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1 Introduction
In 3GPP RAN1 #61 meeting, ways forward on PRB bundling have been agreed [1-2]. To be specific

“

· PRB bundling is supported when PMI/RI feedback is configured

· Additional configuration of PRB bundling is FFS 

· The size of a PRG is only determined by the corresponding system bandwidth 

	System Bandwidth
	PRG size (PRB)

	≤10
	1

	11 – 26
	2

	27 – 63
	Either 2 or 3

(decide in RAN1 #61bis)

	64 – 110
	2


”

In this contribution, we provide our views on the remaining issues on PRB bundling:

· additional configuration for PRB bundling
· PRG size when the system bandwidth is [27, 63] PRBs

2 Additional Configuration for PRB Bundling
As suggested by most of the evaluation results that PRB bundling will provide substantial gains across all the ranks, it is beneficial to enable PRB bundling for all transmission ranks in all Rel-10 transmission modes to simplify system design. The introduction of PRG in [1, 3] handles different downlink resource allocation types and provides a simple implementation of PRB bundling in Rel-10.  Furthermore, it is already agreed that “PRB bundling is supported when PMI/RI feedback is configured” to prevent the loss of PRB bundling in the situation where the network could potentially perform per-PRB based precoding (TDD and open-loop spatial multiplexing). 

Under these considerations, it is clear that no additional configuration for PRB bundling is needed to further complicate the system design.

3 PRG Size
The bundling size is essentially the PRG size. PRG size equals one means that a UE can only assume per-PRB based precoding. The determination of the PRG size depends on many aspects:
· potential gains of PRB bundling

· downlink resource allocation unit
There is a clearly tradeoff between the performance gain of the PRB bundling and the implementation complexity. A larger PRG size may lead to a larger interpolation gain as suggested by the evaluation results; however in order to realize this gain it also leads additional implementation complexity. For example, when the PRG size is Q, the UE may need to implement Q channel estimators with 1-PRB channel estimator, 2-PRB channel estimator, up to Q-PRB channel estimator to realize the gain.  On the other hand, the gains of higher value of bundling size are diminishing return since most evaluation results suggest that 2-PRB bundling gives most of the gain [4].    

Downlink resource allocation is based on the unit of resource block group (RBG) in resource allocation type 0/1. In this case, it will be simpler from scheduling’s point of view if the unit of RBG is multiple times of the unit of PRG. In order words, the unit of PRB is divisible by the unit of PRB as illustrated in [5-6]. Since we can apply 2-PRB channel estimation in the case where the PRG size is 3, we have the following proposal:
Proposal:
· The size of a PRG, is fixed and is only determined by the corresponding system bandwidth (
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	PRG size

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	2


4 Conclusion

In this contribution, we provide our views on the remaining issues of PRB bundling. To be specific, we propose:

· no additional configuration is needed for PRB bundling

· PRG size is 3 when the system bandwidth is from 27 to 63 PRBs.
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