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1. Introduction

In RAN1#90bis meeting, the following agreements have been achieved [1]:
· UE is configured with PRB bundling size(s) per BWP

· For broadcast PDSCH, multi-cast PDSCH, and unicast PDSCH before RRC configuration, PRB bundling size is 2

· 1-bit DCI field for indication of PRB bundling size can be configured to be present by RRC

· 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, remaining issues on PRB bundling for DL precoding are further discussed. 
2. PRB bundling size values for Case 1

The tradeoff between the performance of precoding and estimation accuracy should be carefully studied for the configuration of PRB bundling. Generally, larger granularity for PRB bundling could be considered for improving channel estimation accuracy.  On other hand, for the channel with significant frequency selectivity, the configuration with small PRG size will improve the performance of precoding. In last meeting both 2 and 4 are agreed for Case 1 PRB bundling configuration, but the value 1 is still FFS.  

In this section, performance comparison between different bundling sizes is conducted by assuming the TDD system with good channel reciprocity..In this case, for high geometry UE, smaller bundling size is beneficial to obtain more beamforming gain.. The simulation results are shown in Figure 1
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                                                Figure 1  Performance comparison of different bundling size 
In Figure 1, we can observe that when DS is 300ns, only marginal gain can be obtained if we configure bundling size value 1, but when DS is 900ns, there is approximately 0.3dB gain in CDL-A and 0.15 dB gains in CDL-B. For MU-MIMO, performance is more sensitive to precoder granularity especially for ZF precoding. The performance gap between bundling size 1 and 2 is expected to be further increased. Another case for bundling size value 1 is used for precoder cycling. It should be noted that in Rel-15, diversity alike transmission is not explicitly supported for unicast PDSCH in specification, the bundling size value 1 should be supported to obtain more diversity gain especially when only a small number of PRBs are allocated.  Based on the above simulation results and considerations, we think PRB bundling size value 1 should be supported
.
Proposal 1：Support PRB bundling size value of 1 in NR.
3. Implicit determination of candidate value
If  1-bit DCI field is present and  the DCI bit field indicated “1”, when two candidate values are configured, one value is implicitly determined. Some approaches of implicit determination are proposed in last meeting. e.g. implicit determination based on scheduled BW, RBG, subband size, PDCCH REG bundling size, BWP, DMRS pattern, etc.

In our view, the major motivation for determining a candidate value implicitly is to gain more flexibility. since RBG size, subband size, PDCCH REG bundling size, BWP size and DMRS pattern cannot be changed dynamically , there is no strong reason for supporting implicit determination based on these configurations. 
For multi-beams or multi-TPs coordinated transmission, dynamic change on scheduling or dynamic change on transmission point will result in different channel properties and precoding requirement. Different PRG size could be considered once QCL indication is changed or dynamic disabling can be supported. More specifically, even for DPS and JT, various channel will be observed and different PRG size can be configured.   If two bundling sizes are configured, we can determine one value for current transmission based on beam indication or QCL configuration for PDSCH.
Proposal 2：For implicit determination, select one value from two candidate values based on beam indication  or QCL configuration for PDSCH.
4.  Conclusion

In this contribution, the configuration for PRB bundling size is analyses with the following proposals: 

Proposal 1：Support PRB bundling size value of 1 in NR.
Proposal 2：For implicit determination, select one value from two candidate values based on beam indication  or QCL configuration for PDSCH.
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6. Appendix 

Simulation assumptions are shown  in the following table ：

	Parameter
	Value

	FFT Size
	2048

	Numerology
	15 KHz SCS with NCP

	Assigned Bandwidth
	18 PRBs

	Tx antenna configuration
	4Tx,  dual-polarized

	Rx antenna configuration
	2 Rx,  dual-polarized

	Number of layers
	1

	Control Overhead
	2 OFDM symbols

	Coding
	3GPP Turbo LTE

	TTI
	   1 msec (14 OFDM symbols)

	MCS
	64QAM 1/2

	CSI
	Based on Channel reciprocity,  5ms delay

	Channel Model
	CDL-A/CDL-B ,DS=300ns/900ns


