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Discussion and Decision
1      Introduction
Aperiodic CSI computational complexity for dual connectivity has been briefly discussed in RAN1#79 meeting. Based on the discussion the following agreement has been made:

	· For aperiodic CSI reporting, limit of one aperiodic CSI request is per CG

· In dual connectivity, CSI processing requirement should be the same as in Rel-11

· Rel-12 CSI subframe sets and dual connectivity can be simultaneously supported


While for TM1-9 the maximum CSI computational complexity for dual connectivity can be maintained the same as in Rel-11, the additional relaxation to CSI calculation is required for TM10 when dual connectivity (DC) is used because two aperiodic CSI requests are supported per UE. 
The issue will be discussed in the coming RAN1#80 meeting (e.g. in contribution [3]). Although this is mainly a RAN1 topic and there is no final agreement in RAN1 yet, it is nevertheless helpful to investigate the impact on RAN2 specifications.
2      Discussion
In CA, aperiodic CSI request can trigger CSI for associated carrier or across multiple carriers depending on CSI request field. Especially, in TM10, the following value of CSI request field is defined in TS36.213 [1]. 

Table 7.2.1-1B: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space [1]

	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered

	'01'
	 Aperiodic CSI report is triggered for a set of CSI process(es) configured by higher layers for serving cell 
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	'10'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) configured by higher layers

	'11'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) configured by higher layers


In Rel-11 UE may be configured with up to 4 CSI processes on each of the configured component carrier, while up to 5 CSI processes can be configured across component carriers. Therefore, UE may also receive one aperiodic CSI request in downlink subframe that triggers CSI calculation for up to 5 CSI processes in one CSI report by using CSI request fields ’10’ and ‘11’ and up to 4 CSI processes in one CSI report by using CSI request field ‘01’ [1]. Given that a sequence of CSI requests may be received at the UE in every downlink subframe, the maximum CSI computational and reporting requirement is 5 CSI processes per subframe (including subframe where CSI request is received). The requirement is captured in field description for trigger10 and trigger11 in TS 36.331 [2].
	trigger10, trigger11

Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 10 or 11, see TS 36.213 [23, table 7.2.1-1B]. EUTRAN configures at most 5 CSI processes, across all serving frequencies, to be triggered by a CSI request field set to value 10. The same restriction applies for value 11.


In dual connectivity, due to non-ideal backhaul between eNBs, coordination of aperiodic CSI triggering between cell groups is impossible. Therefore, it is reasonable to consider independent aperiodic CSI triggering for each cell group. Such assumption, however, is translated into increased CSI processing requirement. In order to keep the maximum CSI processing complexity as in Rel-11, some relaxation to CSI calculation in dual connectivity should be considered. 
There are mainly two approaches. Which approach to be adopt is up to RAN1, and we investigate the necessary clarification to the relevant field description below.
Approach 1: total CSI processes triggered in two aperiodic CSI requests never exceed 5.
In this approach, the coordination process should ensure that the total number of CSI that can be simultaneously requested for different combinations of CSI request fields ‘01’, ‘10’ and ‘11’ on two cell groups in total would never exceed 5 CSI processes. Although this approach could address the UE complexity issue, the drawback is that in most cases it is likely to significantly reduce the network flexibility to request CSI for multiple CSI processes.

In this approach, the change to field description is shown below.
	trigger10, trigger11

Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 10 or 11, see TS 36.213 [23, table 7.2.1-1B]. 

In case the UE is configured with dual connectivity, EUTRAN configures at most 5 CSI processes, across all serving frequencies, to be triggered by CSI request fields set to value 01, 10, and 11.
Otherwise, EUTRAN configures at most 5 CSI processes, across all serving frequencies, to be triggered by a CSI request field set to value 10. The same restriction applies for value 11.


Approach 2: total CSI processes triggered in two aperiodic CSI requests can exceed 5 but UE sends valid CSI for up to 5 CSI processes only.
The second approach relies on the physical layer procedures and allows more flexible configuration of CSI request fields at each CG without restrictions. In this approach, however, the existing maximum CSI processing capability would be exceeded. In order to keep the maximum CSI calculation complexity as in Rel-11, the CSI processing requirement may be relaxed for two simultaneously received aperiodic CSI requests, so that UE would not be required to calculate CSI for some of the CSI processes, if it exceeds the existing 5 CSI processing capability. 

In this approach, the change to field description is shown below.
	trigger10, trigger11

Indicates whether or not reporting for this CSI-process or reporting for this CSI-process corresponding to a CSI subframe set is triggered by CSI request field set to 10 or 11, see TS 36.213 [23, table 7.2.1-1B]. EUTRAN configures at most 5 CSI processes, across all serving frequencies within each CG, to be triggered by a CSI request field set to value 10. The same restriction applies for value 11.


3      Conclusion
In this contribution, we discuss the potential RAN2 impact from CSI calculation in TM10 for dual connectivity, and propose the following:

Proposal 1: Once RAN1 makes decision on CSI calculation in TM10 for dual connectivity, RAN2 to agree on the corresponding proposed changes to the field description for trigger10 and trigger11.
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