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Introduction
In 3GPP RAN1 #90bis, the following agreements on PRB bundling have been reached [1]:
Agreement:
· UE is configured with PRB bundling size(s) per BWP
Agreement:
· For broadcast PDSCH, multi-cast PDSCH, and unicast PDSCH before RRC configuration, PRB bundling size is 2
Agreement:
· 1-bit DCI field for indication of PRB bundling size can be configured to be present by RRC
Agreement:
· 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
In this contribution, we present our considerations on PRB bundling operation in DL. This contribution is revised from R1-1717809.
Discussion on PRB bundling for DL 
It has been agreed that dynamic PRB bundling is a part of UE capability. However, it doesn’t mean that gNB should always follow UE’s capability reporting. That is, even for the UEs supporting dynamic PRB bundling, it’s still up to the network side on how to configure/indicate the actual bundling size. For instance, if a UE supports dynamic PRB bundling and this functionality is enabled by gNB via higher-layer configuration as well, the PRG size can be indicated with the bit in DCI to choose a bundling size from the higher-layer configured bundling size set. As agreed in previous meeting, possible bundling sizes include {[1], 2, 4 and consecutive scheduled bandwidth}. If a UE reports its capability of supporting dynamic PRB bundling, whereas the gNB disables this functionality through higher-layer configuration, higher-layer signaling can still be used to semi-statically configure the PRG size for each UE. For the UE not supporting dynamic PRB bundling, the gNB can also configure the PRG size by higher-layer signaling. 
Proposal 1: If the 1-bit DCI field for indication of PRB bundling size is not configured, gNB can still configure PRB bundling size via higher-layer signaling. As an alternative, a default size can be used in that case.
As described above, for TDD system with full channel reciprocity, it’s more desirable to reap benefit of frequency-selective precoding/beamforming gain. Therefore, in LTE, PRB bundling can be supported only if PMI reporting is configured. However, it’s noted that, with highly directional antenna array, the delay spread would be lower. Therefore, the equivalent channel with Tx and Rx beamforming would tend to show less selectivity in frequency domain. That makes frequency-selective precoding/beamforming with high granularity less meaningful too. In such case, the TRP might choose to precode the data with much lower granularity, or over more PRBs, in frequency to reduce the complexity in precoder/beamformer calculation and updating. Whereas, without knowing the precoding granularity in frequency domain, UE can’t achieve additional gain with joint processing of channel estimation. 
[bookmark: _GoBack]Based on the above consideration, it’s agreed that, PRB bundling can also be supported for TDD system to reap the gain of joint channel estimation without losing the benefit with frequency-selective precoding/beamforming. What’s more, PRG size and DMRS pattern can be configured based on the channel knowledge acquired from channel reciprocity in TDD system.
However, for the system deployed in lower band with more baseband-adjustable TxRUs, if the channel still shows significant frequency selectivity, and if the complexity of frequency-selective precoding with higher granularity is still affordable for TRP, the flexibility in disabling of PRB bundling should still be guaranteed.  
Proposal 2: Bundling size of 1 PRB should be supported, at least for TDD system.
Conclusions
This contribution provides our considerations on DL DMRS design for NR MIMO. Based on the discussion above, we have the following observations and proposal:
Proposal 1: If the 1-bit DCI field for indication of PRB bundling size is not configured, gNB can still configure PRB bundling size via higher-layer signaling. As an alternative, a default size can be used in that case.
Proposal 2: Bundling size of 1 PRB should be supported, at least for TDD system.
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