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1. Introduction
In RAN1#69, the maximum number of the CoMP measurement set had been intensively discussed. The following working assumptions during RAN1#69 meeting were made for the issue.
Working assumption from RAN1#69:

· The maximum size of the CoMP measurement set supported in Release 11 is three non-zero power CSI-RS resources
· Introduce a constraint to limit the UE processing requirements when more than a certain number of CSI reports are configured
· FFS what the constraint is 
· FFS what the “certain number” is
This contribution provides discussions related to the remaining issues on CoMP measurement set size focusing on the constraints to limit the UE processing requirement according to the working assumption from RAN1#69.

2. CoMP measurement set size
We support the working assumption of the last meeting on the maximum size of CoMP measurement set, which is three. Three of non-zero power (NZP) CSI-RS resources can be used for flexible scheduling decisions and precoder constructions at the network-side. Also the simulation results [1] about the maximum CoMP measurement set size show that the maximum size of 3 TPs provide a better system throughput gain compared to that of 2 TPs. 

Proposal 1: The maximum measurement set size of 3 on the working assumption is confirmed. 

3. Limitation of a number of CSI process
Three NZP CSI-RS resources can even generate more increased number of CSI process which is defined as the association of one channel part (one NZP CSI-RS resource from the CoMP measurement set) and one interference part (one interference hypothesis). For example, Table 1 shows that it is possible for the number of CSI process to be up to 12 with the DPS/DPB CoMP scheme when the measurement set size is 3. However, we cannot consider all the combination of NZP CSI-RS resource and interference hypothesis, which causes high complexity at UE side, extended control signaling and large amount of feedback overhead. Some of these burdens may significantly impact on UE-side complexity to calculate and report CSIs within limited processing time (for example, 3ms for CSI-RS with a periodicity of 5ms). Moreover, if the combination of CoMP and CA is considered, the amount of the processing burdens will be more critical.

Table 1: Different CSI process hypothesis with DPS/DPB for 3 CSI-RS resources 
	
	CSI process
Hypothesis

	1) 
	TP1
	TP2
	TP3

	CQI 1
	Signal
	Interference
	Interference

	CQI 2
	Signal
	Interference
	Muting

	CQI 3
	Signal
	Muting
	Interference

	CQI 4
	Signal
	Muting
	Muting

	CQI 5
	Interference
	Signal
	Interference

	CQI 6
	Interference
	Signal
	Muting

	CQI 7
	Muting
	Signal
	Interference

	CQI 8
	Muting
	Signal
	Muting

	CQI 9
	Interference
	Interference
	Signal

	CQI 10
	Interference
	Muting
	Signal

	CQI 11
	Muting
	Interference
	Signal

	CQI 12
	Muting
	Muting
	Signal



One simple way to alleviate the UE complexity on this issue may be allowing more processing time for UE to calculate CSIs for all CSI processes. For example, one method is that a UE is required to calculate CSIs to feedback every N ms (), so that it enables the UE to have sufficient time to calculate CSIs. However, in our opinion, such a relaxation in UE processing time cannot be a fundamental solution in terms of the UE complexity, even by which the system performance can be degraded.
Considering the complexity of UE processing at the combination of CoMP and CA, we propose that the maximum number of CSI processes is restricted to be three for a single CC and five for a multiple CC with a limitation on the maximum number with 3 per CC. This is more elaborated in our companion contribution [2].

Proposal 2: The maximum number of CSI processes is restricted to be three for a single CC and five for a multiple CC with a limitation on the maximum number with 3 per CC.

4. Constraints to limit the UE processing requirements
While it is proposed to limit the number of maximum CSI processes as three per CC and five in multiple CC configured with three per CC maximally, we discuss another method of limiting UE processing requirements in terms of the dependency among CoMP. There could be various types of dependencies among CoMP CSIs but here we only focus on two types, which are common selected subband and common RI as elaborated in the companion contribution [3]. If the number of CSI processes per CC is greater than a certain number (e.g. 3), the dependency on calculating all the CSI processes at the same selected subband, and/or by setting the same RI for all the CSI processes will be activated. This kind of restricted operations in CSI feedbacks helps to decrease and stabilize the UE complexity and feedback overheads at most up to a certain acceptable level.
UE complexity is also affected by the number of antenna port in a CSI configuration. Considering the issue of the number of antenna ports, it would be natural and desired to have an upper bound on the number of total antenna ports. The maximum number of total antenna ports can be set to a certain number, e.g., 16.

Proposal 3: The following candidates of constraints on the UE processing requirements can be configured: common selected subband, common RI, the limitation of the number of total antenna port.        



5. Conclusion
This contribution discussed how to reduce the UE complexity and feedback overhead by some constraints in CoMP operations. The following proposals were made based on the discussion:
Proposal 1: The maximum measurement set size of 3 on the working assumption is confirmed. 
Proposal 2: The maximum number of CSI processes is restricted to be three for a single CC and five for a multiple CC with a limitation on the maximum number with 3 per CC.
Proposal 3: The following candidates of constraints on the UE processing requirements can be configured: common selected subband, common RI, the limitation of the number of total antenna port.
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