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1. Introduction
In the RAN1#90 meeting, the following agreement regarding DL PRB bundling were made:
· PRB bundle is based on absolute PRB-grid of a component carrier
· For DL unicast data transmission:
· Case 1 PRB bundling size values are at least 2 and 4
· FFS whether or not to additionally support PRB bundling size 1 – companies are encouraged to perform analysis and evaluations especially w.r.t. PRB bundling sizes 2 and 4
· FFS: PRG configuration for broadcast PDSCH
Discussion
In this contribution, we discuss 3 remaining issues on DL PRB bundling: whether to support bundling size 1, details on 1 bit DCI signaling and bundling size determination, and PRG for broadcast PDSCH.
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.
For dynamic switching between case 1 and 2, 1 bit DCI is used. In case 1, PRG is determined based on RBG. There is an ongoing discussion on RBG size and in our view at least RBG ={1,2,4} should be supported considering trade-off between DCI payload and scheduling flexibility. Therefore, when case 1 is configured by 1bit DCI, PRG is determined to be the same as RBG. If RBG is larger than 4 such as 8 or 16, then PRG is determined to be maximum value, i.e., 4.
Proposal 2: 1 bit DCI indicates case 1 or 2.
Proposal 3: For case 1, if RBG is {1,2,4}, PRG is equal to RBG. If RBG is {8,16} then PRG is 4.
Regarding PRG for broadcast PDSCH, there are several alternatives such as using 1 bit common DCI, MIB or fixed. In this case, performance benefit of indicating PRG is not clear at the cost of control channel overhead so that fixed bundling size is sufficient. Considering low frequency selective UE such as LOS UE, small bundling size seems beneficial since it provides spatial diversity gain. Furthermore, we can consider multiple time domain bundling within a slot by using front-load DMRS and additional DMRS.
Proposal 4: Support fixed bundling size for broadcast PDSCH.
Conclusion
In this contribution, we have discuss PRB bundling issues, and propose the following:
Proposal 1: support PRG=1.
Proposal 2: 1 bit DCI indicates case 1 or 2.
Proposal 3: For case 1, if RBG is {1,2,4}, PRG is equal to RBG. If RBG is {8,16} then PRG is 4.
Proposal 4: Support fixed bundling size for broadcast PDSCH.
