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1
Background
A work item on performance requirements of 8RX antennas for LTE UL is approved in RAN #58 meeting [1].  The motivation is the introduction of UL 8RX performance for LTE, where the BTS 8RX deployment will be a common approach to improve LTE UL performance.

As [1] indicates, the WI objectives are

· Specify the channel model for UL 8 Rx antennas
· Specify the demodulation performance requirements of 8 Rx antennas for UL channels
· Identify the performance requirements set to be specified, e.g., set of UL physical channels, Tx antenna numbers, propagation conditions, etc.
· Specify the conformance tests of 8 Rx antennas for UL channels
This WI is a Rel-12 work item to specify Rel-12 BTS performance with 8RX antennas.  Usually the BTS with 8RX shall satisfy pre-Rel-12 requirements, which defines demodulation performance for PUSCH/PUCCH/PRACH with 1x2, 1x4, 2x2, and 2x4 scenarios.  There is no need to over-specify performance for 8RX case, as long as the specification shall provide minimum requirements to ensure UL 8RX performance.

This contribution provides general discussion on these related issues for UL 8RX performance.  Our views on the specification of UL 8RX performance are provided for discussion.  

2
Channel model
2.1
Channel model
The 3GPP channel model shall be used to specify UL 8RX performance.  ITU model, which is generally used in RAN1 for study with consideration of beamforming performance was not selected for RAN4 performance specification in previous specification. There is no ITU model defined in TS 36.104 for current 2RX and 4RX antennas.  Thus 8RX requirements should follow 3GPP channel model as well, otherwise unnecessarily complicate testing could be introduced considering new models for a part of performance requirements.   
2.2
MIMO cases
The specified performance shall be based on 1x8 case (1TX 8RX) as the starting point.    Because there is limited LTE UL MIMO in the field, the 2x8 case shall be considered as a lower than 1x8 priority. It is assumed that the active antennas and/or vertical beam processing is the more likely candidate to provide multi-antenna solution thus it is better to take the configuration of BS receiver into account for 2x8 case after 3GPP relevant discussion.
2.3
Low/High Correlation
Low correlation among 8RX antennas shall be used.  This shall be the baseline for performance evaluation.

High correlation may be used for 8RX, if the high correlation matrix is justified for certain 8RX deployment.  The high correlation shall be open for study and the low correlation shall be specified for TS 36.104.

2.4
HST scenario
There is no requirement for 4RX HST at current stage, and thus it could be too early to consider HST for 8Rx performance. .

3
Performance requirements 

3.1
PUSCH
The SNR at a minimum required throughput shall be the performance requirement for PUSCH specification, as the current requirements for 2/4RX scenarios.

Similar to the current specifications for 2RX and 4RX, the bandwidth will be: (1.4, 3, 5, 10, 15, 20)MHz.  The propagation channels shall be (EPA5, EVA70, ETU70, ETU300) for various fixed reference channels (FRC).  The selection of FRC will be FFS.

3.2
PUCCH

PUCCH channel includes ACK/NAK and CQI signaling channels.  Note that the 8RX performance requirements will be the requirements of Rel-12 BTS, which shall satisfy pre-Rel-12 requirements.  Therefore, there is no need to further specify 8RX performance if the related 2RX/4RX requirements could ensure performance.

Table 1    Rel-11 PUCCH/PRACH Performance Requirements
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Table 1 listed Rel-11 PUCCH/PRACH performance requirements in 36.104 with TX/RX configurations.  ACK performance is generally specified for various 2RX and 4RX, while CQI is only specified for 2RX.  In principle, specification of the 8RX performance shall be considered as the extension of 4RX performance requirements.  With this principle, the 8RX performance may be specified for the cases with 4RX performance requirement only. 
3.2.1
ACK missed detection requirements

3.2.1.1
Single user, PUCCH format 1a

8RX will likely improve the performance of ACK missed detection, compared to 4RX and 2RX.  Therefore, the 8RX performance may be specified.

3.2.1.2
PUCCH format 1b with channel selection

If it is needed, the 8RX performance for ACK missed detection may be specified for PUCCH format 1b with channel selection.
3.2.1.3
PUCCH format 3

The 8RX performance for ACK missed detection for PUCCH format 3 may be specified.
3.2.1.4
NAK to ACK (false alarm) for PUCCH format 3

Rel-11 specified NAK->ACK performance for PUCCH-3 16AN bits with 2RX and 4RX.  If the ACK missed detection for PUCCH format 3 is specified, the NAK->ACK false alarm performance shall also be specified for 8RX.

3.2.2
CQI performance requirements for PUCCH format 2 with and without DTX detection

Rel-11 specified 2RX performance for CQI.  It could be redundant to specify 8RX CQI performance if the 8RX ACK missed detection performance (format  1 and format 3) are defined with 2RX CQI.  No 8Rx performance is needed for CQI.  
3.3
PRACH
PRACH missed detection requirements with 8RX may be specified.
4
Discussion

As discussed, the 8RX performance requirements shall be considered as an extension of 4RX requirements in RAN4 specifications.  Based on this argument, Table 2 listed potential cases for 8RX with 1TX for PUCCH/PRACH.  Therefore, we propose:

The 8RX PUCCH/PRACH performance requirements shall at most be specified for

1. PUCCH ACK missed detection performance: PUCCH-1a single user, PUCCH-1b with channel selection, and PUCCH-3;

2. PUCCH ACK false alarm (NAK->ACK of PUCCH-3);

3. PRACH missed detection;
with 1x8 configuration.
The 2TX for PUCCH and PRACH channel shall be under lower priority.
Table 2    Proposed Rel-12 8RX Specifications
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