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1. Introduction
With PRB bundling, UE may assume that the precoding granularity is multiple RBs although it is still allowed to perform per-RB channel estimation. In RAN1 #61, the following details on PRB bundling were agreed ([1-2])
· PRB bundling will be supported when RI/PMI is configured 

· Additional configuration of PRB bundling is FFS

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

· Define fixed system bandwidth (
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 ) dependent precoding RB groups (PRGs) as shown below:

· A PRG consists of consecutive PRBs

· PRGs partition the system bandwidth

	System bandwidth
	PRG size (PRB)

	<=10
	1

	11-26
	2

	27-63
	Either 2 or 3 (decide in RAN1#61bis)

	61-110
	2


In this paper, we discuss the remaining issue of PRG size for system bandwidth of 27-63 RB. 
2. Discussion
PRB bundling is enabled when RI/PMI feedback is configured. The reported PMI, as a precoding recommendation by the UE, can be used by eNB for downlink beamforming as long as rank/precoder override does not occur. The PMI reporting granularity therefore provides a natural reference for the bundling size in most relevant cases. 
For wideband PMI report ((PUCCH mode 1-1, 2-1, PUSCH mode 3-1), precoding may follow the PMI report and be wideband. For subband PMI report, the PMI granularity for PUSCH mode 1-2 and 2-2 are 6RB and 3RB respectively ([3]). Both of these are integer multiple of 3RB bundling size, which makes determination of the precoding vector on each 3RB PRG group unambiguous based on the PMI report. This however is not the case with 2RB bundling, where special attention are needed to determine the precoder in case bundled 2RBs fall within different PMI subbands. For example (Fig. 1), PRG1 involving two PMI subbands may choose either PMI1 or PMI2 for the bundled precoding. Regardless which PMI is chosen, a CQI/PMI mismatch will be observed for the overridden RB since CQI report is derived assuming a specific PMI recommendation. Such mismatch will result in less accurate link adaptation, increased block error rate and subsequently degraded throughput performance. On the other hand, a 3RB bundling size is perfectly aligned with PMI subband (3 or 6RB) and completely avoids such issues.
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Fig.1:  example of PRB bundle size of 2RB
In addition, it is worthwhile to note that a 3RB PRG size coincides with the RBG size (3RB) of type 0/1 resource allocation (e.g. in DCI 2/2A/2B) for MIMO beamforming. It is understood that one of the reasons for choosing a 3RB CQI/PMI reporting granularity is also to align with the 3RB RBG size, such that frequency-selective scheduling are kept straightforward based on CQI/PMI report. This alignment avoids the need of overriding the PMI report (for beamforming) and CQI report (for rate adaptation) after DL resource assignment, which significantly reduces the eNB scheduler complexity in particularly for MU-MIMO. Take the following example in Fig. 2 and Fig. 3:
· Without PRB bundling, the precoding vector for a particular RB (e.g. RB3) is a function of UE1 on subband 1 (PMI3) and UE2 on subband 1 (PMI1). 

· With 2RB bundling (Fig.2), the precoding vectors on the bundled group (PRG1) needs to take into account two PMI reports from both users. This significantly increases the beamforming complexity as well as the UE pairing complexity. 
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Fig.2:  example of PRB bundle size of 2RB
· With 3RB bundling (Fig. 3), the RBG, PMI report and PRG are perfectly aligned.  Scheduling and beamforming are much more straightforward on a per 3RB basis. 
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Fig.3:  example of PRB bundle size of 3RB
3. Conclusions
The remaining issue of PRB bundling size is discussed for system bandwidth of 24-63RB. In summary, a 3RB bundling size is aligned with the CQI/PMI reporting granularity and type 0/1 resource allocation RBG size, and is preferred due to its avoidance of various corner cases in beamforming/scheduling. A 2RB PRG size requires special treatment when a PRG overlaps two RBG or two PMI subbands, which unnecessarily complicates beamforming/scheduling design.
Proposal 

· A PRG size of 3RB is adopted for system bandwidth of 27-63 RB. 
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