BW”, the UE is not expected to be scheduled with non-contiguous resource allocation.
The PRG for each carrier bandwidth part is configured by the higher layer parameter prbBundling and pdsch-BundleSsize, otherwise the PRG size is equal to 2 PRBs.





The first PRG size is given by and the last PRG size given by if , otherwise .

If the higher layer parameter prbBundling is set to ‘ON’, the higher-layer parameter pdsch-BundleSize configures two sets of PRG values, the first set includes one or two PRG values among {2,4, scheduled bandwidth}, and the second set includes one PRG value. 
· 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 PRG value from the second set of PRG values. 
· 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 ‘1’ and one value is configured for the first set of PRG values, the UE shall use this PRG value. 
·  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 ‘1’ and two values are configured for the first set of PRG values as (2, scheduled BW) or (4, scheduled BW), the PRG is determined based on the minimum number of contiguous scheduled PRBs as:
· The UE is not expected to be configured with (2, 4).
· 
If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than , the PRG is the same as the scheduled bandwidth, otherwise, the PRG is set to the remaining configured value of 2 or 4, respectively.

If the higher layer parameter prbBundling is set to ‘OFF’, the PRG value is configured by the higher-layer parameter pdschBundleSize. 


When a UE is configured with RBG = 2, the UE is not expected to be configured with = 4.






The total number of RBGs () of size PRBs, for a downlink carrier bandwidth part of size PRBs is given by , and the RBGs shall be indexed in the order of increasing frequency starting at the lowest frequency of the carrier bandwidth part. At most two RBGs, RBG 0 and RBG  respectively, can have sizes smaller than . 


-	If , RBG 0 is of size .



-	If , RBG is of size .


The bitmap is of size bits with one bitmap bit per RBG such that each RBG is addressable. 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. 
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