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1. Introduction 
In RAN1#69 the following was agreed 
· SORTD based PUCCH TxD is adopted for format 1b channel selection in Rel-11.

· Strive for a simple solution that involves minimum spec change

· PUCCH Resource Allocation

· For Antenna port 0, the resource allocation of PUCCH format 1b with channel selection Transmit Diversity equals the one of Rel-10
· Port 1 resource allocation method is one of the following three alternatives, to be decided in the next meeting
· Alt 1: For antenna port 1, the resources are explicitly RRC configured
· Alt 2: For antenna port 1, the resources used on antenna port 1 are:
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for implicit resources when MIMO is configured for FDD and TDD M=1
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· Alt 3: For antenna port 1, the resources used on antenna port 1 are:

· 
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· Spatial bundling for 3 or 4 bits case

2. Discussion

2.1 PUCCH resource allocation
We summarize here the pros and cons of each of the alternatives:

Alt 1:

· Pros

· Due to semi-static PUCCH resource allocation, PDCCH scheduling constraints from implicit resource allocation are avoided 

· As there is no index compression from PDCCH nCCE to PUCCH resource in implicit resource allocation, PUCCH resources are not fully utilized in case of higher PDCCH aggregation levels; these resources can be utilized by semi-static resource allocation

· Cons

· With a large number of connected UEs, it is envisioned that semi-static PUCCH resources will be reused for distinct UEs, which results in subframe sharing constraints
· Increased specification impact (Higher layers)
· Deviation from the legacy design concept of implicit resource allocation
Alt 2:

· Pros

· Natural extension of the legacy concept of implicit resource allocation

· High UE scheduling flexibility, with no constraint due to semi-static resource allocation
· Small spec impact

· Cons

· Due to the up to four PUCCH resource consuming format 1bw/CS in case of spatial multiplexing, certain PDCCH resources may not be usable
Alt 3:

· Pros

· Compressed format with large legacy spec reuse for spatial multiplexing formats 

· Highest scheduling flexibility

· Small spec impact

· Cons

· Results in about 7% DL TP loss in case of spatial multiplexing [1]
· Discontinuation of legacy concept of non-bundled HARQ-ACK at least for FDD

From the highlighted major drawbacks, we rank the alternatives in order of decreasing preference, as follows:

1. Alt 2

2. Alt 1

3. Alt 3

2.2 Collision with scheduling request

The procedure for collision between PUCCH format 1b with channel selection transmit diversity and a scheduling request (SR) should follow the Rel-10 behavior, as specified in section 7.3 and 10.1.5 of [2]. That is, if HARQ-ACK and positive SR are transmitted in the same subframe, the UE shall transmit the per serving cell spatially bundled HARQ-ACK on the assigned SR PUCCH resource, and the starting PUCCH resource for each antenna is given by:
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3. Proposal
Adopt Alt 2 as the antenna port 1 resource allocation scheme for PUCCH format 1b with channel selection transmit diversity in Rel-11.
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