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1
Introduction
This contribution outlines a high-level proposal on how to progress the UL CoMP studies in the work item phase. Within the focus areas described in the WID [1], we should adopt only UL features that provide non-negligible gains, viewed essential and have moderate associated implementation complexity increase.  This preference is especially motivated by the fact that much of the UL CoMP goals are achievable with the existing features provided in Rel-10 and it is not clear how much more is truly essential.  This would make completion within the Rel-11 timeframe feasible. Note that we don’t discuss in this contribution UL features that are aimed at improving TDD reciprocity based DL CoMP. 
2
High-level proposal on UL CoMP scheme
2.1
Preferred UL CoMP scheme
We believe that the fundamental drivers of UL CoMP gains are the following:

1. Ability to combine signals received at multiple reception points

2. Ability to coordinate UL scheduling and silencing across reception points
Therefore, new features adopted in support of UL CoMP, if any, should be optimized for the above two schemes. The support of the above two schemes has fundamental impact on the E-UTRAN operation but has less visible impact on the air-interface or UE operation. 

We believe that the following is not essential for achieving UL CoMP gains:

A. Spatial information based scheduling and across reception points, i.e. the UL version of coordinated beamforming
By no means should scheme A.  be precluded, as a matter of fact, we believe that the features introduced for 1. and 2. will equally support A., but the features should not be optimized for it. 
2.2
Required air-interface features required for UL CoMP
In our opinion, most of the UL CoMP requirements can be met with simply allowing certain RRC signaled parameters be configured in a UE-specific manner as opposed to cell-specific as in Rel-10. This change arguably has the smallest implementation impact, since no real new UE functionality is introduced, only the procedure is changed by which certain parameters are signaled or derived by the UE. 
In particular, the following parameter changes could be introduced: 

· Use a signaled PCI for PUSCH scrambling instead of the DL serving PCI [2]

· Use signaled PCI(s) for deriving the UL RS sequences [2]

· Use dedicated signaling for PUCCH dynamic resource offset [4]

· Consider dedicated signaling for other PUCCH related parameters
· Use dedicated signaling for the power control parameter 
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· Consider dedicated signalling for other PUCCH related parameters 
We believe that the above simple changes would provide adequate support of UL CoMP. As an example, we show in Figures 1 and 2 scenarios where dedicated signaling could be used to support efficient UL operation.
In Figure 1, CoMP scenario 3 is shown. In this case, UL orthogonality can be promoted if we allow UE1 to use the CellID of RRH2, for example. Similarly, it is beneficial to allow UE2 to use the CellID of RRH3 in order to enable MU-MIMO UL multiplexing of UE2 and UE4, or for sharing the same PUCCH RB, for example. 

In Figure 2, CoMP scenario 4 is shown. In this case, UE1, UE2, UE3 and UE4 use the common CellID of eNB1, RRH2 and RRH3, for deriving UL RS and SRS sequences, UL RS cyclic shift hopping sequence, etc.  

For UE3 and UE4, it would be possible to use the same resource without any orthogonalization, i.e. achieve true cell-splitting gain in the UL.  For this, we assume that the pathloss ratios are such that UE3 generates little interference to RRH3 and that UE4 generates little interference to RRH2.  In this case, it would be beneficial to allow for UE3 and UE4, to use a different CellID so that when some cross-interference does occur, the possibility of coherent combination of the DM-RS signals is reduced thereby improving channel estimation performance. 
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       Figure 1  DL and UL operation in Scenario 3 



Figure 2 DL and UL operation Scenario 4
Similarly, it is beneficial to allow orthogonalization of the SRS signals in the CoMP coordination area in Scenario 3, and conversely, to allow cell splitting in terms of SRS resources in Scenario 4, while avoiding the possibility of coherent SRS interference. These goals can be achieved with UE-specific signaling of PCI to be used in the SRS signal generation.  
2.3
Considerations for legacy UEs

The impact of the presence of legacy UEs can be in two directions:

a. Presence of legacy UEs interferes with CoMP operation of Rel-11 UEs

b. Rel-11 CoMP operation interferes with operation of legacy UEs

The above concerns are more prevalent in the UL than in the DL due to the fact that association is typically based on DL, therefore there may be link imbalance creating harsher interference scenarios in the UL.

Obviously, if the consensus is that no new UE features need to be introduced in support of UL CoMP then there is no legacy impact in either direction since the Rel-10 UE behavior and Rel-11 UE behavior would be the same.

There is still a potential concern of operation at the boundary area between an E-UTRAN supporting UL CoMP and a ‘legacy’ E-UTRAN not supporting CoMP; however we do not believe that this aspect should be part of the WI.  
3
Conclusions

In this contribution, we provided our views on the standardization impact of UL CoMP.  For the UL CoMP schemes considered thus far, our initial view is that adequate support may be provided by changing how certain RRC signaled parameters are provisioned / derived.  
We did not discuss in this contribution UL features that are aimed at improving DL CoMP based on TDD reciprocity. 
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