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1 Introduction
During RAN1 #62bis meeting, the following was agreed for uplink ACK/NACK (A/N) resource allocation for PUCCH format 3 [1-2]: 

· TPC field in the PDCCH corresponding to PDSCH on Pcell is used as TPC command, TPC field (2 bits) in the PDCCH corresponding to PDSCH on Scell is used as ARI.
· If no PDCCH corresponding to PDSCH on Scells is received, and PDSCH is received on the Pcell, Rel-8 PUCCH 1a/1b resource is used.

However, A/N resource allocation for channel selection is not discussed since it is closely related to the mapping table design. Based on the discussion on the mapping table design, A/N resource allocation for channel selection is further discussed in this contribution.
2 Resource allocation for channel selection
For PUCCH format 1b with channel selection, the number of PUCCH format 1b resources is equal to the number of A/N bits. The hybrid implicit mapping/explicit signalling scheme has already been agreed as the working assumption for A/N resource allocation [3]. In the working assumption, implicit A/N resource allocation will be used if the corresponding PDCCH is transmitted on Pcell, while explicit A/N resource allocation will be used if the corresponding PDCCH is transmitted on Scell. For a PDCCH transmitted on Pcell, implicit mapping has an obvious advantage of a reduced PUCCH overhead. However, the working assumption needs to be confirmed after the discussion on mapping table design.
During RAN1 #62bis meeting, mapping tables have been received extensively discussions. The mapping tables in R1-105476 are agreed as working assumption, subject to aiming to extend it to TDD (i.e. w.r.t. N/D) [1]. If it is not found to be satisfactorily possible to use R1-105476 for TDD, mapping tables in R1-105807 could be reconsidered. In this contribution, only mapping tables in R1-105476 and R1-105807 are considered.
For mapping tables in R1-105476, they support PUCCH format 1a/1b fall back on Pcell. The utilization of implicitly mapped resources is supported for up to 2 DL CCs. Since UE categories for Rel-10 can only support up to 2 DL CCs, we think it is enough for channel selection to support up to 2 DL CCs. In case of aggregated more than 2 DL CCs, PUCCH format 3 could be used. The working assumption will work well for up to 2 DL CCs under the mapping tables of R1-105476.
For mapping tables in R1-105807, the HARQ-ACK information corresponding to the selected A/N resource can not have a possible state of DTX. This characteristic makes the mapping tables be independent to the resource allocation scheme. So the working assumption will work well under the mapping tables of R1-105807.
From the discussion above, it is found that the working assumption will work well for mapping tables in both R1-105476 and R1-105807. Hence, it is proposed that:
Proposal 1: Implicit A/N resource allocation is used if the corresponding PDCCH is transmitted on Pcell, while explicit A/N resource allocation is used if the corresponding PDCCH is transmitted on Scell.
In case of channel selection, an issue left for FFS is whether to also introduce an ARI in PDCCH or not. If ARI is not introduced, RRC signalling will be used solely to explicitly assign A/N resource when the PDCCH is transmitted on a Scell. As has been widely recognized, an ARI in PDCCH will be beneficial for dynamic sharing of PUCCH resources among multiple UEs and will significantly reduce the required number of reserved PUCCH resources for a given number of UEs. However, some companies argue that an ARI in PDCCH for channel selection is not as necessary as for DFT-S-OFDM format, since the multiplexing capacity of PUCCH format 1a/1b is much larger.
The multiplexing capacity of PUCCH format 1a/1b is variable, depending on the configuration of both CP length and the parameter deltaPUCCH-Shift. For normal CP, the typical configuration of deltaPUCCH-Shift is 2 and the corresponding multiplexing capacity is 18. For extended CP, the typical configuration of deltaPUCCH-Shift is 3 and the corresponding multiplexing capacity is 8. Assume 20 UEs are configured with 2 DL CCs without cross-carrier scheduling. All UEs are configured with SU-MIMO. Then an extra 40 PUCCH format 1a/1b resources are needed to be reserved for carrier aggregation through RRC signalling. This corresponds to more than 2 PRBs for normal CP and 5 PRBs for extended CP. If one PUCCH resource could be shared among 2 UEs after introducing ARI, The required PUCCH format 1a/1b resources could be reduced to a half. At least 1 PRB and 2 PRBs could be saved for PUSCH transmission for normal CP and extended CP respectively. We think the reduced PUCCH overhead deserves an ARI in PDCCH for channel selection, especially in case of extended CP.
As has been discussed, a UE will often be scheduled on the Pcell only even it is configured or activated on multiple CCs. Although the number of UEs simultaneously scheduled on multiple CCs is assumed to be not large, the number of UEs configured with multiple CCs may be large. An ARI in PDCCH will make eNodeB to be much more flexible and scalable on configuring UEs with multiple CCs. Besides, an ARI in PDCCH is already introduced for PUCCH format 3. There will be no additional complexity to introduce an ARI also for channel selection.
To avoid increasing the DCI format size, an ARI can be introduced in PDCCH by reusing the bits of TPC field, as what has been agreed for PUCCH format 3. For channel selection, there are two alternatives on introducing an ARI in PDCCH by reusing TPC field.

Alternative 1, TPC field is reused as ARI for a DL assignment which is transmitted on Scell, while it is maintained as TPC command for a DL assignment which is transmitted on Pcell, as illustrated in Fig.1.
Alternative 2, TPC field is reused as ARI for a DL assignment corresponding to PDSCH on Scell, while it is maintained as TPC command for a DL assignment corresponding to PDSCH on Pcell, as illustrated in Fig.2.
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Figure 1 Reuse TPC field as ARI for a DL assignment transmitted on Scell.
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Figure 2 Reuse TPC field as ARI for a DL assignment corresponding to PDSCH on Scell.
As shown in Fig.1 and Fig. 2, the only difference between alternative 1 and alternative 2 is for DL assignment transmitted on Pcell but corresponding to PDSCH on Scell. For these DL assignments, TPC field is maintained as TPC command in alternative 1, while is reused as ARI in alternative 2. Both of the alternatives are feasible. However, alternative 2 is same as the usage of ARI agreed for PUCCH format 3. From a simple system design point of view, alternative 2 is slightly preferred for channel selection. Besides, as discussed in [4], it is beneficial for TDD channel selection with time domain bundling to have an ARI in PDCCH corresponding to PDSCH on Scell but transmitted on Pcell.
For a PDCCH transmitted on a Pcell, the implicitly mapped Rel-8/9 PUCCH format 1a/1b resources could be used with a priority for channel selection, no matter it schedules a PDSCH on Pcell or Scell. When the PDCCH schedules a PDSCH on Scell, ARI could be ignored for FDD since the implicit resource is considered to be enough.
The ARI could indicate either one resource from one set of RRC-configured A/N resources, or an offset to the RRC- configured A/N resource. In Rel-8 SPS resource allocation, TPC field is already used to indicate one resource from one set of RRC-configured A/N resources. For the detailed ARI design, it is slightly preferred to reuse Rel-8 SPS scheme, i.e. ARI indicating one resource from one set of RRC-configured A/N resources.
Proposal 2: An ARI is introduced in DL assignment for channel selection for dynamic resource indication.

· TPC field is reused as ARI for DL assignment corresponding to PDSCH on Scell, and TPC field is used as TPC command for DL assignment corresponding to PDSCH on Pcell.

· ARI indicates one resource from one set of RRC-configured A/N resources.
3 Conclusion
Based on the progress in mapping table design during last meeting, A/N resource allocation for channel selection is further discussed in this contribution. It is proposed that:

· Implicit A/N resource allocation is used if the corresponding PDCCH is transmitted on Pcell, while explicit A/N resource allocation is used if the corresponding PDCCH is transmitted on Scell.
· An ARI is introduced in DL assignment for channel selection for dynamic resource indication.
· TPC field is reused as ARI for DL assignment corresponding to PDSCH on Scell, and TPC field is used as TPC command for DL assignment corresponding to PDSCH on Pcell.
· ARI indicates one resource from one set of RRC-configured A/N resources.
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