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Introduction
feCoMP specifically targets the support of non-coherent joint transmission, and so may not require the rich feature set offered by TM10.  Moreover, it is desirable to limit the complexity of the feature to increase the likelihood of its support in UEs and networks.  Therefore, it has been discussed whether feCoMP should be supported by TM9 as well as TM10 [1][2].  This contribution considers which TM10 UE capability features are needed in feCoMP as compared to single CSI process TM10. Based on the discussion, recommendations are made on which transmission modes should be supported for feCoMP.
Discussion
It was observed in [1] that TM10 is not commonly deployed, while TM9 is now being deployed in practical networks.  Therefore, if it were possible to have a substantially simpler implementation of feCoMP using TM9, it could make feCoMP more attractive to UE implementations, increasing the likelihood of its deployment.  We attempt to address this question by considering the component features of TM10 UE capability, and which would be needed in a minimalistic TM9 implementation. 
The following table shows the features in UE capability needed for TM10 with a single CSI process [3], and summarizes our view of if the feature is needed for TM9 feCoMP as well.  Note that we omit the NZP CSI-RS channel estimation, periodic/aperiodic CSI reporting, and support of 1 CSI process, since these are already supported by TM9.  Discussion on each of the feature’s use in TM9 follows.  Since feCoMP has a carefully targeted set of use cases, we apply the same philosophy of minimizing feCoMP complexity in both TM9 and TM10.
 
	TM10 Feature
	Needed for TM9 feCoMP?

	1. Interference measurement on UE specific IMR
	Yes

	2. DL UE specific CSI-RS/DM-RS sequence configuration
	Yes

	3. Downlink control signaling to support PDSCH rate matching and demodulation
	Yes

	4. Antenna port quasi-colocation assumptions
	Yes



1. IMR support
TM10 derives interference measurements from an IMR.  While TM9 interference measurement is left to UE implementation, CRS is generally understood to be used for TM9 interference estimation.  If CRS is used, a UE cancels CRS, and determines the interference estimate from the remaining power.  If this is done for NC-JT, the interference of the other serving TP as well as other cell interference will be combined.  Then if the UE also uses the interfering CRS or NZP CSI-RS to determine interference power for the non-serving TP, the interference is ‘double counted’.  Since the eNB has no control over where the UE measures interference, it seems difficult to assist the UE to correct for this double counting.
2. UE specific DMRS
[bookmark: _GoBack]A UE served in feCoMP will receive DMRS from two TPs.  TM9 DMRS is cell specific, and the scrambling IDs are set by the cell ID.  For a UE to receive one PDSCH with two different DMRS scrambling sequences from two cells, some UE specific configuration seems needed.  
3. Downlink control signaling for PDSCH rate matching and demodulation
Using TM10 dynamic point selection concepts for TM9 may ease feCoMP implementation.  For example, if a configured codeword to TP mapping is used, a rank 2 transmission would either have to come from 2 TPs or from 1 TP until it is reconfigured.  The inability to dynamically switch back from 2 TP transmission of 2 layers to 1 TP transmission of 2 layers seems unnecessarily restrictive.  Therefore, some downlink control signaling would seem needed even in a minimalistic TM9 feCoMP implementation.  This could be implemented by other functionality than pure Rel-11 PQI, but nevertheless the basic functionality of TM10 CoMP is still present, and reusing this as much as possible is desirable from a specification impact and UE implementation viewpoint.
4. QCL assumptions
TM10 introduced QCL Type B, wherein CSI-RS can be QCL’d with DMRS with respect to Doppler shift, Doppler spread, average delay and delay spread, while CRS can be QCL’d with CSI-RS with respect to Doppler shift and spread, but not necessarily otherwise QCL’d.  CoMP has been designed around these assumptions since Rel-11, and in our understanding these QCL relationships will again be needed in UE implementations for feCoMP.  feCoMP requires additional QCL mechanisms on top of QCL Type B, in that different DMRS ports in a single PDSCH can be QCL’d with different TPs.

From the table above, we can observe that all of the TM10 features seem needed for TM9 feCoMP.  Since the features needed for TM9 and TM10 are essentially the same, TM9 does not seem to offer any simplification over single CSI process TM10, and will likely increase market fragmentation, performance requirement specifications work, and interoperability test efforts.  However, multi-process support of feCoMP seems unnecessarily complex and may in general be undesirable, as discussed in [4].
Observations:
· All TM10 UE features for single CSI process CoMP seem needed in a TM9 feCoMP implementation
· On the other hand, multiple CSI process TM10 could be more complex than TM9
· Supporting both TM9 and TM10 feCoMP will likely increase market fragmentation, performance requirement specification work, and interoperability test efforts
· Since the majority of features of TM10 are needed for TM9, TM9 does not seem to offer any simplification over single CSI process TM10.
Conclusions
This contribution considers which TM10 features are needed in feCoMP as compared to single CSI process TM10.  We made the following observations:
Observations:
· All TM10 UE features for single CSI process CoMP seem needed in a TM9 feCoMP implementation
· On the other hand, multiple CSI process TM10 could be more complex than TM9
· Supporting both TM9 and TM10 feCoMP will likely increase market fragmentation, performance requirement specification work, and interoperability test efforts
· Since the majority of features of TM10 are needed for TM9, TM9 does not seem to offer any simplification over single CSI process TM10.

We therefore propose.
Proposal:
· feCoMP is supported for TM10 with a single CSI process
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