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1. Introduction

In RAN4 meeting #46 the proposal [1] was presented in order to introduce new PUCCH performance requirement for multi‑user detection.
Moreover, there were some offline discussions during RAN4#46, on new performance requirements for ACK/NACK and CQI on PUCCH and PUSCH channels.
This contribution presents evaluation, further proposals on new performance requirements and possible solutions to be developed in RAN4.
2. Current status
2.1 Already agreed performance requirements
Currently agreed PUCCH/PUSCH performance requirements can be summarized as follows:

PUCCH:
· SNR requirements for certain ACK missed detection probability (single user transmission)
PUSCH:

· SNR requirements for certain throughput
2.2 New performance requirement proposals
The following proposals were presented/discussed during RAN4#46:

PUCCH:

· CQI performance requirement

· Multi user detection requirement (18 users) (R4-080197 Qualcomm)
PUSCH: 

· CQI performance requirement

· ACK/NACK performance requirement

It was agreed to study if such requirements are needed.

3. Discussion
All new proposed performance requirements can be divided into requirements for
1. PUCCH
2. PUSCH
These will be discussed in the following.
3.1. New PUCCH performance requirements
3.1.1. Multi user detection for PUCCH
In [1] it was proposed, to introduce test with 18 simultaneous ACK transmissions. In order to reduce equipment complexity it was suggested to group UEs in 3 groups of 6 terminals, add their PUCCH transmission together and pass combined signal through the same channel fader (i.e. only 3 channel faders instead of 18 required for this test).

Proposed test assumed modelling of power control errors (i.e. power offset) as well as timing errors (i.e. delay offset). The power offset of interfering signal could be equal to -3dB, 0dB or +3dB. The timing offset of interfering signal could be equal to -250ns, 0ns or +250ns.
Proposed test seems to be rare in typical configurations and present only one very specific interference scenario. Such scenario is applicable only in case of high Doppler or high delay spread and has an impact on performance degradation due to degraded orthogonality. Additionally, in difficult interference conditions it is possible to allocate smaller number of channel elements.
We think such a performance requirements should be introduced, taking into account reasonable tradeoff between complexity and usefulness. The number of PUCCH signals could be reduced to e.g. 2 or 3 (i.e. 1 or 2 interfering signals). The power offset and timing offset of interfering signals could be randomized in each step of the test according to the values presented above. 
Despite of the paragraph presented above, please also consider conclusions presented in section 4.
3.1.2.  CQI requirement for PUCCH

Need for this requirement is questionable. ACK/NACK requirement is more demanding than CQI requirement for PUCCH (RAN1 is considering CQI BLER of even 10%). In order to minimize the number of test we propose not to consider such a requirement.
3.2. New PUSCH performance requirements

The ACK/NACK or CQI requirements for PUSCH cannot be defined yet, as RAN1 still has not finalized all PUSCH related details (e.g. CRC masking, ACK/NACK to data puncturing, etc).
Nevertheless, ACK/NACK requirement for PUSCH seems to be reasonable and this issue shall be raised after closing all open issues in RAN1. 
CQI requirement for PUSCH is less demanding than ACK/NACK requirement. Additionally, the only difference to the dedicated PUSCH requirement is the coding scheme. In order to minimize the number of test we propose not to consider such a requirement.
Moreover, in 25.141, there is only ACK mis-detection requirement introduced even there is a transmission of ACKs and CQIs. It is therefore questionable why there should be such a requirement introduced for E-UTRA.
4. Conclusion
This contribution presented Nokia Siemens Networks views for new PUCCH and PUSCH performance requirements.
According to LTE schedule, the RAN4 specification freezing date and closure of the WI in RAN4 is agreed to be June 2008 [3]. RAN#39 has agreed RAN4 specifications to be functionally frozen with clarification of the list of agreed open issues [4]. Adding new items to the already agreed open issues may cause delays for LTE schedule in Rel-8 time frame. For that reason our proposal is to concentrate on finalization of the WI with current content and to consider the introduction of new requirements in future releases of E-UTRA.  
Operators view on this issue is appreciated and welcome.
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