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1. Introduction
In the previous 3GPP RAN1 meetings, DL PRB bundling related issues are discussed and have been reflected in specs. However, there are some parts in the spec that do not fully capture the PRB bundling agreement. There are also some remaining issues that need to be discussed.
In this contribution, PRB bundling related issues are further discussed. The DVRB mapping issue is also related to this contribution which is captured in [1].
2. PRG alignment with RBG
Previously, it is agreed that PRG should be aligned with RBG in the wideband CC resource grid.
Agreement:
The PRB bundle defined in the absolute PRB grid of the wideband CC from network perspective is aligned with RBG boundary.
Currently, PRG grid is defined in the spec in the following way, which is in the absolute PRB grid of common resource block:
The first PRG size is given by 
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But RBG is defined in the following way, which is in local PRB grid of the BWP:
The total number of RBGs (
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of the RBGs are of size P and if 
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To be aligned with previous agreement, we propose the following text for section 5.1.2.2.1. 
Proposal 1: Text proposal for section 5.1.2.2.1
The total number of RBGs (
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[image: image19.wmf]RBG

N

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 non-increasing RBG sizes starting at the lowest frequency of the carrier bandwidth part. The order of RBG bitmap is such that RBG 0 to RBG
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 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.
UL and DL should have similar resource allocation methodology. The following text proposal is proposed for section 6.1.2.2.1
Proposal 2: Text proposal for section 6.1.2.2.1
 The total number of RBGs (
[image: image21.wmf]RBG

N

) for a uplink carrier bandwidth part of size
[image: image22.wmf]size

N

BWP

PRBs is given by 
[image: image23.wmf]é

ù

P

N

N

size

RBG

/

BWP

=

where 
[image: image24.wmf]ë

û

P

N

size

/

BWP

of the RBGs are of size P and if 
[image: image25.wmf]0

mod

BWP

>

P

N

size

 then one of the RBGs is of size 
[image: image26.wmf]ë

û

P

N

P

N

size

size

/

BWP

BWP

×

-

.  For the 
[image: image27.wmf]RBG

N

 RBGs of a downlink carrier bandwidth part starting at 
[image: image28.wmf]start

BWP,

i

N

, the first RBG size is given by 
[image: image29.wmf]P

N

P

i

mod

start

BWP,

-

and the last RBG size given by 
[image: image30.wmf]P

N

N

size

i

BWP

start

i

BWP

mod

)

(

,

,

+

, while the rest are of size P .The bitmap is of size 
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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 carrier bandwidth part and non-increasing RBG sizes starting at the lowest frequency. The order of RBG bitmap is such that RBG 0 to RBG
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 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.
3. PRG grid for RMSI and other broadcast information
There are some remaining issues regarding the PRG grid of the PDSCH carrying RMSI. UE does not know 
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 before RMSI. PRG grid for RMSI need to be specified. The same methodology which is used by DMRS sequence determination should be use here, which uses the lowest-numbered common resource block in the CORESET configured by the PBCH as the reference.
For other broadcast information like OSI, UE has already gained information about the common resource block 0. PDSCH carrying these information should be 
Proposal 3: 

· PRG for PDSCH carrying RMSI is defined in the PRB grid of initial BWP, i.e., PRG is partitioned from the lowest-numbered common resource block in the CORESET configured by the PBCH.
· For all other PDSCH, PRG is defined starting from common resource block 0.
4. VRB to PRB mapping issues
4.1. Relationship between resource block bundle size and PRG
There are strong needs for chipset implementation that PRG size should be aligned with resource allocation granularity. This is the reason why there are the following agreements.

Agreement

When a UE is configured with RBG=2, the UE is not expected to be configured with PRG=4
For distributed VRB resource allocation, if resource block bundle size for VRB to PRB mapping is 2, then the smallest nubmer of contiguously allocated RBs is 2 in PRB field. Thus we also propose to have similar restriction as above for the possible conifugraion of resource block bundle size and PRG.
Proposal 4: 

· When the UE is configured with resource block bundle size 2 for VRB to PRB mapping, the UE is not expected to be configured with PRG=4.
5. Conclusion

In this contribution, the following proposals are given regarding PRB bundling:
Proposal 1: Text proposal for section 5.1.2.2.1
Proposal 2: Text proposal for section 6.1.2.2.1
Proposal 3: 

· PRG for PDSCH carrying RMSI is defined in the PRB grid of initial BWP, i.e., PRG is partitioned from the lowest-numbered common resource block in the CORESET configured by the PBCH.

· For all other PDSCH, PRG is defined starting from common resource block 0.
Proposal 4: 

· When the UE is configured with resource block bundle size 2 for VRB to PRB mapping, the UE is not expected to be configured with PRG=4.
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