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1 Introduction
In RAN1#61 meeting, PRB bundling was agreed to be supported for Rel-10 and a way forward was agreed [1]. Issues for FFS are:
· PRB bundling is supported when PMI/RI feedback is configured. Additional configuration of PRB bundling is FFS

· PRG size (PRB) for system bandwidth 27 – 63: Either 2 or 3

In this contribution, we present our views on the above issues.
2 Configuration of PRB bundling
There are two options of signaling to indicate if the UE may assume PRB bundling:

1. Implicit signaling via configuration of PMI/RI reporting
2. Explicit signalling by (dedicated) 1-bit RRC signalling
The first option was already agreed in the way forward [1]. The need for the second option is under discussion.
In our view, implicit signaling of PRB bundling via configuration of PMI/RI reporting is sufficient for the following reasons:

· PRB bundling is related to the precoding granularity at the eNB. In closed-loop operation, since the PMI feedback determines the precoding at the eNB, it is natural to associate the configuration of PRB bundling with the configuration of the PMI/RI reporting.
· Implicit signalling also allows efficient support for open-loop operation. Open loop precoding with DM RS is generally implementation-specific, therefore the UE should not assume PRB bundling. Associating the implicit signalling with configuration of PMI/RI reporting is appropriate since PMI feedback is not needed for open-loop operation.
It has been pointed out by some companies that implicit signalling does not provide the benefit of PRB bundling for TDD systems in the case the eNB uses reciprocity-based precoding (no PMI feedback is needed). It has been proposed that configuration by 1-bit RRC signalling to be introduced to address this issue. The UE may assume PRB bundling as long as the 1-bit RRC indicates so. Presumably, the explicit signalling, if agreed, will supersede the implicit signalling agreed in RAN1#61.

In our view, the benefit of PRB bundling when the eNB applies reciprocity-based precoding is still not clear. The reciprocity-based precoding can already benefit from more superior precoding performance compared to PMI-based precoding due to the availability of better CSI quality at the eNB as well as finer precoding granularity. Hence, the benefit of PRB bundling for the UEs may not be so critical. 

Another issue with explicit signalling is that it may reduce the incentive for the UE vendors to implement channel estimation with PRB bundling since it is unclear if the feature will be used in the real networks and there is a significant cost with feature implementation and testing. In addition, from the standards viewpoint, providing an explicit signalling mechanism for a feature that is optional for UEs is not a good practice and should be avoided if possible.
Based on the above, we recommend that:

· PRB bundling is supported when PMI/RI feedback is configured. No additional configuration of PRB bundling is supported.
3 PRG size for system bandwidth 27 – 63 

It is currently FFS if the PRG size for system bandwidth 27-63 is 2 PRBs or 3 PRBs. We prefer that the PRG size is 3 PRBs. The reason is that the PRG size should be a common factor for UE-selected feedback subband size and higher layer-configured feedback subband size (Table 1).
Table 1: Feedback subband sizes in Rel-8 
	System bandwidth
	UE-selected subband feedback
	Higher layer-configured subband feedback
	PRG size
	RBG size

	6 -7
	N/A
	N/A
	1
	1

	8 – 10
	2
	4
	1
	1

	11 – 26
	2
	4
	2
	2

	27 – 63
	3
	6
	3
	3

	64 - 110
	4
	8
	2
	4


PRG size of 2 for system bandwidth of 27 – 63 is problematic when the UE is configured with UE-selected subband feedback since it would cause misalignment between the precoding boundaries assumed by the eNB and the PRB bundling boundaries assumed by the UE as illustrated in Figure 1.
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Figure 1: Precoding boundaries are misaligned with PRB bundling boundaries if PRB bundling size is 2 when the system bandwidth is 27-63 and the UE is configured UE-selected subband feedback
Based on the above, we recommend that:

· PRG size (PRB) for system bandwidth 27-63 is 3.
4 Conclusions
In this contribution, we presented our views on the remaining issues of PRB bundling. We recommend that:
· PRB bundling is supported when PMI/RI feedback is configured. No additional configuration of PRB bundling is supported.
· PRG size (PRB) for system bandwidth 27-63 is 3.
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