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1. Introduction

At the RAN1#62bis meeting, the mapping table for channel selection was discussed, and the following points were agreed upon as the working assumption.
· The mapping table in [1] 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 the mapping table in [1] for TDD, then reconsider the mapping table in [2].

· Proposals for modifications in [1] – [2] for TDD to be made available by Wednesday 27th October.
The mapping table for channel selection needs to be decided taking into account the above working assumption. Furthermore, the resource allocation scheme for channel selection is still left as a remaining issue. In this contribution, we describe our views on the mapping table for channel selection in conjunction with the other remaining issues including resource allocation.

2. Mapping Table for Channel Selection
At the RAN1#62bis meeting, the application of the mapping table proposed in [1] was agreed upon as the working assumption. The design criteria for this table are summarized below.

· Fallback to Rel-8/9 PUCCH format 1a/1b

· Implicit Rel-8/9 resource utilization for 2 Cells

· Good equalization for individual ACK/NACK (A/N) bit performance

In addition to these properties, the extendibility of this mapping pattern to TDD needs to be investigated since a unified mapping table for channel selection is desirable for both FDD and TDD. Based on the mapping table in [1], a mapping table applicable to both FDD and TDD is proposed in the e-mail reflector. The following properties are observed in the proposed mapping table for TDD.
· Same A/N mapping for FDD and TDD 

· Full implicit resource allocation for 2-bit mapping table

· 1 implicit resource allocation and 2 explicit resource allocations for 3-bit mapping table

· 2 implicit resource allocations and 2 explicit resource allocations for 4-bit mapping table

In terms of A/N performance, the same level of performance may be achieved for FDD and TDD since A/N mapping for TDD remains the same as that for FDD, which was found to provide satisfactory performance for FDD. Regarding resource allocation, full support of implicit resource allocation is not achieved for the 3-bit and 4-bit mapping tables in TDD. However, the necessity for full implicit resource allocation is highly dependent on the application of A/N bundling, i.e., time-domain or CC-domain bundling for TDD. If time-domain bundling is applied, the same mapping table as in FDD can be simply reused for up to 2 DL Cells. On the other hand, if the CC-domain bundling is employed, two resources should be explicitly reserved for each UE using a 3-bit or 4 bit mapping table. However, this will not be an issue if explicit resource allocation is supported. From the discussion above, currently, we do not perceive a significant problem regarding the applicability of the mapping table to TDD. It should also be discussed whether or not the resultant mapping table should be used for non-carrier aggregation (CA) TDD in Rel-10. 
Proposal 1: The mapping table for the working assumption should be applied to channel selection if either time-domain bundling or CC-domain bundling with explicit resource allocation is supported in TDD.
3. Dynamic Rank Adaptation Using Configured Mapping Table
Regarding the mapping table for channel selection, it was also agreed that the mapping table would be dependent on the number of configured Cells and transmission modes (TMs). Assuming that two DL Cells and the TMs of two codewords (CWs) on both DL Cells are configured without spatial bundling, the 4-bit A/N mapping table is used. However, when a single CW transmission occurs on a Cell or both Cells due to dynamic rank adaptation, only two or three A/N bits are required to be sent. In this case, it is not clear which A/N states of the 4-bit A/N mapping table should be used to feedback 2 or 3 A/N bits. In this contribution, we consider the following two alternatives in the case that a single CW transmission occurs when the mapping table for a 2 CW TM is being configured. 
· Alt. 1: Replace ‘ACK/NACK’ and ‘NACK/NACK’ by ‘ACK’ and ‘NACK’ 

· Alt. 2: Replace ‘ACK/ACK’ and ‘NACK/NACK’ by ‘ACK’ and ‘NACK’
Figure 1 shows the A/N table for Alt. 1 where the A/N states including ‘NACK’ for the 2nd CW are used for A/N transmissions. The coloured A/N states are valid for A/N transmission. As shown in Fig. 1(a), in the case of 1 CW on the primary cell (PCell) using the 4-bit mapping table, the 2nd resource is not used and hence there is potential to reduce the overhead. However, the resultant A/N states for the 1 CW on the PCell are not the same as those for format 1a. Figure 2 shows the A/N table for Alt. 2. In Alt. 2, the A/N states for the 1 CW on the PCell are the same as those for format 1a. Therefore, Alt. 2 is preferred if the fallback property to Rel-8/9 PUCCH format 1a/1b is given higher priority.
Proposal 2: In the case that a single CW transmission occurs when the mapping table for 2 CW TM is being configured, one of the following alternatives should be applied.

· Alt. 1: Replace ‘ACK/NACK’ and ‘NACK/NACK’ by ‘ACK’ and ‘NACK’
· Alt. 2: Replace ‘ACK/ACK’ and ‘NACK/NACK’ by ‘ACK’ and ‘NACK’
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(a) Alt. 1 using 4-bit mapping table
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(b) Alt. 1 using 3-bit mapping table

Figure 1 – Mapping table for Alt. 1
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(a) Alt. 2 using 4-bit mapping table
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(b) Alt. 2 using 3-bit mapping table

Figure 2 – Mapping table for Alt. 2

4. Resource Allocation for Channel Selection
According to the agreement at the RAN1#61bis meeting, the channel selection for more than 2 DL cells, i.e., more than 4 A/N bits, would not be specified. Hence, the Rel-10 channel selection for CA can be optimized for up to 2 DL cells, which consists of PCell and secondary cell (SCell). According to the agreed working assumption at the RAN1#62 meeting, our views on resource allocation for channel selection are presented below.

· PDSCH on PCell

It is generally preferred to reuse Rel-8/9 PUCCH format 1a/1b when only the DL PCell is assigned. Therefore, for reception of the DL assignment on only the DL PCell, implicit resource allocation as used in Rel-8/9 LTE should be reused. This is also helpful to avoid the problem with handling ambiguity during the RRC reconfiguration period between CA and non-CA.

· PDSCH on SCell

Figure 3 shows the PUCCH resource allocation scheme for channel selection for CA of up to 2 DL cells. Regarding additional resources for CA, the allocation scheme would be dependent on whether or not the carrier indicator field (CIF) is configured. As shown in Fig. 3(a), implicit resource allocation of Rel-8/9 LTE can be reused when the CIF is configured. This is one of the benefits of employing channel selection from the viewpoint of overhead reduction. On the other hand, explicit resource allocation may be applied when the CIF is not configured as shown in Fig. 3(b). In this case, as indicated in [3], the TPC command field in the DL SCell assignment can be reused as an A/N resource indicator (ARI) for additional resource indication signaling as used in Rel-8/9 semi-persistent scheduling (SPS) since it was also agreed that the ARI does not increase the DCI size. 

[image: image5.emf]UL PCell

DL PCell DL SCell

Implicit

UL PCell

DL PCell DL SCell

Implicit

Explicit (ARI in PDCCH)


                 (a) When CIF is configured                           (b) When CIF is not configured
Figure 3 – Example of PUCCH resource allocation for channel selection 

Proposal 3: Resource allocation for channel selection is as follows

· When only the DL assignment on the PCell is received, PUCCH format 1a/1b is reused with implicit resource allocation as in Rel-8/9 LTE.

· Additional resources associated with DL SCell assignment

· When the CIF is configured, implicit allocation as in Rel-8/9 LTE is applied.

· When the CIF is not configured, resource allocation associated with the ARI reusing the TPC command field in the DL SCell assignment is applied.

5. Conclusion

This contribution presented our views on the remaining issues regarding format 1b with channel selection. The proposals of this contribution are given below.

Proposal 1: The mapping table for the working assumption should be applied to channel selection if either time-domain bundling or CC-domain bundling with explicit resource allocation is supported in TDD.
Proposal 2: In the case that a single CW transmission occurs when the mapping table for 2 CW TM is being configured, one of the following alternatives should be applied.

· Alt. 1:  Replace ‘ACK/NACK’ and ‘NACK/NACK’ by ‘ACK’ and ‘NACK’
· Alt. 2: Replace ‘ACK/ACK’ and ‘NACK/NACK’ by ‘ACK’ and ‘NACK’
Proposal 3: Resource allocation for channel selection is as follows

· When only the DL assignment on the PCell is received, PUCCH format 1a/1b is reused with implicit resource allocation as in Rel-8/9 LTE.

· Additional resources associated with DL SCell assignment:
· When the CIF is configured, implicit allocation as in Rel-8/9 LTE is applied.

· When the CIF is not configured, resource allocation associated with the ARI reusing the TPC command field in the DL SCell assignment is applied.
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