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1 Introduction

In order to ensure a successful deployment of FDD Node Bs, 3GPP TSG RAN WG4 derived test models (TM) stressing different aspects of the Node B transmitter. 

Each TM is constituted of various physical channels, which are defined by specific physical characteristics (Channel type, allocated power, used channelization code, timing offset and spreading factor) as described in TS25.141. The channels do not contain any real information but are filled with pseudo random sequences (PN9) in order to ensure the inter-channel random independence. 

1 Consequences of current TM description on Node B testing procedure

TS25.141 currently describes the characteristics of the PN9 sequences at the entry point of the RF parts of the Node B. However RAN1 specifications don’t allow a “transparent mode” of the physical layer and therefore each transport block has to be coded and interleaved before transmission. Because of this aspect of RAN1 specification, the PN9 sequences have to be generated after the physical layer as shown in Figure 1 in order to be inline with TS25.141.
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Figure 1- PN9 insertion point with current TM description

Practically, this would imply either one of the following test set-up procedures:

· Activate a so-called “test mode” of the physical layer implemented in the Node B, which would enable a direct set-up of the TMs. This may imply temporary hardware and/or software modifications of the Node B for test purposes. 

· Bypass the complete physical layer by generating and insert the relevant physical channels after the physical channel layer with the help of an external test equipment via a vendor specific test port.

Even if the main goal of RAN4 conformance requirement is to test the RF parts of the Node B both test set-up procedures have the following consequences:

1. The implemented DL physical layer as used in real operation is never tested by RAN4 conformance tests.

2. Test procedures are dependant of the Node B manufacturer and cannot be repeated easily.

3. A special test mode needs to be designed and implemented for only RAN4 conformance testing purpose.

2 Proposal for an optional test set up procedure

2.1  Node B testing over Iub – a “blackbox” approach 

In contrast to the current situation where only the transmit RF processing blocks are actually under test, one should be given the possibility to test the Node B 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 in Figure 2.
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Figure 2 – FDD Node test over Iub. A blackbox approach

The main advantages of this proposal are:

1. The Node B is regarded as a blackbox. All its components are under test. No special hardware/software modifications are done to its implementation for test purpose.

2. The test set-up procedure is common for all vendors.

3. Conformance test models are closer to realistic operative conditions.

4. No special test model needs to be implemented in the Node B.

TM 1 to 4 can be generated over Iub with the expense of only minor adaptations as shown in the following section. This is unfortunately not the case with TM5 because of the specific HSDPA functional architecture (The RNC does not control HSDPA scheduling and transmission). A possible work-around is left for discussion and would be treated in a separate contribution.

On the other hand, TM5 is only used to verify the EVM requirement with 16QAM (HSPDA only feature) and therefore only the Node Bs providing this feature will have to be tested against TM5. 

2.2  Iub-TMs for TM 1 to 4

In order to ensure continuity with the previous releases, it is proposed to straightforwardly adapt the current TM configurations (TM 1 to 4) into a form, which can be set up over Iub. For each “Iub-TM”, the physical channel configuration (Number of channels, type, relative power, channelization code, spreading factor and timing) is kept the same as in the current TM. The following adaptations with respect to the current test methodology are proposed: 

· The parameters related to the coding/rate matching process of the DPCH, P-CCPCH and S-CCPCH channel are defined in order to ensure the correct set-up of the Iub-TMs. 

· The data parts of the DPCH and S-CCPCH are filled with PN9 sequences as in the current TMs but they are inserted at the Iub entry point and thus undergo the complete physical layer coding process. Also the PN9 sequences are not block-repeated over each subsequent frame, as it is currently performed but are issued directly from the PN9 generator and constitute endless streams of bits.  

· The BCH is configured with 4 ‘’dummy’’ information blocks (1 MIB, 3 SIB) which are repeated every 80ms. The data parts of the information blocks are filled with PN9 bits. 

· The TPC pattern and PICH are slightly modified in order to be compatible with the current RAN1 specifications.

More precise descriptions can be found in companion CRs R4-030444 and R4-030445.
2  Impact of FDD NB testing over Iub on Peak to Average Ratio (PAR)

The main difference between the current TM set-up methodology and the presented concept is that the PN9 sequences are coded and interleaved by the physical layer and that the PN9 sequence for the DPCH is not reset at each frame boundaries. 

For each TM 1 to 4, the CCDF of the PAR is shown in Figure 3 to 6. For TM1 and TM3, the worst case in terms of PAR is presented (64 DPCH for TM1 and 32 DPCH for TM3) as several variants for these TMs exist. The same set of curves is represented for each TMS. One would recognise in black the PARs obtained with the current set-up of the TMs and in pink the PARs that result from a set-up over Iub. As complementary information, the PARs resulting from the current TM with PN9 sequences extended over several frames are provided.
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Figure 3 – PAR CCDF of current TM1 64 DPCH and Iub-TM1 
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Figure 4– PAR CCDF of current TM2 and Iub-TM2
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Figure 5– PAR CCDF of current  TM3 and Iub-TM3 with 32 DPCH
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Figure 6- PAR CCDF of current TM4 and Iub-TM4

Simulations comparing the different TMs with their respective corresponding Iub-TMs show NO significant degradation of the PARs.

This is a strong indication that the introduction of the FDD NB testing over Iub will NOT impact the performances of the Node B power amplifier and therefore it can be concluded that the impact of the TM set-up procedure on the final transmitter test results are negligible.
3 Conclusion

A new TM set-up procedure 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 (no special TM implemented in the Node B) and exactness of the test procedure (blackbox approach). 

2. Be transparent to the current minimum performance requirements specified in TS25.104 since the PARs of all TMs are left unchanged.   

It is proposed to introduce TM set-up over Iub as an option for setting up the TM in 25.141 in parallel with the current procedure for Rel-5 and upward.  
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