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1 Introduction

In case TX diversity the Primary CPICH power is divided between both branches and the sum of the Primary CPICH power of main and diversity branch is indicated in the BCH. 

In section 6.1 TS25.104 from Rel-5 onwards the following clarification can be found with respect to Tx diversity.

Unless otherwise stated, the requirements in Section 6 assume that the transmitter is not equipped with diversity. For transmitters with diversity, the requirements apply to each antenna connector separately, with the other one terminated or disabled .The requirements are otherwise unchanged.

As the Primary CPICH power is divided between both branches comparing each branch separate against the value indicated in the BCH will lead to an error and TX diversity NodeBs have to fail this requirement. 

In R4-030658 RAN1 replied the following based on the request from RAN4 on P-CPICH power allocation in case of Tx diversity:

RAN1 would like to thank RAN4 for the LS on P-CPICH power allocation in case of Tx diversity. 

It is RAN1 understanding that the UE assumes equal P-CPICH power distribution between antenna branches and that unequal power may impact the performance of Tx diversity features. RAN1 would like to further highlight that equal power distribution at the transmission side was always assumed in past works performed within RAN1.

Based on the above mentioned information RAN4 should derive an appropriate core requirement and a corresponding test requirement for TS25.141.

2 Changes necessary for TS 25.104

It has to be clarified that in case of TX diversity the Primary CPICH value indicated in the BCH refers to the sum of both branches otherwise NodeBs equipped with TX diversity will be not meet the P-CPICH code domain power requirement. One possibility is adding a Note as presented in R4-030712 source Siemens AG, Nokia.

NOTE: In case of TX diversity the Primary CPICH code domain power indicated on the BCH refers to the sum of Primary CPICH code domain power on the antenna branches.
3 Changes necessary for TS 25.141

As indicated in the core specification the performance requirements for TX diversity NodeBs are defined on branch by branch, thus if feasible this should also be reflected in the test specification. Based on the guideline from RAN1, RAN4 should decide on either of following options.

a) Introduce a requirement according the proposal in R4-030714 indicating that this requirement is tested  with an equal power distribution of the P-CPICH between both branches.

In case of TX diversity AND in case that the NodeB is configured in such a way that the Primary CPICH code domain power is equally distributed between both branches the following test shall be performed for each antenna port. 

The corresponding test requirement could be stated in the following way.

In case of TX diversity the measured CPICH power for each antenna branch shall be within +/-2.9dB of the ordered absolute Primary CPICH value -3dB.

As a consequence the P-CPICH code domain power accuracy requirement would only be tested in case the manufacturer declares that the NodeB supports equal P-CPICH power distribution and remain untested otherwise. However, RAN1 clearly indicated that this was the only case assumed by RAN1 and in case of unequal power allocation TX diversity functionality may be impacted. In addition it should be noted that also all UE performance requirements in case of TX diversity derived in RAN4 were based on this assumption. In addition there is no way to indicate an unequal power distribution to the UE. 

However also different allocations may not prohibited according RAN1 specifications. 

b) Introduce a requirement taking the possibility of unequal power distribution into account. 

The initial conditions and the corresponding test requirement could be defined in the following way.

Additional initial condition for Tx diversity case:

In case of TX diversity the test shall be performed for each antenna port with the other one terminated. The configured CPICH code domain power per antenna port shall be recorded.

Test requirement for TX diversity:

In case of TX diversity the measured Primary CPICH code domain power per antenna port shall be within +/- 2.9dB of the configured value for that particular antenna port.

Besides the knowledge on the total P-CPICH value indicated in the BCH only the knowledge on the actual configured split of the P-CPICH code domain power between both branches is required. This proposal would include all possible P-CPICH power allocations (also 50:50) between the branches although some of them may not be beneficial for the TX diversity performance in all cases. This solution would require a manufacturers declaration of supported power splits.

c) As an additional approach it is also possible to measure each P-CPICH value separate and to sum the recorded values and compare them against the indicated value in the BCH +/-2.1 dB as indicated in the core specification. However for testing purposes a discussion on the appropriate test tolerance would be required as it can be assumed that the appropriate test tolerance lies in between the current +/-0.8dB and 2* +/-0.8dB. This requirement does not need any further knowledge than the Primary CPICH code domain power indicate in the BCH

4 Proposal

It is proposed to agree on the changes for the core specification and approve the corresponding documents R4-030712/713.

At the same time RAN4 should agree on either of the proposed changes for the test specification to have them aligned. Based on the offline discussions Siemens would favour for option b. However, Siemens also volunteers to draft any of the other proposed method if RAN4 achieves an agreement.
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