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1 Introduction

During recent RAN4 meetings, significant progress has been made in resolving issues relating to the core AAS RF specifications. There had, however been almost no discussions about the demodulation performance requirements, to be captured in chapter 8. This paper discusses an approach to demodulation performance requirements and proposes that considering the scope and nature of the current AAS specifications, the requirements can be adopted pretty much as they are.
2 Discussion

Basestation demodulation performance requirements cover a number of different aspects of UL functionality
· Basic demodulation of PUSCH

· Ability to track UL timing on PUSCH

· PUSCH demodulation at high speeds

· PUSCH embedded ACK-NACK demodulation

· PUSCH demodulation with HARQ bundling

· PUCCH ACK/NACK and HARQ performance

· PRACH related requirements

In release 8, the requirements were supported based on 2 receiver RX diversity at the BS only. In release 11, further demodulation requirements were introduced to include BS with 4RX. In release 12, further requirements have been added for 8RX BS. Addition of new demodulation requirements is carried out by means of a dedicated WI carried out in the RRM/demodulation RAN4 subgroup. Such a WI would require a significant allocation of TU which is not envisaged for the AAS WI.
Observation 1: The 36 series specifications contain requirements for up to 8 RX receive diversity.

Observation 2: Addition of further demodulation requirements should be done by means of a dedicated demodulation related WI.

Not all requirements are defined with 8RX. Some requirements, for example HST and receive timing are defined with only 2 antennas. These are requirements that check basic functionality, but for which the additional benefit of 8RX is not significant. Testing of these requirements involves operating the BS in a 2RX mode.

Based on the above observations, it is proposed that the current demodulation requirements are applied to AAS, with receiver diversity order of up to 8RX.
Proposal 1: The existing 36.104 demodulation requirements are applied for AAS at the TAB connectors (supporting RX diversity order 2, 4 and 8 for E-UTRA).

In the UTRA specifications, for UTRA FDD demodulation requirements are specified for 1RX and 2RX. For UTRA 1.28Mcps TDD, demodulation requirements are specified for 1RX only. It is proposed to take the same approach for UTRA as E-UTRA, and use the same demodulation requirements for AAS as for non AAS.

Proposal 2: For UTRA FDD, the existing demodulation requirements are applied for AAS at the TAB connectors (supporting RX diversity order 1, 2)

Proposal 3: For UTRA 1.28Mcps TDD, the existing demodulation requirements are applied for AAS at the TAB connectors (supporting RX diversity order 1)

It is conceivable that AAS BS may combine the outputs of some receivers within the transceiver unit array rather than within baseband. RAN4 should discuss and agree on whether it is important to support such an architecture in the current release of the specifications. It is important to note that receiver path combining in the RDN will be supported in any case. Not supporting an architecture with combining within the transceiver unit array would simplify the specification, since the requirements in 36.104 would simply be applied directly to TAB connectors.

In case combining within the transceiver unit array is supported, then this combining will not be coherent if the arriving signals at the antennas to be combined are independently fading. Therefore this type of combining would not contribute to RX diversity gain as captured in the section 8 demodulation requirements.
If combining in the transceiver unit array would be supported by the Release 13 specifications, then a simple means for such support would be to firstly declare the supported receive diversity order (2, 4 or 8RX). Secondly, TAB connectors could be grouped into “TAB connector combining groups”. A “TAB connector combining group” is a group of TAB connectors that are not combined coherently. 

Each receiver group could be tested using a method similar to that in section 4.5.7.1 of TS 36.141 (although the section containing any such procedure should have a different title to that of section 4.5.7, to avoid confusion between passive array and active array combining).
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It is important to note that in this test condition, the power of both the wanted signal and the applied interference is split. The transceiver unit array combining will recover the power of both wanted signal and interference but will not increase the SINR. This is correct, since non coherent combining in the RDN will not increase RX diversity gain.

Proposal 4: RAN4 should discuss and agree whether it is necessary to support non coherent combining in the transceiver unit array in release 13

Proposal 5: If non coherent combining in the RDN is to be supported, then a declaration should be made of the supported RX diversity order, and a mapping of TAB connectors to “TAB connector combining groups”. The conformance test procedure for such groups could resemble the procedure described in section 4.5.7.1 of 36.141.

3 Conclusion

The existing demodulation requirements for UTRA and E-UTRA can be re-used for AAS. 8 RX combining is supported for E-UTRA, 2 times for UTRA FDD and no RX diversity for UTRA 1.28Mcps TDD. If higher order RX diversity should be supported by the BS demodulation requirements, then a new demodulation WI could carry out such work.

RAN4 should discuss whether it is needed to support non coherent combining in the transceiver unit array (Such combining will clearly be supported in the RDN). If there is a need to support non coherent combining, a declaration of the receive diversity order all allocation of TAB connectors to groups is needed. Otherwise, the AAS can simply directly reference the current chapter 8 demodulation requirements.

Proposal 1: The existing 36.104 demodulation requirements are applied for AAS at the TAB connectors (supporting RX diversity order 2, 4 and 8 for E-UTRA).

Proposal 2: For UTRA FDD, the existing demodulation requirements are applied for AAS at the TAB connectors (supporting RX diversity order 1, 2)

Proposal 3: For UTRA 1.28Mcps TDD, the existing demodulation requirements are applied for AAS at the TAB connectors (supporting RX diversity order 1)

Proposal 4: RAN4 should discuss and agree whether it is necessary to support non coherent combining in the transceiver unit array in release 13

Proposal 5: If non coherent combining in the RDN is to be supported, then a declaration should be made of the supported RX diversity order, and a mapping of TAB connectors to “TAB connector combining groups”. The conformance test procedure for such groups could resemble the procedure described in section 4.5.7.1 of 36.141.




Splitting network








Base Station





Rx antenna interface





Test input port





Ps





Pi





Ps = sum(Pi), where Ps is the required input power specified
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