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1. Introduction

So far, TDD-FDD CA DL and UL scheduling, HARQ timing and DCI format design have been discussed [1]. In this contribution we discuss some of the remaining details of Periodic CSI reporting for TDD-FDD CA. 
2. Discussion
2.1. Periodic CSI reporting
Rel-8 periodic CSI reporting instance was designed so that the period of the CSI reporting pattern could be the same as (or a multiple of) the period of SPS and a DRX cycle [2]. The SPS period and DRX cycle values were determined considering the possible UL round trip times (RTTs). Consequently, up to Rel-11, different Npd values for CSI reporting period have been used between TDD and FDD, since the RTT for TDD cell is 10ms while that for FDD cell is 8ms. For TDD, the minimum Npd value is 1, while for FDD it is 2. In addition, Npd for FDD can be configured with multiples of 8 (e.g. 32, 64 and 128) as well as multiples of 5. 
For TDD-FDD CA, the duplex capabilities of the CSI measurement cell could be different from the duplex capabilities of the CSI reporting cell. Thus, it should be clarified which cell is referred to for determining the CSI reporting period [3]. Basically, there are two possible solutions. 

· Option 1: A set of possible values for the CSI reporting period depends on the CSI reporting cell’s (PCell’s) configuration.

· Option 2: A set of possible values for the CSI reporting period depends on the scheduling serving cell’s configuration.

· For self scheduling, the set depends on that cell’s configuration.

· For cross-carrier scheduling across TDD and FDD cells, a set for TDD is always used.

Table 1 shows details of options 1 and 2. Highlighted part is the difference between them.
Table 1: Details of the options

	
	FDD PCell
	TDD PCell (if supported)

	
	FDD cell
	TDD cell
	FDD cell
	TDD cell

	
	Self
	Cross-carrier by FDD
	Cross-carrier by TDD
	Self
	Cross-carrier by FDD
	Cross-carrier by TDD
	Self
	Cross-carrier by FDD
	Cross-carrier by TDD
	Self
	Cross-carrier by FDD
	Cross-carrier by TDD

	Option 1:
PCell’s configuration
	Set #1
	Set #1
	Set #1
	Set #1
	Set #1
	Set #1
	Set #2
	Set #2
	Set #2
	Set #2
	Set #2
	Set #2

	Option 2: 
UL RTT
	Set #1
	Set #1
	Set #2
	Set #2
	Set #2
	Set #2
	Set #1
	Set #1
	Set #2
	Set #2
	Set #2
	Set #2


Set #1: Npd={2, 5, 10, 20, 40, 80, 160, 32, 64, 128}

Set #2: Npd={1, 5, 10, 20, 40, 80, 160}

There would be two aspects to discuss this issue. One is standardization impact and the other is periodic CSI reporting. 
In the current specification, TDD periodic CQI/PMI reporting has been restricted as follows:
	· The reporting period of 
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 is applicable for the serving cell c only if TDD UL/DL configuration of the primary cell belongs to {0, 1, 3, 4, 6}, and where all UL subframes of the primary cell in a radio frame are used for CQI/PMI reporting.

· The reporting period of 
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 is applicable for the serving cell c only if TDD UL/DL configuration of the primary cell belongs to {0, 1, 2, 6}.

· The reporting periods of 
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 are applicable for the serving cell c for any TDD UL/DL configuration of the primary cell.


The aim of these restrictions is to handle the timing of periodic CSI reporting on TDD PCell that does not have UL resources in every subframe. From the viewpoint of RAN1 specification impact, the CSI reporting pattern can follow the subframe type of PCell, i.e. Option 1, so that the existing restrictions are reused as they are. For Option 2, additional restrictions should be considered since the applicability for Npd = 2, 32, 64 and 128 has to be clarified when PCell is TDD. Hence, Option 1 requires the least standardization effort.
With respect to the affinity for SPS period, there is no difference between those options. In both cases, the possible values of CSI period for PCell are in line with the possible SPS period for the PCell.
On the other hand, considering efficient periodic CSI reporting within DRX mode without CQI masking, periodic CSI reporting should be able to be configured with the subframes where grant/assignment will be received since the UE has to be awake in those subframes. Hence, it might beneficial that the CSI reporting period could be the same as or a multiple of the RTT. However, the efficiency highly depends on how the eNB configures DRX in TDD-FDD CA.
Based on the above discussion we propose that Option 1 is adopted.
Proposal:
· PCell’s frame structure type is referred to for determining possible values of the CSI reporting period. 
· Applicable reporting period follows the principle of the current specification.

3. Conclusion
In this contribution, we propose:

Proposal:
· PCell’s frame structure type is referred to for determining possible values of the CSI reporting period. 
· Applicable reporting period follows the principle of the current specification.
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