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1.Introduction 
In RAN1 #61bis meeting [1], it has been agreed that the channel selection for more than 2 downlink (DL) cells, i.e., more than 4 A/N bits, would not be specified. So Rel-10 channel selection for carrier aggregation (CA) can be optimized for up to 2 DL cells, which consists of primary cell (PCell) and secondary cell (SCell).
Post RAN1 #62bis meeting [2], the following has been agreed upon for ACK/NAK transmission in Rel-10:
· For A/N feedback with PUCCH Format 1b with channel selection:

· Mode a:

· If the number of A/N bits to be indicated is <=4, no bundling is used

· Mode b:

· Spatial bundling with time-domain or CC-domain bundling (FFS which) bundling is used if the number of A/N bits to be indicated would be >4

Also, in RAN1 #63 meeting [3], the time-domain bundling has been agreed on for PUCCH Format 1b with channel selection mode b, and the channel selection mapping tables in R1-106509 have been approved for FDD operation, but the TDD channel selection mapping tables have not been agreed upon yet. In addition, the resource allocation for PUCCH Format 1b with channel selection has not been finalized either. 
This contribution is intended to present our viewpoints of resource allocation for PUCCH format 1b with channel selection for CA and TDD non-CA (single carrier) scenarios.
2. Resource Allocation for PUCCH Format 1b with Channel Selection
Two aspects need to be considered when making the PUCCH resource reservation for PUCCH format 1b with channel selection: the first is to utilize the implicit Rel-8/9 PUCCH resource mapping as much as possible to maximize resource utilization, and the second is that, for CA scenarios, only one UL PCC per UE can be available for the PUCCH transmission in Rel-10.
It has already been agreed that Rel-10 channel selection for CA is to be optimized for up to 2 DL cells [1]. For the two DL component carrier (CC) scenario, two usage cases need to be considered. One is when all the PDCCHs corresponding to PDSCHs on PCell and SCell are transmitted on downlink PCell only as in Figure 1 (a), wherein CC1 can schedule both CC1 and CC2, or wherein CC2 can schedule both CC1 and CC2; and the other is the case when PDCCHs are transmitted on both downlink PCell and SCell corresponding to the PDSCH for PCell and SCell respectively as in Figure 1 (b), wherein the PDCCH on CC1 (CC2 respectively) can schedule the PDSCH on CC1 (CC2 respectively).
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Figure 1(a) All the PDCCHs transmitted on only DL Pcell

CC1 (DL Pcell) CC2 (DL Scell)

DL

UL

UL Pcell

DL Pcell linked 

to UL Pcell

CC1 Scheduling CC1, and CC2 Scheduling CC2

PDCCHs PDCCHs

Figure 1(b) PDCCHs transmitted on both DL Pcell and Scell


Figure 1: PDCCH Transmissions in case of Two DL Component Carriers

· CA with all the PDCCHs transmitted on DL PCell
For this usage case, all the PDCCHs scheduling PDSCHs on both PCell and SCell shall be transmitted on only downlink PCell, which corresponds to the cross-carrier scheduling. In this scenario, the UE is configured with the carrier indicator field (CIF) corresponding to the PDCCH scheduling the PDSCH on SCell. Due to the fact that all the PDCCHs are transmitted on only downlink PCell, all the PUCCH resources can be implicitly derived according to the mechanism similar to Rel-8/9. When PDCCH schedules one-codeword PDSCH transmission, the lowest CCE index (
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Proposal 1 [4, 5]:

For UEs configured with CA with a maximum of two DL CCs, implicit resource allocation for PUCCH Format 1b with channel selection is supported, when all the PDCCHs are transmitted on downlink PCell only, wherein the lowest CCE index (
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) can implicitly indicate two PUCCH resources for SU-MIMO transmission.

· CA with PDCCHs transmitted on both DL PCell and SCell
For this usage case, the PDCCH scheduling PDSCH on PCell is transmitted on downlink PCell, and the PDCCH scheduling PDSCH on downlink SCell is transmitted on SCell. This corresponds to no cross-carrier scheduling. First, the PUCCH resources may be implicitly allocated corresponding to the PCell PDCCH transmission. Next, consider the scenario wherein the UE is not configured with the carrier indicator field (CIF) for the SCell PDCCH scheduling the corresponding PDSCH. Due to the fact that only one UL PCC per UE is available for PUCCH transmission in Rel-10, implicit allocation of PUCCH resources for the PDCCH on SCell may result in collision between the PUCCH resources allocated for ACK/NACK feedback for the PCell and SCell PDSCH if there is no coordination between PCell and SCell when doing scheduling. Then the PUCCH resource reservation can be made as follows:

For the PDCCH scheduling PDSCH transmitted on PCell, the PUCCH resources can be implicitly derived. For the case of PDCCH scheduling one-codeword PDSCH transmission, the lowest CCE index (
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For the PDCCH scheduling PDSCH transmitted on SCell, a set of PUCCH resources can explicitly be allocated through RRC signaling. When PDCCH schedules one-codeword PDSCH transmission, one PUCCH resource is indicated by the ACK/NACK Resource Indicator (ARI) bits reusing the TPC command field in the DCI corresponding to the SCell PDCCH. In case of the PDCCH scheduling two-codeword PDSCH transmission, a resource pair is indicated by the ARI bits reusing the TPC command field in the DCI corresponding to the SCell PDCCH. Reusing the TPC command field in the DCI corresponding to PDCCH does not increase the DCI payload sizes. 
Further, we note that although implicit resource allocation for PUCCH resources for the PDCCH scheduling PDSCH transmitted on SCell may be supported if the UE is configured with CIF corresponding to the SCell, it mandates the addition of the three-bit CIF to the PDCCH payload, without the flexibility of dynamic resource allocation that explicit resource allocation using the ARI bits offers. 
Proposal 2 [4, 5]: 

For UEs configured with CA with a maximum of two DL CCs, implicit resource allocation for PUCCH Format 1b with channel selection is supported for PDCCHs transmitted on downlink PCell, wherein the lowest CCE index (
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For UEs configured with CA with a maximum of two DL CCs, explicit resource allocation for PUCCH Format 1b with channel selection is supported for PDCCHs transmitted on downlink SCell by reusing the TPC command field in the DCI corresponding to PDCCH as the ARI bits to indicate the PUCCH resources configured by RRC signaling.
· Single carrier TDD operation
For a Rel-10 UE, configured for single carrier TDD operation in a Rel-10 network, the resource allocation should be implicit (as in Rel-8/9) in order to minimize DCI overhead. We note that although the mapping table for Rel-8/9 supports implicit resource allocation [6], it has overlapping states (in case of M = 4) that would lead to a performance degradation in the decoding of A/N bits. Hence, we propose the adoption of either a modified version of the Rel-8/9 table without overlapping states or another suitable table that supports implicit resource allocation.
Proposal 3: 

For TDD operation without carrier aggregation, implicit resource allocation for PUCCH Format 1b with channel selection is supported along with the adoption of a suitable mapping table (either a modified version of Rel-8/9 table without overlapping states or any other appropriate table) that supports implicit resource allocation. 
3. Conclusions
Our viewpoints on the resource allocation for PUCCH Format 1b with channel selection are summarized below:
· For UEs configured with CA with a maximum of two DL CCs, implicit resource allocation for PUCCH Format 1b with channel selection is supported for PDCCHs transmitted on downlink PCell, wherein the lowest CCE index (
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· For UEs configured with CA with a maximum of two DL CCs, explicit resource allocation for PUCCH Format 1b with channel selection is supported for PDCCHs transmitted on downlink SCell by reusing the TPC command field in the DCI corresponding to PDCCH as the ARI bits to indicate the PUCCH resources configured by RRC signaling.
· For TDD operation without carrier aggregation, implicit resource allocation for PUCCH Format 1b with channel selection is supported along with the adoption of a suitable mapping table (either a modified version of Rel-8/9 table without overlapping states or any other appropriate table) that supports implicit resource allocation.
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Figure 1(a) All the PDCCHs transmitted on only DL Pcell
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Figure 1(b) PDCCHs transmitted on both DL Pcell and Scell



