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Introduction
The following agreements is currently made regarding DL PRB bundling:
Agreements:
· For DL data transmission:
· PRB bundling size values include
· Case 1: one or more values down-selected from the following set
· {[1], 2, 4, 8 and 16};
· FFS the relationship with RBG size; 
· Case 2: values equal to consecutively scheduled bandwidth in frequency;
· For UE-specific PRB bundling size indication, support dynamically indicated PRB bundling size with up to 1 bit overhead;
· FFS implicit indication to reduce configuration overhead, e.g., based on DMRS configuration etc;
· FFS the usage of above 1 bit, e.g. whether to switch between Case 1 and Case 2 or between two configured Case 1 values;
· FFS other aspects related to MU-MIMO pairing and higher-layer signaling

[bookmark: _Ref178064866]In this contribution, we discuss the Case 1 and Case 2 in the above agreement propose supporting reconfiguration of the PRB bundling indicator in DCI using RRC. 
Discussion
Discussion on the supported PRB bundling sizes
It has been agreed to dynamically indicate the PRB bundling size. In the discussion leading to this agreement, multiple use-cases has been identified where there are benefits. One that have been discussed extensively is for reciprocity operation [1]. For this case and other data transmission strategies we have noted that implicit signalling should be possible. In the case of initial access, hand-over scenarios and other scenarios such as radio link failure scenarios this not as clear. This due to that a problematic CSI situation i.e. open-loop transmission formats are needed that cannot typically be configured in advance. Of course, there is possibility to code PRB bundling in other messages than DCI or force blind detection on the UE side but we argue here that a DCI based solution per UE is beneficial.
In some open-loop cases, the main performance criterion is that we want low error rate on the transmission, in some cases we are link budget limited and need to achieve high beam-forming gain. In terms of transmission format this means that in one case we want to use UE transparent transmit diversity with a small PRB bundle size and in one case wide band beam-forming with a large PRB bundling size (due to the missing CSI). In terms of signalling we hence need to signal (unless using blind detection) between a small PRB bundling size for transmit diversity and a large PRB bundling size (e.g. the consecutively scheduled bandwidth or some large value like 16 PRB bundling size).
For transmissions based upon CSI the quality of the CSI i.e. the channel estimation quality of CSI-RS and SRS puts a natural limit on the granularity needed to harvest pre-coding gains. From this perspective supporting 4 PRB bundling seems like a good overall solution. Smaller bundling size could be motivated for diversity purposes and could therefor also be considered, the candidates thus becomes 1 or 2 PRB bundling sizes but from channel estimation quality perspective 2 PRBs is preferred. It is also likely that in some cases a value equal to 8 PRB or the RBG granularity could be beneficial but needs considerations from a system perspective e.g. multiple users in MU-MIMO scenarios and from a complexity and overhead perspective.
We can further observe that even for planned handovers or similar, a bit indicator in DCI is beneficial by allowing fast transparent switching. That is for some use cases the transmitter could switch from a CSI based pre-coding scheme to an open-loop beam-forming (i.e. TS 38.211-specification transparent precoder cycling), for example, when performing intra- or inter-node mobility. In these mobility cases the SNR operating point can be low and channel estimation performance can be quite limiting. Hence having the option to use large frequency domain filtering is important for performance when operating at low SNR.
To support future use-cases and new UE transparent transmission strategies and support reciprocity we propose.
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Proposals
Based on the discussion in this contribution we propose the following:
[bookmark: _GoBack]Proposal 1	Default the presence of one bit in the DCI so that both transmit diversity and beam-forming can flexibly be supported prior to higher layer configuration
Proposal 2	Support higher layer reconfiguring of the indicator in DCI using RRC
Proposal 3	Support PRB bundling of both 4 PRB and 16 PRBs (Case 1); the consecutively scheduled bandwidth in frequency (Case 2) and a transmit diversity PRB bundling size of 2 PRBs (Case 1)
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