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1. Introduction

     In RAN1 #61, it is agreed that PRB bundling is supported when the PMI/RI feedback is configured so that a Rel-10 UE may assume that the same precoder is used within the PRG size. The followings were agreed in the previous meeting [1]:
· 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


      To finalize the PRB bundling issue, some further details should be decided as seen in the agreements. Therefore, in this contribution, we discuss on the remaining issues for the PRB bundling based on the agreements.
2. Remaining issues on PRB bundling

The PRB bundling is agreed to enhance the demodulation performance of Rel-10 UE since the UE-specific RS provides relatively low channel estimation accuracy due to the limited number of RS in a PRB-pair so that PRB bundling can give better channel estimation accuracy although the DM-RS pattern is optimized for one PRB-pair. As a way to support PRB bundling, the PRG size is defined as shown in the table above so that the precoding granularity is defined in each system bandwidth. The PRG size in each system bandwidth is chosen by considering the resource allocation granularity in resource allocation type 0 since it is better to align the PRG size with RBG size from UE perspective. If the PRG size is aligned with RBG size, a UE may enjoy PRB bundling gain within the allocated resources. Therefore, we propose to have PRG size = 3 when system bandwidth is within 27-63.
Proposal: agree with PRG size =3 in the system bandwidth 27-63 and align the PRG size and RBG size in each system bandwidth.
         It has been discussed that the PRB bundling needs to be supported in the limited situations implicitly such as higher rank transmission or PMI/RI feedback mode. Since channel reciprocity is used in TDD mode to choose proper precoder, per PRB optimized precoder can be used so that the PRB bundling may be considered as a restriction. In addition, implicit open-loop scheme based on per-PRB based precoder cycling can be also considered in eNB implementation although the precoder cycling information should be informed to a UE for the accurate CQI feedback. Therefore, it is agreed that the PRB bundling is only used when a UE is configured with PMI/RI feedback mode. However, it seems that there is no strong motivation to restrict the PRB bundling to higher rank transmission only since the PRB bundling provides demodulation performance gain in low SNR region as well [2]-[3]. It is also proposed that explicit configuration of PRB bundling should be possible for the case that a sophisticated downlink transmission scheme is employed in an eNB. However, considering that the feedback granularity is too coarse to employ fancy MIMO schemes in downlink since the frequency spacing of CSI-RS port is one RE per PRB-pair and the subband size for the feedback is larger than 4 PRB-pair. Hence, it would be beneficial to use the PRB bundling always if a UE is configured PMI/RI feedback mode so that a UE always enjoys PRB bundling gain. Therefore, we propose not to have any further configuration of PRB bundling.
Proposal: no further configuration of the PRB bundling and keep current agreement as it is.

3. Conclusions

In this contribution, the remaining details on PRB bundling were discussed. From the discussions, we can conclude as follows:

· PRG size 3 in the system bandwidth 27-63 seems to be proper chose to align the PRG size and RBG size.

· No further configuration of PRB bundling is needed

· PRB bundling is always used irrespective of the rank once a UE is configured with PMI/RI feedback mode
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