
3GPP TSG RAN WG1 Meeting #70bis

R1-124091
San Diego, USA, October 8th – 12th, 2012
Source:
CATT
Title:
HARQ-ACK feedback for TDD inter-band CA
Agenda Item:
7.2.3
Document for:
Discussion and Decision
1 Introduction
In RAN1#70 meeting, HARQ-ACK feedback for TDD inter-band CA with different UL-DL configurations on different bands was discussed and the design was complete except the following aspects:

· For HARQ-ACK transmission on PUCCH with PUCCH format 1b with channel selection configured
· FFS for the case when any of the (Mp, Ms) is zero

· FFS for the handling of overlapping states
· FFS for the case of cross-carrier scheduling
In this contribution, we share our views on the remaining issues for HARQ-ACK feedback for TDD inter-band CA with different UL-DL configurations on different bands.
2 Discussion

2.1 Analysis of the case min{Mp, Ms}=0
According to the PDSCH HARQ timing reference configuration on different serving cells, all possible associate set size combinations for the PCell and the SCell and their corresponding number of occurrences are provided in Table 1. 

Table 1: Statistic of occurrences for different associate set combinations
	Mp
	0
	0
	0
	1
	2
	1
	1
	1
	2
	2
	2
	3
	4
	4
	4

	Ms
	1
	2
	4
	0
	0
	2
	3
	4
	1
	3
	4
	4
	1
	2
	3

	Number
	4
	1
	1
	27
	6
	7
	2
	9
	1
	1
	4
	2
	1
	5
	6


For the combinations with max(Mp, Ms) = 1 and min(Mp, Ms) = 0, current design does not need to be further optimized since neither spatial domain bundling nor time domain bundling is required. For the combination with max(Mp, Ms) = 2 or 4 and min(Mp, Ms) = 0, it can be seen from Table 1 that the probabilities of occurrences are very low, e.g. both (Mp, Ms) = (0, 2) and (Mp, Ms) = (0, 4) appear once, and (Mp, Ms) = (2, 0) appears six times. Although it is in principle possible to perform special optimization for such cases to avoid spatial domain or time domain bundling, such optimization would require a design of the resource allocation for PUCCH format 1b with channel selection. In addition, it shall be noted that for the combinations of max(Mp, Ms) = 2, time domain bundling is not required with the current design, which only suffers minor DL throughput degradation. Therefore, a unified solution is more preferred and we have the following proposal:

Proposal 1: No special optimization shall be specified for the combinations with min{Mp, Ms}=0 .
2.2 Analysis of the overlapping states
For HARQ-ACK transmission on PUCCH with PUCCH format 1b with channel selection configured, it has been proposed in [1] that special handling for the combinations with max(Mp, Ms) = 4 and min(Mp, Ms) = 2, max(Mp, Ms) = 4 and min(Mp, Ms) = 3, and max(Mp, Ms) = 3 and min(Mp, Ms) = 2 shall be considered. One of the main motivations of such special optimization is that time domain bundling can be avoided for the serving cell with min(Mp, Ms) = 2. On the other hand, it shall be noted that such optimization is only beneficial for one of two serving cells, and the corresponding DL throughput gain by avoiding time domain bundling is only achievable in a subset of the subframes on both serving cells. For example, consider PCell is configured with TDD UL-DL configuration 1 and SCell is configured with TDD UL-DL configuration 2. Then there are a total of 7 DL subframes (including DwPTS) in a half-radio frame on both serving cells. The subframes that can achieve DL throughput gain by avoiding time domain bundling is the 2 DL subframes on the PCell whose HARQ-ACK bits are fed back with the 4 HARQ-ACK bits from SCell. Therefore, the overall DL throughput gain by special optimization for these overlapping states is not large. Hence, we have the following proposal:
Proposal 2: No special optimization shall be specified for the overlapping states.

2.3 HARQ-ACK feedback for cross-carrier scheduling

In case of cross-carrier scheduling, it was agreed that the PDSCH HARQ timing on SCell shall follow the PCell SIB1 configuration. Then the DL subframes on SCell with HARQ feedback must be a subset of the DL subframes on PCell. Hence HARQ-ACK feedback design for cross-carrier scheduling can reuse the same solutions for self-scheduling case. Accordingly, we have the following proposal:

Proposal 3: For HARQ-ACK feedback with PUCCH format 3 or PUCCH format 1b with channel selection for TDD inter-band CA with different UL-DL configurations on different bands, the same approach for self-scheduling is applied for cross-carrier scheduling, except that the PDSCH HARQ timing on SCell shall follow the PCell SIB1 configuration.
3 Conclusions
In this contribution, we provide our analysis on the remaining issues for HARQ-ACK feedback for TDD inter-band CA with different UL-DL configurations on different bands, and have the following proposals: 
Proposal 1: No special optimization shall be specified for the combinations with min{Mp, Ms}=0 .
Proposal 2: No special optimization shall be specified for the overlapping states.
Proposal 3: For HARQ-ACK feedback with PUCCH format 3 or PUCCH format 1b with channel selection for TDD inter-band CA with different UL-DL configurations on different bands, the same approach for self-scheduling is applied for cross-carrier scheduling, except that the PDSCH HARQ timing on SCell shall follow the PCell SIB1 configuration.
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