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1 Introduction
In the RAN1#63 there was quite a lot of discussion on the ACK/NACK mapping table for format 1b Channel Selection for TDD. As an outcome of the discussion, it was proposed to reach consensus on a complete solution for TDD channel selection (including bundling solution, error case handling and mapping table) 
In this contribution we discuss the applicability of the two mapping table proposals, R1-106503 (nested table) and R1-106509 for TDD operation.
2 Discussion 
The mapping table proposals presented R1-106503 (nested table) and R1-106509 are quite different by nature. The proposal in R1-106503 (Shown in the Appendix) includes only one table, which is applicable for all cases regardless of the number of component carriers.  Nested property of the mapping table provides inherent robustness against the timing uncertainty involved in CC (re-)configuration. An exemplary bundling arrangement for the channel selection mode b in which the nested mapping table is applied per bundle is shown in Figure 1 [2]. The only scheduler restriction is that during the time of uncertainty subframes #2 and #4 should not be scheduled on the Pcell.  The proposal in R1-106509 requires specific solutions to allow DL scheduling during the time of uncertainty. 
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Figure 1. Exemplary bundling arrangement for single-CC and two-CC cases.
Support for implicit mapping:

The nested table has been designed in a way that it has automatic support implicit resource allocation. This is due to the fact that PUCCH Format 1a/1b resources corresponding to DTX are never selected for transmission. 
The inbuilt support for implicit mapping guarantees that PUCCH resource allocation principles supported in FDD side can be used as such also in the case of TDD [2]:

· Implicit resource allocation for dynamic scheduling in the case PDCCH is received on the PCell

· Explicit resource allocation for dynamic scheduling in the case PDCCH is received on SCell (i.e., no CIF in use)

Applicability for single-CC operation:
It has been proposed in many contributions to support new mapping table for Rel-10 UEs not configured to CA operation. The benefit of this proposal would be that limitations of existing Rel-8 mapping table, such as capability to provide full separation between ACK and NACK, can always be avoided for Rel-10 UEs.
It is noted that nested table has no problems in the single-CC operation. All the Rel-8/9 functions such as implicit resource allocation and error case handling can be used as such also for Rel-10 UEs. 
Resource allocation for mapping table of R1-106509 is more problematic. This is shown in Table 1, which shows that three resources are needed when scheduling two grants in the case M=4. This would mean that new resource allocation schemes are needed for single-CC operation when using mapping table according to R1-106509. 
Table 1. In order to send two bits with mapping table R1-106509 in the case of scheduling two grants three implicit ACK/NACK resources (1, 3 and 4) are required.

	A/N state
	ACK/NACK resource

	
	1
	2
	3
	4

	A, A, A, A
	
	–1
	
	

	A, N/D, A, A
	
	
	–j
	

	N/D, A, A, A
	
	–j
	
	

	N/D, N/D, A, A
	
	
	
	–1

	A, A, A, N/D
	
	+j
	
	

	A, N/D, A, N/D
	
	
	+1
	

	N/D, A, A, N/D
	
	+1
	
	

	N/D, N/D, A, N/D
	
	
	
	+j

	A, A, N/D, A
	
	
	–1
	

	A, N/D, N/D, A
	
	
	+j
	

	N/D, A, N/D, A
	
	
	
	–j

	N/D, N/D, N/D, A
	
	
	
	+1

	A, A, N/D, N/D
	–1
	
	
	

	A, N/D, N/D, N/D
	+j
	
	
	

	N/D, A, N/D, N/D
	–j
	
	
	

	N/D, N/D, N/D, N/D
(except for D, D, N/D, N/D)
	+1
	
	
	

	D, D, N/D, N/D
	No transmission


 

With respect to TDD operation, the performance of the modified version of R1-106509 has not been verified in a comparison with other schemes. Nevertheless, changing the definition of NACK/DTX states will have an impact on the demodulation performance resulting in excess work in RAN4. 

3 Summary 

As discussed in this contribution, it is apparent R1-106509 would lead to several unnecessary complications in LTE TDD operation:
· Potential problems with CC-reconfiguration
· Potential problems with resource allocation

· Potential problems with single-CC operation

Considering these facts our proposal is to adopt the mapping table in R1-106503 for TDD. 
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Table 3. The proposed mapping table from R1-5807
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