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1 Introduction
In the RAN1#62bis there was quite a lot of discussion on the ACK/NACK mapping table for format 1b Channel Selection. The following agreement was made during the meeting [1]:

Working assumption that 5476 is adopted subject to aiming to extend it to TDD (i.e. w.r.t. N/D) - can be revisited at RAN1#63. 

If it is not found to be satisfactorily possible to use 5476 for TDD, then reconsider 5807.

Proposals for modifications of 5476/5807 for TDD to be made available by Wednesday 27th October. 

Later a slightly modified version of 5476 was provided in the e-mail reflector. In this contribution we discuss the applicability of the two proposals, the R1-105807 and the modified R1-5476 on TDD operation.
2 Discussion 
The mapping table proposals presented in R1-105476 and R1-105807 are quite different by nature. First of all, the proposal in R1-105807 (Shown in the Appendix) includes only one table, which is applicable for 2-4 bits / component carriers in both FDD and TDD. Nested property of the mapping table provides inherent robustness against the timing uncertainty involved in CC (re-)configuration. R1-105476 on the other hand consists of 3 tables and provides support for only two CCs. The modified version of R1-105476 of the proposal attempts to mitigate the drawbacks of the original proposal by re-defining some of the DTX/NACK states. We note that this essentially corresponds to having another three new tables (2, 3, and 4 bits) for TDD in addition to the 3 FDD tables, since e.g. the demodulation performance requirements are likely to be different. 
Observation: Selecting the proposal in R1-105476 and its modified version for FDD and TDD leads to unnecessary complications in system design and testing since altogether six different tables are defined (3 for FDD, 3 for TDD) 
Regarding the resource allocation, the agreed Working Assumption from RAN1#62 is:

· 2/3/4 PUCCH format 1a/1b resources for 2/3/4 bits, respectively
Furthermore, in RAN1#62bis it was agreed that the mapping table is chosen according to the number of configured CCs and transmission modes.

However, when considering e.g. the case with 2 CCs, both with spatial multiplexing enabled and 1 CW transmission for each of the CCS, with table according to R1-105476 in fact 3 resources needed as shown in Table 1. Similar case occurs also when e.g. 1st CW has two CWs and the 2nd CW has only a single CW – 4 implicit resources needs to be reserved. This is goes clearly against the Working Assumption and would lead to unnecessary scheduling restrictions when using e.g. DCI format 1A for scheduling the single CW transmission.
Table 1. In order to send two bits with the modified version of the table in R1-105476 in the case of 2CCs with SDM enabled (rank=1 transmission on each CW) 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 R1-105476 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. A far cleaner solution would be to specify only a single table capable of supporting both FDD and TDD. 
Regarding TDD specific aspect of channel selection Table design, we have listed some key factors in Table 2.

  Table 2 TDD channel selection table analysis

	Proposal
	# of supported CCs/subframes
	Rel’8 1a/1b Fallback
	Implicit resource allocation
	Supported bundling method

	R1-105476

(Panasonic Table)
	2
	Yes/Yes
	Yes
	Time-domain

	Extended Panasonic Table
	4
	Yes/Yes
	No
	Time/CC-domain

	R1-105807

(NNSN Table)
	4
	Yes/No
	Yes
	Time/CC-domain


3 Summary 

As discussed in this contribution, it is apparent extending the mapping table in R1-105476 would lead to several unnecessary complications in LTE system design:

· The table is not fully aligned with the agreed Working Assumptions, since the required number of implicit resources may be higher than the number of transmitted bits.

· Modifications to R1-105476 that are required to provide support for TDD in practise mean three new tables would be defined. In our view this leads to excessive system complexity since e.g. separate demodulation performance requirements are likely to be required for each of the six tables.
· From the TDD point of the extension of R1-105476 also fails to provide support for fully implicit resource allocation, and more generically provides support for fewer use cases and scenarios. 
Considering these facts our proposal is to adopt the mapping table in R1-105807 for both FDD and TDD. 
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Table 3. The proposed mapping table from R1-5807
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[image: image2.emf]PCC PCC/SCC SCC SCC PUCCH A/N resource (h#) Data

b0 b1 b2 b3 RS&Data             Const.

D N/D N/D N/D DTX  

N N/D N/D N/D h0 1

A N/D N/D N/D h0 -1

N/D A N/D N/D h1 -j

A A N/D N/D h1 j

N/D N/D A N/D h2 1

A N/D A N/D h2 j

N/D A A N/D h2 -j

A A A N/D h2 -1

N/D N/D N/D A h3 1

A N/D N/D A h0 -j

N/D A N/D A h3 j

A A N/D A h0 j

N/D N/D A A h3 -j

A N/D A A h3 -1

N/D A A A h1 1

A A A A h1 -1
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