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Introduction
In RAN1 #88 Meeting [1], WG1 continued the discussion on PRB bundling size for UL MIMO transmission, and the following agreements were reached; 
· For DFT-S-OFDM based transmission
· PRB bundling size is the whole scheduled bandwidth if the scheduled bandwidth comprises a single cluster.
· Note: UE shall apply the precoder in a way that the gNB may assume that UE uses the same precoder for all scheduled PRBs.
· Multi cluster case FFS (if supported)
· CP-OFDM based transmission
· For codebook based:
· PRB Bundling should be supported.
· FFS configurability of PRB bundling size, and/or PRB bundling size implicit determination 
· FFS applicability to some non-codebook based cases
· Non-codebook based:
· PRB Bundling should be supported.
· FFS: Configurability by gNB side e.g.
· PRB bundling on or off.
· PRB bundling size

Furthermore, for UL MIMO transmission, support and further study of frequency selective precoding were agreed; 
· Scheme B: Non-codebook based UL transmission
· For the previous agreement “Support frequency selective precoding for CP-OFDM when the number of transmission port(s) is equal to or greater than Y (FFS: Value of Y).”, FFS the value Y and the interpretation of transmission port(s)
In this contribution, we provide our views on the requirements and benefits of flexible RB bundling size in support of frequency selective precoding for MIMO transmission.

PRG Size Considerations for UL MIMO
In NR, frequency selective precoding may be improved by considering more flexibility in choosing the precoding resolution. As shown in Table 1, the selection of PRB and PRG sizes in LTE are very restricted, and the precoding operation is always applied on specific sizes of PRB and PRG. While such an approach has some benefits in terms of feedback overhead, it may not be always sufficient in harnessing the frequency selectivity of the channel.

[bookmark: _Ref478084011]Table 1
	System BW (MHz)
	RBG Size
	PRG Size

	1.4
	1
	1

	3
	2
	2

	5
	2
	2

	10
	3
	3

	15
	4
	2

	20
	4
	2



For uplink transmission, there are additional arguments in favor of introducing new set of choices for UL RBG sizes;
· Given the UE limited power, the possibility of a better channel estimation by the gNB for a cell-edge UE is an important aspect for a robust coverage. 
· Achieving a superior UL performance through a better channel estimation may allow some UEs to reduce their transmit power and result in a reduction of overall inter-cell interference.
· In low-latency UL transmission, where mini-slots may be used extensively, a wideband transmission is expected. Therefore, such UL transmissions can significantly benefit from an enhanced channel estimation at the gNB.

PRG Size Determination
[bookmark: _GoBack]For CP-OFDM transmission, configurability of the PRG size should be supported to enable the UL transmission to adapt to the frequency selectivity of channel. The PRG size configurability feature can be supported by explicit signaling to the UE. However, to eliminate any additional feedback overhead resulting from explicity signaling, we may employ implicit approaches for PRG size determination.
Assuming a contiguous scheduling assignment, the LTE RBG/PRG size table shown in Table 1 above can be considered as a starting point for the design. An immediate improvement may be achieved simply by increasing the PRG size corresponding to the larger RBGs without changing other elements. In other words, we can devise a rule such that for a given system bandwidth, any uplink scheduling allocation greater than a threshold would automatically indicate a predefined size for PRG. Therefore, as a UE decodes the UL scheduling grant, it would also detect the PRG size.
[bookmark: _Ref478086921]Table 2
	System BW (MHz)
	RBG Size
	PRG Size

	1.4
	1
	1

	3
	2
	2

	5
	2
	2

	10
	3
	3

	15
	3
	3

	15
	4
	4

	20
	3
	3

	20
	4
	4



Alternatively, as shown in Table 2 above, a substitute approach to the LTE RBG/PRG table can be considered. For example, any contiguous scheduling with an RBG size of , would indicate a PRG size as wide as the size of the RBG, or another fixed value. For example, an   may indicate a PRG size of 4.
Proposal 1 – RAN1 studies implicit methods for PRG size determination, such as scheduling size dependent PRG size.

Summary
In this contribution, we provide our views on the requirements and benefits of flexible RB bundling size in support of frequency selective precoding for MIMO transmission.
Proposal 1 – RAN1 studies implicit methods for PRG size determination, such as scheduling size dependent PRG size.
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