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1 Introduction
In RAN4 #57 meeting, the work plan for UL MIMO WI was agreed ‎[1]. For BS demodulation requirements, the planed topics for this meeting are as follows

· RAN4 Ad-hoc #5: (January, 2010):
· Agreement on the framework for baseband requirements

· Agreement on the simulation assumptions for some identified test cases

This paper discusses the PUCCH simulation assumptions for performance requirement of UL MIMO in Rel-10 and gives further considerations on performance requirements of multi user case. 
2 Simulation assumption principle

The basic principle and guideline would be to reuse the Rel-8 simulation assumptions for Rel-10 with necessary modifications from UL MIMO perspective. In addition, trade-off between test coverage and complexity shall also be taken into account of. 
2.1 PUCCH format
In Rel-8 TS 36.104, performance requirements of PUCCH format 1a and format 2 are specified. In Rel-10 carrier aggregation, a new PUCCH format 3 is introduced to support up to 11 bits and 21 bits (both including one bit SRI) for FDD and TDD A/N bits feedback respectively. 

· For Rel-8 PUCCH format 1/1a/1b and format 2/2a/2b: RAN1 has agreed to use 2-Tx SORTD as the transmit diversity scheme for PUCCH format 1/1a/1b and format 2/2a/2b. 
· For Rel-10 PUCCH format 3 and format 1b with channel selection: RAN1 has agreed to use 2-Tx SORTD as the transmit diversity scheme for PUCCH format 3. However, there are some remaining issues on whether SORTD for PUCCH format 3 is optional according to the email outcome after last RAN1 meeting. For PUCCH format 1b with channel selection, no consensus has been achieved on transmit diversity scheme yet.
Based on the above information, we propose to define 2Tx SORTD performance requirements for PUCCH format 1a and format 2 at current stage. 
Proposal 1: Regarding PUCCH requirement, 2-Tx SORTD performance should be defined for PUCCH format 1a and format 2 firstly.

2.2 Channel model

As in Rel-8 PUCCH performance requirement, a full coverage of different types of channel model has been achieved for PUCCH format 1a, channel models for Rel-10 shall be therefore chosen from these channels based on specific Rel-10 MIMO scenario. As the SORTD performance gain over the single antenna varies depending on the used channel model, a set of channels are needed to cover SORTD performance. We then propose to use EVA 5, EPA 5 and ETU 70 for SORTD performance test. 

Proposal 2: EVA 5, EPA 5 and ETU 70 are proposed for SORTD performance test.

2.3 Antenna and correlation configuration

The performance requirement for two antenna port SORTD will be defined according to the agreed TP ‎[2]. Regarding the number of RX antennas at the eNB side, 2 and 4 receiving antennas are proposed to be considered. For channel correlation, natural consideration is to adopt low correlation for initial performance alignment, where the SORTD gain is most obvious. Medium correlation may also be considered within Rel-10 time line. Therefore, we propose the simulation scenarios for test is 2x2 Low, 2x2 Medium, 2x4 Low (FFS) and 2x4 Medium (FFS) in the priority descending order. 

Proposal 3: Low correlation is adopted for initial performance alignment while Medium correlation may also be considered later.

Proposal 4: Regarding the antenna and correlation matrix configuration, the simulation assumption will focus on 2x2 Low, [2x2 Medium], 2x4 Low and [2x4 Medium].

3 Simulation assumption for single user PUCCH format 1a

In Rel-8, the PUCCH resource allocation is not specified for single user PUCCH format 1a requirement because it does not impact the performance. However, this is different for SORTD transmission in Rel-10. 

It is observed that there can be at least three cases considering the resource allocation situation even in the same PRB for PUCCH format 1a with SORTD,
· Case 1: The two PUCCH resources have the same orthogonal sequence but different cyclic shift. 
· Case 2: The two PUCCH resources have different orthogonal sequence but the same cyclic shift
· Case 3: The two PUCCH resources have different orthogonal sequence and different cyclic shift
Because the resource allocation of the two PUCCH resources may impacts the demodulation performance in fading channel and SORTD gain is not very significant, it is suggested to make this clear in the simulation assumption. Since Case 1 is more common than other cases, we propose to assume Case 1 for single PUCCH format 1a performance requirement. There shall be a note in the specification that the two PUCCH resources are in the same PRB with the same orthogonal sequence in case of different understandings between companies. Regarding the cyclic shift separation, we propose that 
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 is adopted where it is a common scenario and also aligned with Rel-8 multiple user PUCCH case. Thus besides the common proposals in Chapter2, the following proposal is suggested:

Proposal 5: For SORTD performance of single user PUCCH format 1a, it is assumed that the two PUCCH resources are in the same PRB with the same orthogonal sequence. For cyclic shift separation value, 
[image: image2.wmf]2

PUCCH

shift

=

D

 is assumed for the simulation assumption.
4 Simulation assumption for single user PUCCH format 2

Base on the above discussions, the following proposal is suggested for single user PUCCH format 2 besides the common proposals in Chapter2:

Proposal 6: For SORTD performance of single user PUCCH format 2, it is assumed that two adjacent PUCCH resources in the same PRB are occupied.

5 Conclusion

In this contribution we discuss PUCCH performance requirement in Rel-10 and proposes the simulation assumptions for some identified test cases according to the UL MIMO work plan. We summarize the proposals discussed in this paper intending for agreement as follows
Proposal 1: Regarding PUCCH requirement, 2-Tx SORTD performance should be defined for PUCCH format 1a and format 2 firstly.

Proposal 2: EVA 5, EPA 5 and ETU 70 are proposed for SORTD performance test.

Proposal 3: Low correlation is adopted for initial performance alignment while Medium correlation may also be considered later.

Proposal 4: Regarding the antenna and correlation matrix configuration, the simulation assumption will focus on 2x2 Low, [2x2 Medium], 2x4 Low and [2x4 Medium].

Proposal 5: For SORTD performance of single user PUCCH format 1a, it is assumed that the two PUCCH resources are in the same PRB with the same orthogonal sequence. For cyclic shift separation value, 
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Proposal 6: For SORTD performance of single user PUCCH format 2, it is assumed that two adjacent PUCCH resources in the same PRB are occupied.
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