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1. Introduction
In RAN1 #90-bis meeting [1], the following agreements regarding DL PRB bundling were made:
· When 1-bit DCI field is present, the following configuration is supported
· Candidate values: {2, 4, scheduled BW}
· FFS: support 1 as an additional candidate value
· The DCI bit field indicated “1” : select one value from one or two RRC configured candidate values
· When two candidate values are configured, one value is implicitly determined
· FFS details of implicit determination (e.g., scheduled BW, RBG-based, subband size, PDCCH REG bundling size, BWP, DMRS pattern, etc.)
· The DCI bit field indicated “0”: select one RRC configured candidate value
· When a UE is configured with RBG=2, the UE is not expected to be configured with PRG=4
Discussion
In this contribution, we discuss 2 remaining issues on DL PRB bundling: whether to support bundling size 1, details on implicit bundling size determination when the DCI bit field indicated “1”.
There are several use case for PRG =1. In high speed scenario, especially for small resource allocation case, PRG=1 can provide diversity gain with precoder cycling. Also, In TDD system with DL/UL channel reciprocity, it supports frequency selective scheduling with single PRB granularity.
Proposal 1: Support PRG=1.
In case that the DCI bit field indicate “1” when two RRC configured candidate values exist, PRG is determined implicitly based on the number of allocated RB. Basically, PRG size as large as coherent bandwidth on wide scheduled BW makes better channel estimation performance at the receiver with sufficient number of contiguous RB. On the other hand, for narrow scheduled BW, smaller granularity of PRG is desirable to get diversity gain with precoder cycling especially in high speed UE case or high frequency selective case. Therefore, when two candidate values are configured by RRC signalling, PRG is implicitly determined from two RRC configured candidate values set like {2,4}, {2,scheduled BW}, {4,scheduled BW} according to the number of actually scheduled RB. To be specific, smaller candidate value is determined to be PRG size for a scheduling with less than  RBs, and larger candidate value is determined to be PRG size for a scheduling with more then  RBs. The candidate value “Scheduled BW” on {2,scheduled BW} and {4,scheduled BW} is always supposed to larger candidate value. Also the value  is depend on BW(RBs) of configured active BWP like =ceil(BW(RBs) of active BWP/2) or =floor(BW(RBs) of active BWP/2). For example, if there is RRC configured candidate values set {2,scheduled BW}, PRG size is determined to be “2” in case of “the number of allocated RB ” and PRG size is determined to be “scheduled BW” in case of “the number of allocated RB ”.
Proposal 2: For implicit determination of PRB bundling size, PRG is determined according to the number of allocated RB. To be specific, smaller candidate value is determined to be PRG size for a scheduling with less than  RBs, and larger candidate value is determined to be PRG size for a scheduling with more then  RBs. Also the value  is depend on BW(RBs) of active BWP.
In NR, There is an ongoing discussion on resource allocation (RA), RA type 0 and type 1(distributed and localized) seem to be exploited for DL data transmission. If RA type 0 or type 1(localized) is configured by scheduling DCI, implicit bundling size determination mentioned above can be applicable. Otherwise, if RA type 1(distributed) is configured by scheduling DCI, it seems to be reasonable to determine smaller value of RRC configured candidate values for PRG size. Although VRBs are interleaved on PRB domain in case of distributed RA type 1, allocated RBs can be adjacent depend on the number of allocated RB. Therefore, when allocated RBs are adjacent, smaller PRG candidate values like “2”, “4” enable better channel estimation performance at the receiver using more adjacent DMRS symbols on frequency domain than PRG=1.
Proposal 3: If distributed RA type 1 is supported and configured, PRG is determined to be smaller value of RRC configured candidate values.
Conclusion
In this contribution, we have discuss PRB bundling issues, and propose the following:
Proposal 1: Support PRG=1.
Proposal 2: For implicit determination of PRB bundling size, PRG is determined according to the number of allocated RB. To be specific, smaller candidate value is determined to be PRG size for a scheduling with less than  RBs, and larger candidate value is determined to be PRG size for a scheduling with more then  RBs. Also the value  is depend on BW(RBs) of active BWP.
Proposal 3: If distributed RA type 1 is supported and configured, PRG is determined to be smaller value of RRC configured candidate values.
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