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1 Introduction

In the latest RAN1 #63bis meeting, the following has been agreed on periodic CSI reporting for CA when simultaneous PUCCH and PUSCH is not configured:

· When simultaneous PUCCH + PUSCH is not configured:

· Periodic CQI/PMI/RI is reported for only one DL component carrier (CC) in one subframe
· For which DL CC is determined according to a priority:

· Prioritise between CCs based on reporting mode/type

· If the reporting mode/type is the same, prioritise by RRC-configured priority between CCs; RAN2 to decide details - send LS to RAN2 in R1-110593 (Panasonic) 

· The same priority rule applies to both the case without PUSCH and the case with PUSCH
· CQI/PMI/RI for other DL component carriers is dropped

· For the determined DL CC, the same Rel-8 procedure in case of collision between RI, wideband CQI/PMI, subband CQI for the same CC applies
· In case of only periodic CQI/PMI/RI (without A/N) 

· When no PUSCH is available, reporting is done as in Rel-8 on PUCCH
· When PUSCH is available, reporting is done as in Rel-8 on PUSCH

In this contribution, the further detailed priority among CCs based on reporting mode/type is discussed. Some proposals are given after the discussion.
2 Discussion
In Rel-8, there are already some priorities among CQI/PMI/RI to deal with the case of collision happening in the same uplink subframe (section 7.2.2 of [3]):

In case of collision between RI and wideband CQI/PMI or subband CQI, the wideband CQI/PMI or subband CQI is dropped.
For the case of collision among periodic CSI reporting of multiple carriers in case simultaneous PUCCH and PUSCH is not configured, reporting mode and/or reporting type are considered to prioritise among CCs. 
Option 1: the priority among CCs based on reporting mode

There are only four PUCCH reporting modes supported in Rel-10. For one mode, the reporting content may be different in different subframes which build up the reporting cycle (e.g. WB - SB1 - SB2 - SB3 - SB1 - SB2 - SB3 - WB). If the priority is only based on four reporting modes, the probability of the same reporting modes between different CCs is very high. This case will then depend on the RRC signalling to further prioritize the CCs, but actually the reporting content of the CC with lower priority defined in RRC signalling may be RI, while the reporting content of higher priority CC defined in RRC signalling may be wideband CQI, then it is different from the priority between RI and CQI/PMI defined in Rel-8. According to the agreement, reporting type/mode is prioritized then RRC configured CC priority. But in the mentioned example, the latter dominates the result. So the priority among CCs based on reporting mode in case periodic CSI feedback from different cells collides in the same subframe is not preferred.

Option 2: the priority among CCs based on reporting type 
Since there are already priorities based on reporting types in Rel-8 as discussed above, it is natural to extend it to Rel-10. If the priority among CCs is based on reporting types, the same priorities defined in Rel-8 can be firstly considered to be used. There are totally 10 CQI/PMI/RI reporting types on PUCCH defined in Rel-10 shown in the appendix. The priorities among these reporting types can be according the following list with the highest priority first: (Type 3, Type 6, Type 5) > (Type 4, Type 2/2a/2b/2c) > Type 1/1a.
The types (Type 3, Type 6, Type 5) containing RI are kept the highest priority as in Rel-8. And in the remaining types, the priority of Type 4 and Type 2/2a/2b/2c containing wideband information should be higher than the priority of Type 1/1a reporting subband information, since the wideband information can reflect the information over the whole bandwidth while the subband information only reflects the information of some best subbands. If the priority of the reporting type is of the same level, RRC-configured priority between CCs will then be used.
3 Conclusions
In this contribution, the further detailed priority among CCs based on reporting mode/type is discussed. Based on the analysis above, we have the following proposals:

Proposal 1: In case periodic CSI feedback from different cells collides in the same subframe, the priorities among CCs based on the reporting type is preferred.

Proposal 2: The priorities among these reporting types can be according the following list with the highest priority first: (Type 3, Type 6, Type 5) > (Type 4, Type 2/2a/2b/2c) > Type 1/1a. If the priority of the reporting type is of the same level, RRC-configured priority between CCs will then be used.
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Appendix
Table 1: PUCCH Report Type Payload size per Reporting Mode (section 7.2.2 of [3])
	PUCCH Report Type
	Reported
	Mode State 
	PUCCH Reporting Modes

	
	
	
	Mode 1-1
	Mode 2-1
	Mode 1-0
	Mode 2-0

	
	
	
	(bits/BP)
	(bits/BP)
	(bits/BP)
	(bits/BP)

	1
	Sub-band

CQI
	RI = 1
	NA
	4+L
	NA
	4+L

	
	
	RI > 1
	NA
	7+L
	NA
	4+L

	1a
	Sub-band CQI / second PMI
	8 antenna ports RI = 1
	NA
	8+L
	NA
	NA

	
	
	8 antenna ports 1 < RI < 5
	NA
	9+L
	NA
	NA

	
	
	8 antenna ports RI > 4
	NA
	7+L
	NA
	NA

	2
	Wideband CQI/PMI
	2 antenna ports RI = 1
	6
	6
	NA
	NA

	
	
	4 antenna ports RI = 1
	8
	8
	NA
	NA

	
	
	2 antenna ports RI > 1
	8
	8
	NA
	NA

	
	
	4 antenna ports RI > 1
	11
	11
	NA
	NA

	2a
	Wideband first PMI
	8 antenna ports RI < 3
	NA
	4
	NA
	NA

	
	
	8 antenna ports 2 < RI < 8
	NA
	2
	NA
	NA

	
	
	8 antenna ports RI = 8
	NA
	0
	NA
	NA

	2b
	Wideband CQI / second PMI
	8 antenna ports RI = 1
	8
	8
	NA
	NA

	
	
	8 antenna ports 1 < RI < 4
	11
	11
	NA
	NA

	
	
	8 antenna ports RI = 4
	10
	10
	NA
	NA

	
	
	8 antenna ports RI > 4
	7
	7
	NA
	NA

	2c
	Wideband CQI / first PMI / second PMI
	8 antenna ports RI = 1
	8
	-
	NA
	NA

	
	
	8 antenna ports 1 < RI ( 4
	11
	-
	NA
	NA

	
	
	8 antenna ports 4 < RI ( 4
	9
	-
	NA
	NA

	
	
	8 antenna ports RI = 8
	7
	-
	NA
	NA

	3
	RI
	2-layer spatial multiplexing
	1
	1
	1
	1

	
	
	4-layer spatial multiplexing
	2
	2
	2
	2

	
	
	8-layer spatial multiplexing
	3
	3
	NA
	NA

	4
	Wideband CQI
	RI = 1 or RI>1
	NA
	NA
	4
	4

	5
	RI/ first PMI
	8 antenna ports, 2-layer spatial multiplexing
	4
	NA
	NA
	NA

	
	
	8 antenna ports, 4 and 8-layer spatial multiplexing
	5
	
	
	

	6


	RI/PTI
	8 antenna ports, 2-layer spatial multiplexing
	NA
	2
	NA
	NA

	
	
	8 antenna ports, 4-layer spatial multiplexing
	NA
	3
	NA
	NA

	
	
	8 antenna ports, 8-layer spatial multiplexing
	NA
	4
	NA
	NA













































































