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1
Introduction
At RAN#59 remaining details of UE capability signaling in support of CoMP were discussed.  The following was captured as a summary of the discussion [1]: 

Based on offline discussion:

1. RAN1 can discuss during one meeting whether it is required to support the possibility to have a UE capability indicating that the UE supports TM10 in one band in a bandcombination, and not in another band in the same bandcombination. If required, RAN1 should send LS to RAN2.

2. RAN2 can if required by RAN1 add a "n0" codepoint to the signalling, which is considered a backward compatible change from UE ASN.1 point of view.

3. Whether TM10 support is mandatory or optional is an independent decision which still needs to be taken in some future RAN meeting.

4. Should be possible to agree on RP-130243

This way forward was approved by RAN.

In our view, it is important to allow UEs to selectively indicate support of TM10 on some but not all bands in a band combination; otherwise, TM10 would need to be supported on either all or none of the bands.  Since CoMP is associated with a noticeable increase in UE complexity, we favor the more prudent approach of allowing TM10 to be introduced on a band-by-band basis. 
2
Discussion

It has been agreed that support of TM10 can be indicated by a UE per band per band combination.  Supporting such flexible UE capability signaling is beneficial from a UE perspective as it enables a gradual introduction of CoMP on a band-by-band basis.  It further helps to alleviate the noticeable complexity increase of TM10 and may thus contribute to an earlier adoption of CoMP as UEs may selectively support CoMP on some bands but not others. 
As suggested in [1], the signaling needed to convey such band-specific TM10 support can be introduced straightforwardly.  Leveraging the existing UE capability corresponding to the maximum number of CSI processes, an additional value can be added, which indicates that “at most zero” CSI processes can be supported on a band in a given band combination.  A UE capability of zero CSI processes simply indicates that TM10 is not supported on that band. 
Without the above signaling, in order to support TM10 in one band, the UE would also have to support at least one CSI process in any other band in the same band combination.  This is a non-trivial complication as it requires the UE to support both quasi-co-location and other TM10-specific demodulation enhancements such as the support for virtual cell IDs.
The need to support the newly introduced quasi-co-location behaviors is likely to incur the largest amount of additional complexity.  For example, additional time- and frequency-tracking loops need be added in order to be able to support quasi-co-location behavior B, as illustrated in Figure 1.  With reference to the figure, UE1, which operates in TM1-9, may assume quasi-co-location behavior A and can therefore perform time and frequency tracking based on its serving cell CRS.  However, UE2, which operates in TM10, needs to maintain an additional time and frequency tracking loop, associated with the indicated NZP CSI-RS resource and the linked CRS thereof, respectively.  This is in addition to the time and frequency tracking loops associated with the serving cell and represents a noticeable complexity increase. 
In conclusion, it seems prudent to allow band-specific signaling of TM10 support within a band combination because the more flexible signaling alleviates the complexity burden of having to support CoMP on all bands in a band combination.  If the latter was required, it could potentially jeopardize a swift introduction of TM10. 
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Figure 1: Tracking loops needed in support of TM10 quasi-co-location (Behavior B). 

3
Conclusion 

In conclusion, we make the following proposal based on the arguments in this paper: 
· Support band-specific signaling of TM10 support 
· Send an LS to RAN2 so that RAN2 can determine the appropriate signaling
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