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1 Introduction

The new approach for NodeB testing via Iub for TM1-4 was presented first in TSG RAN#27  (R4-030443 to R4-030445) based on the submission of the technical CRs in TSG RAN#28 (R4-030717) some technical questions were raised and clarified during the corresponding offline discussion. The purpose of this document is to summarize the technical proposal, to give some additional information and to give an overview over the outcome of the various discussions related to technical questions. The corresponding CRs containing the detailed technical proposals are submitted in documents R4-030976 and R4-030977.
2 Technical summary of existing TM setup versus setup over Iub

2.1 Existing TM setup procedure and its drawbacks

Current test set-up procedures alternatives allowed by the standard:

· Activate a “test mode” of the physical layer implemented in the Node B, implies temporary hardware and/or software modifications and/or specific O&M settings of the Node B required for test purposes only. 

OR

· Bypass the complete physical layer by generating and inserting the relevant physical channels after the physical channel layer with the help of external test equipment via a vendor specific test port. An example is shown in the figure below.
[image: image1]
Figure 1: Example for a possible solution according to the current setup procedure.

Current Node B test set-up procedure options have the following consequences:

· The insertion point of the PN9 sequence is unspecified, this is left to the freedom or creativity of the BS manufacturer and it is likely that different vendors would handle this differently which would cause Node B comparison to be more difficult. As an example an allowed insertion point could be after channel coding and multiplexing but before scrambling and modulation means using the spreading and scrambling unit of the physical layer (between what is defined in TS25.212 and TS25.213). An other alternative would be to feed the data directly into the RF front end (after what is defined in TS25.213).
· Some specific knowledge of the Node B manufacturer are required to run the test procedures thus the tests cannot be repeated easily by a third party. In addition various equipments may be needed for the different NodeBs from different vendors. 

· Special functionalities and procedures need to be designed and implemented  only for RAN4 conformance testing purpose that are not required in normal mode of operation.
2.2 NodeB testing over Iub for TM1-4 and its advantages 
Node B testing over Iub – a “black box” approach 


Allow the possibility to test the NodeB as a whole entity by using standardised means of setting up each test model.


A straightforward proposal is to use the Iub interface in order to set up the TMs and to provide the data via NBAP, ALCAP and user plane commands as shown below.
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Figure 2: NodeB testing over Iub setup
The NodeB is requested to set-up a cell with common channels as described by the RAN4 test models. The setup procedure is performed as defined in 3GPP specifications. For each DPCH present in the test model a NodeB initiated call is established and the data content is filled with PN9.
The main advantages of this proposal are:

· The Node B is regarded as a black box. All its components are under test. The NodeB itself is closer to real operation, including the complete DL physical layer. 

· No special hardware/software modifications or O&M settings are required for the NodeB for RAN4 conformance test purposes only.

· The test set-up procedure is common for all vendors and standardised thus it can easy be repeated by third parties with one set of equipment only.
In addition it should be noted that the RNC emulator equipment which is required for this approach is commercially available.
Furthermore it is recognised that third parties and operators may have already the required test equipments in place. In order to secure these investments over time, the current test setup characteristics (PN9 insertion within Node B) shall also be supported. 
3 Summary and comments to the technical proposal of NodeB testing via Iub TM1-4 raised during its presentation 
3.1
Worse case scenarios vs. real operation cases.

It was commented that the TMs in TS25.141 were designed to test worst case scenarios and not real operation cases. This is true but this does not tackle the benefits ofthe new approach of NodeB testing over Iub. Indeed, the new test setup would ensure that the NodeB itself operates closer to real life operation, means including the DL physical layer as used in real operation but the characteristics of the signals used for the testing do remain worst case. This was shown by the PAR analysis/comparison in document R4-030616 of the current used setup and the setup over Iub approach. thus although the signals have not the same chip by chip sequence the have the same signal shape in the range of interest.  An example curve from R4-030616 is shown below.
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Figure 3– PAR CCDF of current  TM3 and Iub-TM3 with 32 DPCH

Conclusion: There is therefore no relaxation of the test requirements by the introduction of this new TM setup procedure over Iub.

3.2
TPC sequence

The TPC sequence signaled in the DL was questioned and asked whether this may have impact on the power settings e.g. endless loop or this may make the NodeB aware of being under test. 
The TPC command pattern used in R4-030616 is compatible with the RL initialisation procedure in TS25.214 thus no technical problem is seen here.
3.3
Impact on the Iub interface

The impact of the NodeB testing over Iub approach on the Iub interface itself was questioned.

The new approach is based on existing standardised functionality of the Iub interface and does not add any new functionality or IE for this interface. Thus no impact on the Iub interface is identified.
3.4
Impact on the Harmonised Standards (discussion via RAN WG4 reflector)
In the discussion via the email reflector the impact on the Harmonised Standards was questioned.

Concerning EN 301908, only test model 1 is used in the tests. Furthermore, EN301908 states only to set up transmit signals "...in accordance to test model 1 in TS 25.141..." and NOT how to set up the test model 

And moreover the Harmonised Standard should not prevent from enhancements in the standardization.

3.5 
 Objective of RAN 4 conformance testing

It was commented that DL physical layer is not the objective of RAN4 conformance testing. This is true. Although the DL physical layer would be involved in the test, the targets of the test remain the RF performance requirement.. In addition it should be noted that depending on the PN9 insertion point as described in 2.1 it is already today the case that parts of the DL physical layer are involved in the testing. Thus this can not be seen as a drawback.
4 Conclusion

The new TM set-up procedure “NodeB testing via Iub” has been proposed. It has been shown that the introduction of a TM set-up over Iub will

1. Provide significant advantages in terms of simplification and exactness of the test procedure (black box approach). 

2. Be transparent to the current minimum performance requirements specified in TS25.104 since the PARs of all TMs are left unchanged.  
As all technical comments and questions raised during previous discussions were answered and no technical blocking points are known yet, it is proposed to introduce TM set-up over Iub as an option for setting up the TM1-4 in 25.141 in parallel with the current procedure for Rel-5 and upward.  Although the current PN9 setup capability for conformance testing would no more be needed in case of conformance testing by setup via Iub it is proposed to maintain this setup capability. Thus it is clarified in the corresponding Crs that the current set-up possibility for conformance testing shall be maintained.

The corresponding Crs can be found in document R4-030976 to R4-030977.
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