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1. Introduction
In the previous 3GPP RAN1 meetings, DVRB related issues are discussed and have been reflected in specs. However, there are some problems need be fixed. This contribution is also related to the PRG grid issues which is captured in [1].
2. VRB to PRB mapping issues
2.1. PRG grid alignment with resource block bundle grid
One of the major benefits of defining resource block bundle for distributed VRB to PRB mapping is that some channel estimation gains could be achieved within the resource block bundles. But PRG is defined in absolute PRB grid starting from common resource block 0. If resource block bundles are defined only within the BWP, then there would be some performance degradation. One of the extreme cases in the following example is that if VRB 0~3 is allocated, then the corresponding channel estimation on all PRBs are conducted within one PRB. But if resource block bundles for VRB to PRB mapping is also defined in wideband CC grid, then such performance degradtation would be alleviated.
Proposal 1: 

· Resource block bundle for distributed VRB to PRB mapping should also be partitioned on the absolute PRB grid of the wideband CC, starting common resource block 0.
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2.2. Orphan RBs
There would be some orphan RBs due to resource allocation and BWP configuration. 
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As shown in above figure, VRB8 is an orphan RB. When mapped to PRB, there is an allocation hole in the frequency domain. Number of RBs possible for allocation in PRB region is smaller than VRB region.

Further more in PRB region, there is another orhpan RB colored in green. Although it is possible for UE to be allocated with two green colored RBs in VRB region. But when mapped to PRB, the second green colored PRB is outside the BWP. Data transmission should not be possible on such RBs outside the BWP.
Proposal 2: 

· For the resource block bundles that do not have the same number of RBs in VRB region and PRB region, resources are transmitted on the first L0=min (L1, L2) RBs of the resource block bundle, where L1 is the number of actual RBs in the resource block bundle in VRB region, L2 is the number of the actual RBs in the resource block bundle in PRB region.
2.3. Resource block bundles for RMSI and other broadcast information
RMSI and other broadcast information are typically scheduled with fallback DCI with type 1 resource allocation. DVRB is necessary for such allocation to achieve some diversity gains. However, it is not possible to configure resource block bundle size for RMSI. We propose to pick one from the two possible values for RMSI and other broadcast information. PRG size has already been agreed as 2 for PDSCH before RRC configuration. Thus with resource block bundle granularity of 2 is an apprioriate choice for PDSCH before RRC configuration.
The resource block bundle grid should also be defined as the sililar way as PRG grid.

Proposal 3: 

· The resource block bundle size is equal to 2 before explicit RRC configuration.
· Resource block bundle for VRB to PRB mapping for PDSCH carrying RMSI is defined in the PRB grid of initial BWP, i.e., resource block bundles are partitioned from the lowest-numbered common resource block in the CORESET configured by the PBCH.

· For all other PDSCH, resource block bundles are partitioned from the common resource block 0.
3. Conclusion

In this contribution, the following proposals are given regarding DVRB issues
Proposal 1: 

· Resource block bundle for distributed VRB to PRB mapping should also be partitioned on the absolute PRB grid of the wideband CC, starting common resource block 0.
Proposal 2: 

· For the resource block bundles that do not have the same number of RBs in VRB region and PRB region, resources are transmitted on the first L0=min (L1, L2) RBs of the resource block bundle, where L1 is the number of actual RBs in the resource block bundle in VRB region, L2 is the number of the actual RBs in the resource block bundle in PRB region.
Proposal 3: 

· The resource block bundle size is equal to 2 before explicit RRC configuration.
· Resource block bundle for VRB to PRB mapping for PDSCH carrying RMSI is defined in the PRB grid of initial BWP, i.e., resource block bundles are partitioned from the lowest-numbered common resource block in the CORESET configured by the PBCH.

· For all other PDSCH, resource block bundles are partitioned from the common resource block 0.
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