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1.
Introduction

TSG RAN WG1 has adopted Site Selection Diversity Transmission (SSDT) as one performance enhancement method for downlink. Physical layer specifications being produced by WG1 {ref 1, 2} includes SSDT as an optional feature of BTS.   In RAN WG1 meeting  #3 it has been decided that support of SSDT functionality is mandatory for all kinds of UE {ref. 3}. TSG RAN WG2 and WG3 are respectively standardising specifications related to SSDT.   The test requirements for SSDT was proposed in WG4#7 meeting {ref 4} and discussion had been made. Taking into account these discussions, text proposal for UE performance requirements for inclusion in TS25.101 is slightly revised. Since SSDT is one of the inter cell handover mode, these text should be in related subsection in TS25.101.

2.
UE Performance Test Requirements for SSDT Scheme

SSDT mode can be activated by UTRAN when a UE is in soft handover region.  In this mode the UE has to reliably measure power level of received common pilot channel transmitted by each of the active BSs, in a manner similar to when UE is in inter-cell soft-handover mode. The measurement rate needs to at least equal the FSM rate for proper SSDT operation.   Note that the fastest FSM rate arises from using “short” Cell ID Code set, with two FBI bits assigned for SSDT FSM.  Depending on the received power of common pilot channels UE transmits appropriate FSM on the DPCCH.   Upon receiving and decoding of this FSM only the selected BS will transmit DPDCH until the UE selects another BS.  Therefore the UE has to demodulate the DPDCH transmitted by the selected BS and failure to do this would result in performance degradation of the DPDCH and hence loss of capacity. 

Furthermore, the uplink radio propagation channel will cause bit errors in the FBI bits carrying the SSDT FSM. Some of these errors should be recoverable by the BS receiver due to built in redundancy.   Nevertheless, whenever the decoded Cell ID is in error, the consequences would be that for the next time frame:

· more than one BS would transmit (when the BSs individually determine that the UE has selected it as the primary BS), or  

· selected BS does not transmit (when error in received Cell ID leads the selected BS to determine that it is no longer a primary BS), or  

· selected BS does not transmit and non-selected BS transmits.

By UE comparing DPCCH and DPDCH fields received power ratios,  the presence of data field will become evident for the duration of time slot.   Classical combining of the received signals can be used to utilise the multiple transmissions.   In a similar way impact of the case of selected BS not transmitting and non-selected BS transmitting can also be reduced.

Hence it is recommended that the UE performance in SSDT mode should be tested with [4]% random bit errors are injected (by the BS emulator) the in the uplink DCH, thus causing errors in SSDT FSM.  The BS emulators should faithfully follow the received SSDT FSM.   Minimum performance requirement needs to be defined for UE in order to ensure that SSDT operates effectively.

This test should be similar to the intercell soft-handover performance (section 8.7 of TS25.101v2.2.0), but with SSDT enabled.   Two BS emulators are required for this performance test.  The performance should be tested for the multipath-fading environment at 3kmph.   The bit error rate performance of the UE receiver should be determined.

2.1
Text Proposal to  TS25.101 

The following text is proposed for inclusion in TS25.101 (v2.2.0).   

8.7.3
Performance in Site Selection Diversity Transmission (SSDT) mode

<Editor’s note: This section may be moved to TS25.103.>

The bit error characteristics of UE receiver is determined in SSDT mode. Two BS emulators are required for this performance test.   The delay profiles of signals received from different base stations are assumed to be the same but time shifted by 10 chip periods (2604ns).   

8.7.3.1
 Minimum Requirements

For the parameters specified in Table X1, the BLER shall not exceed the piece-wise linear BLER curve specified by the points in Table X3

Table X1: DCH parameters in multi-path propagation conditions during SSDT mode 
(pedestrian 3kmph environment)

Parameter
Unit
Test 1
Test 2
Test 3
Test 4
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*Note: DPCH_Ec/Ior  value applies whenever DPDCH in the cell is transmitted.

Where the 4 test modes are defined as follows:

Table X2
Test Mode
delta (dB)
Number of FBI 

bits assigned to 

“S” Field
Cell ID 
Codeword Set

Test 1
0
1
long

Test 2
3
1
long

Test 3
0
2
short

Test 4
3
2
short

Table X3: DCH requirements in multi-path propagation conditions during SSDT Mode 
(Pedestrian 3kmph Environment).
Test Number
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3.
BS Functional Test Requirements for SSDT

BS functional test for SSDT should focus on testing of correct response to Layer 1 Feedback Signaling Messages from UE.   

According to SSDT description in TS25.214v1.1.1,  a BS recognises its state as “non-primary” if the following two conditions are fulfilled simultaneously:

· the received/decode Cell ID does not match with the own ID code

· the received uplink signal quality satisfies a quality threshold, Qth, a parameter defined by the network, where  Qth can represent, for example, SIR threshold of the uplink DCH

Otherwise the BS recognises its state as primary.

3.1
Text Proposal to TS25.104

The following text is proposed for inclusion in TS25.104.

8.3            Soft Handover Performance

8.3.x         BS Functionality in SSDT Mode

SSDT is an optional feature of BS. This requirement for SSDT mode ensures that BS correctly reacts to Layer 1 feedback signaling messages from UE.

8.3.x.1      Minimum Requirements

For the conditions specified in Table XX1, the BS shall transmit or not transmit the downlink DPDCH channel.

Table XX1: Parameters for SSDT mode test

Parameter
Unit
Test 1
Test 2
Test 3
Test 4

Cell ID of BS under test
-
A
A
A
A

SSDT Quality threshold, Qth, set in BS
dB
Q

Uplink:
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Cell ID transmitted by UE
-
A
B
A
B

Transmission 

of downlink DPCCH
-
yes
yes
yes
yes

Transmission  

of downlink DPDCH
-
yes
no
yes
yes

The above test should be for repeated for each of the three code sets “long”, “medium” and “short” Cell ID code sets.     The UE emulator can check the power ratio of downlink DPDCH/DPCCH in order to confirm whether BS transmitted the DPDCH.
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