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1. Introduction
During the RAN2#70bis, RAN2#71 and RAN2#71bis meetings, handling of Carrier Aggregation (CA) configuration at Time Alignment Timer (TAT) expiry and dedicated Scheduling Request failure was discussed [1-8]. As the result of the discussion, the following UE actions after TAT expiry / d-SR failure were agreed [9-11]:
· A Rel-10 UE shall release any dedicated SRS resource and any dedicated PUCCH resource for CQI/PMI/RI and SR when the TAT expires (conform Rel-8/9).
· A Rel-10 UE shall release any dedicated DL/UL SPS resource when the TAT expires (conform Rel-8/9).

· Conforming to Rel-8/9, A/N transmissions are prohibited.

· Behaviour for TAT expiry and D-SR failure should be aligned (like in Rel-8/9).
· In these cases a UE does not release Scells at TAT expiry.
· At TAT expiry, Scell activation status does not change

However, the following issue was still left FFS since it was thought beneficial to wait for RAN1 discussions on A/N handling:

· FFS if any configured A/N resources are released.

This contribution addresses the handling of dedicated A/N configuration at TAT expiry / d-SR failure.

2. Discussion
2.1 Dedicated A/N configuration
The UE actions defined at TAT expiry for Rel-8/9 serves two purposes:

1) Prohibiting UL transmission that could break UL orthogonality, and therefore avoiding UL interference

2) Releasing dedicated resources not in use, and therefore allowing efficient resource utilization

As for A/N on PUCCH, it was only necessary to prohibit the A/N transmission, as A/N resources are dynamically allocated (implicit tying with PDCCH CCE index) in Rel-8/9.

It is noted that A/N resources are semi-dynamic (maximum 4 resources indicated by RRC and actual resource to be used indicated by PDCCH) for SPS, and that this configuration is not released at TAT expiry. However, as the most likely application for SPS is voice, TAT is normally not expected to expire when SPS is configured.

For CA, the current RAN1 working assumption with regards to PUCCH resource assignment / format selection for A/N seems to be as follows [12]:

PUCCH resource allocation and format selection for channel selection

· For PDSCH assignment (either on PCell or SCell) via PDCCH from PCell, A/N resource is dynamically allocated as in Rel-8/9 using implicit tying with the PDCCH CCE index.

· For PDSCH assignment (can only be on SCell) via PDCCH from SCell, A/N resource is semi-dynamically allocated similar to the Rel-8/9 SPS method.

· When PDSCH is assigned only on PCell (can only be via PDCCH from PCell), Rel-8/9 A/N format (i.e. PUCCH format 1a/1b) is used.

· When PDSCH is assigned on SCell (via PDCCH from either PCell or SCell; regardless of whether PDSCH is also assigned on PCell), Rel-10 A/N format (i.e. PUCCH format with channel selection) is used.
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Resource allocation for DFT-S-OFDM format (i.e. PUCCH format 3)
· When PDSCH is assigned only on PCell (can only be via PDCCH from PCell), A/N resource is dynamically allocated as in Rel-8/9 using implicit tying with the PDCCH CCE index, and Rel-8/9 A/N format (i.e. PUCCH format 1a/1b) is used.

· When PDSCH is assigned on SCell (via PDCCH from either PCell or SCell; regardless of whether PDSCH is also assigned on PCell), A/N resource is semi-dynamically allocated similar to the Rel-8/9 SPS method, and Rel-10 A/N format (i.e. PUCCH format 3) is used.
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The following two points are noted with the above RAN1 working assumptions:

a) Semi-dedicated PUCCH resources for A/N are assigned to UEs configured for CA.
b) When PDSCH is only allocated on the PCell, PUCCH resource allocation and format conforms Rel-8/9.
At TAT expiry, we think UEs configured with CA should release the semi-dedicated PUCCH resources allocated for A/N. This would be in line with the purpose of the UE actions defined at TAT expiry for Rel-8/9 (i.e., purpose 2 stated above).

There may be concerns that such autonomous release of dedicated A/N configuration by the UE could lead to a mismatch between the UE and the eNB, and hence the eNB will not be able to interpret A/Ns properly even after the TAT is restarted (following a RA procedure). However, as PUCCH resource allocation and format conforms to Rel-8/9 when PDSCH is assigned only on the PCell, data transfer would still be possible.

Proposal: Semi-dedicated PUCCH resources allocated for A/N should be released at TAT expiry.

3. Conclusion
This contribution addressed the handling of dedicated A/N configuration at TAT expiry for UE operation in CA, and proposes the following:

Proposal: Semi-dedicated PUCCH resources allocated for A/N should be released at TAT expiry.
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