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1. Introduction 
PRB bundling was discussed in RAN1 #60bis meeting, resulting in the following agreed definition for PRB bundling:

· UE may assume that precoding granularity is multiple RBs

· UE is still allowed to perform single-RB channel estimation

The major concern against PRB bundling is that the precoding granularity has to be increased, which may reduce the performance gain of precoding. Other concerns related to PRB bundling are resource allocation flexibility and UE CE complexity.

This contribution analyzes PRB Wide Band (WB) bundling for both FDD and TDD .
2. Wide Band PRB bundling
Decisions on PRB bundling are highly dependent on the availability or otherwise of accurate frequency-domain CSI at the eNB with fine granularity.

For TDD, channel reciprocity can provide fine-granularity CSI without the need for a high uplink feedback overhead. This can also enable the eNB precoder to use techniques such as Coherent Time Frequency Precoding (CTFP) [1] which avoids discontinuities in the precoding phase and removes any need for the the UE to know the precoding granularity. The UE itself can decide the channel estimation BW, which is essentially amounts to a wideband PRB bundling (constrained only by the BW of the contiguous resource allocation).
For FDD, the use of DMRS also provides the possibility for precoding strategies that are not necessarily constrained to particular PRBs. However, if the eNB can acquire sufficient CSI, e.g. by combinations of the enhanced 2-stage PMI feedback and SRS-based channel sounding, WB PRB bundling may still be beneficial. Moreover, WB bundling would provide more flexibility than a small fixed bundle size [2]. Therefore, we believe that it should be possible to configure WB PRB bundling for FDD as well as for TDD.
WB bundling can also avoid the problems of resource allocation and UE complexity:

· The resource allocation supports an arbitrary number of RBs, which provides the maximum flexibility 
· The UE can select any preferred CE BW.
3. Notification of wide band PRB bundling

· We propose that WB bundling should be configurable by higher-layer signalling. 
One higher-layer signalling bit would be used as a flag to turn on/off WB bundling. Use of higher layer signalling avoids additional DCI overhead.


4. Conclusions
Taking into account the various possibilities for the eNB to acquire CSI, and the possibilities for schemes such as CTFP enabled by the DMRS, we suggest the WB PRB bundling should be able to be configured for both FDD and TDD. 
Therefore we propose that RRC signalling should be used to configure between a small bundle size [2] and WB bundling. 
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�This does not seem so useful. We are only discussing bundling in conjunction with DMRS, so enabling / disabling based on DMRS modes doesn’t add anything. 





