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1
Introduction
At RAN1#71 most remaining issues relating to Coordinated MultiPoint Operation (CoMP) were finalized.  In this contribution, we discuss a remaining question, which has not been addressed, and may warrant discussion prior to finalizing the Rel-11 specification.  
2
Support of PRB bundling in TM10
PRB bundling is supported as of TM9 to enhance channel estimation at the UE by enabling it to assume that the precoding granularity corresponds to multiple resource blocks in the frequency domain [1].  PRB bundling is a configurable feature and in TM9 its activation is tied to whether or not RI/PMI reporting is configured.  This link between the CSI reporting configuration and the PRB bundling assumption is useful because, when RI/PMI feedback is configured, the CSI feedback granularity anyway spans multiple PRBs.  Conversely, when RI/PMI reporting is not configured, it is assumed that the network uses uplink sounding to obtain CSI information, which may, in principle, support finer CSI granularity.  PRB bundling is less desirable in this case as the finer CSI granularity at the network could potentially more than compensate for the loss in terms of channel estimation performance.  This motivated the decision not to support PRB bundling in this case. 
For TM10, the benefits of PRB bundling are similar as in TM9 and supporting it would help enhance the UE’s channel estimation performance.  However, the configuration of PRB bundling, which is tied whether or not PMI/RI reporting is configured, cannot be directly carried over from TM9.  In Rel-11 it was agreed that the configuration of RI/PMI reporting is performed on a per-CSI process basis, i.e., if multiple CSI processes are configured, they can independently be configured with or without RI/PMI reporting.  Consequently, it would need to be clarified under what circumstances the UE may assume PRB bundling when receiving a PDSCH transmission. 
Proposal 1: 

· PRB bundling should be supported in TM10 to enhance channel estimation performance 

· If there is consensus to support PRB bundling in TM10, configuration details need to be discussed 
Several configuration options for PRB bundling in TM10 could be considered:
· Alt-1: PRB bundling is configured as part of the PQI state; 
· Alt-2: PRB bundling assumption is inferred from CSI reporting configuration; 
· Alt-3: PRB bundling is enabled/disabled semi-statically by adding a new configuration bit. 

Alt-1: PRB bundling is configured as part of the PQI state

In Alt-1, a 1-bit indication of whether or not to perform PDSCH bundling is incorporated into each PQI state.  Prior to demodulation, the UE determines the PDSCH bundling assumption by identifying the associated PQI state using the agreed TM10 procedure (i.e., from the PQI bits in DCI format 2D or from the default PQI state in case of DCI format 1A).  In this way, PDSCH bundling can be enabled/disabled for specific transmission points that are associated with certain PQI states.  A drawback of this option is that additional RRC signaling would be required at this late state in Rel-11 to augment the PQI state definition. 
Alt-2: PRB bundling assumption is inferred from CSI reporting configuration

In Alt-2, the PRB bundling assumption is inferred from the CSI reporting configuration.  In particular, a three-step process could be considered which takes into account that RI/PMI reporting can be configured on a per CSI-process basis: 
1. Upon receiving a PDSCH grant, the UE determines the quasi-co-located NZP CSI-RS resource from the dynamically signaled PQI state.

2. The UE determines which CSI processes are associated with the identified NZP CSI-RS resource, i.e., which CSI processes are associated with this NZP CSI-RS resource for channel estimation.   

3. The UE infers the PDSCH bundling assumption according to whether or not the identified CSI process is configured with or without RI/PMI reporting.  If multiple CSI processes with conflicting configurations are identified in Step 2, then the UE may make a predetermined assumption, or the UE behavior may be left unspecified. 

Alt-2 has the benefit that it follows a conceptually similar approach as in TM9 by linking the PDSCH bundling assumption with the configuration of RI/PMI reporting.  Further, it avoids the introduction of new RRC configuration bits entirely; supporting PDSCH bundling for TM10 could therefore be performed solely by modifying RAN1 spec.  This may be a significant benefit at this late stage in Rel-11. 

Alt-3: PRB bundling is enabled/disabled semi-statically by adding a new configuration bit

In Alt-3, the UE is configured semi-statically to enable/disable PDSCH bundling.  This avoids any linkage with PQI states or the CSI process configuration and therefore has the advantage of simplicity.  However, it also comes with the need for additional signaling and lacks the more flexible configurability associated with the other options. 

Proposal 2

· Consider Alt-2 for support of PDSCH bundling since it avoids the need for additional signaling at this late stage in Rel-11.  

3
Conclusion

In summary, this contribution has made the following proposals: 
Support of PRB bundling

· PRB bundling should be supported in TM10 to enhance channel estimation performance 

· If there is consensus to support PRB bundling in TM10, configuration details need to be discussed 

Configurability of PRB bundling

· Consider Alt-2 for support of PDSCH bundling since it avoids the need for additional signaling at this late stage in Rel-11.  
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