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1. Introduction

A summary of SSDT discussions and conclusions reached at RAN Plenary #14 is reported in [1].   It also summarises an unresolved ambiguity in section 5.2.1.4.2 of TS 25.214 concerning how UE generates TPC commands to control the downlink transmit power.  Accordingly, [1] describes and discusses three alternative methods for generating the TPC command for controlling the downlink Tx power in SSDT mode:

(a) Primary cell as detected in UE by means of power sensing of DPDCH field 

(b) Primary cell as selected by UE for signalling to NodeB via the uplink FBI bits.

(c) Same as normal SHO

Some discussion of these solutions has already taken place on the RAN WG1 Email reflector.  

In this paper we discuss the performance differences between solutions (a) and (b); and proposes a way forward.

2. Discussion

Ideal solution is (a) because it combines all available DPDCH power at UE and thus should minimise the downlink Tx power and hence maximise the downlink capacity.  However, during DTX whenever no DL DPDCH transmission detected from any of the active cells, then UE can generate TPC commands based on DPCCH of the last selected primary cell by the UE.  In case of “partial” DTX (ie: when some bits are DTXed):

· whenever the UE is able to detect the primary cell the TPC bit can be generated based on all available DPDCH power at UE and 

· whenever the UE fails to detect primary cell, the TPC bit generation can use the last selected primary cell by UE.    

The solution (b) is relatively simpler, however [1] suggests that it may not be preferable from the network operation viewpoint because network has no control over “forcing” the UE to use another BS.   However, here we should note that in soft-handoff mode the network is able to control the cells that are allowed to join the active cell set for each UE.  This is also applicable for SSDT. 

In Solution (c) seems to be not a preferred solution for SSDT because of the received power  difference between DPDCH and DPCCH.

3. Performance
In Annex 1, we show some performance results for link level simulation for Solution (b).  Whilst these simulation results show performance of DPDCH without use of DL TPC, it does provide a good indication of the performance difference between the Solutions (a) and (b).    Based upon these results we expect a small performance difference between the two solutions.    

4. DPC_Mode 
DPC Mode 1 for DL Tx power control is defined in section 5.2.1.2 “Ordinary Power Control” of TS25.214.   However, periodicity of DPC Mode 1 is 3 time slots aligned with the radio frame (10ms) boundary.   This is not compatible with some cell selection reporting periods in SSDT.    SSDT defines 3, 4/3,  5,  8/7, and 15 slot reporting periods depending upon the cell ID codeword set in use.  DPC Mode 1 is used in combination with SSDT, ideally it is best suited to use with the SSDT cell selection reporting periods of 3 slots or an integer multiples of 3slots (ie: 3slot or 15slot in the current specifications).   This clarification may be needed in TS25.214.

DPC Mode 0 is valid for all SSDT cell selection reporting periods.

5. Conclusion
Although ideal solution is (a), performance difference between solutions (a) and (b) is expected to be small.   Therefore, we propose to keep the text as is and add some description in the informative Annex B2 of TS25.214 to illustrate alternative methods  (solutions (a) and (b)) for generating TPC bit for controlling DL Tx power.   In addition, in the normative part of TS25.214 we propose to add some clarification of allowable SSDT cell selection reporting periods with DPC Mode 1. 
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Annex 1

The results below were presented in earlier R4-00-0133.   

Figure 1 compares the BER/BLER performance of UE receiver for two methods of RAKE finger assignment in SSDT.  In “Ideal receiver” it is assumed that UE has the perfect knowledge on the NodeB(s) which send DPDCH and combine all the DL DPDCH.  In “UE’s choice” receiver, UE activates rake finger corresponding to the NodeB that it selected.  FBI bit reception error of 4% is assumed. List of simulation parameters is given in Table A below.  At BLER of 1%  the performance difference between the two methods is about 0.2dB.  
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Table A   simulation assumptions

Parameter
Explanation/Assumption

Chip Rate
3.84 Mcps

Closed loop Power Control
OFF

Uplink FBI bit error rate
4% under the Case 1 condition

Channel Estimation
Ideal

Number of samples per chip
4

Tx and Rx filter
Rectangular pulse

Number of bits in AD converter
Floating point simulations

Number of Rake Fingers
Equals to number of taps in propagation condition models. 

SIR target
not needed in this test 

Propagation Conditions
Case 1 as specified in TS 25.101

Downlink Physical Channels and Power Levels
As specified in TS25.101

BLER target
not needed in this test 

BLER calculation
BLER has been calculated by 16bit CRC in the receiver. 

CPICH model
All 0 pattern   (CPICH_Ec/Ior = -10dB)  

PCCPCH model
Random symbols transmitted, ignored in a receiver   (PCCPCH_Ec/Ior=-12dB)

PICH model
Random symbols transmitted, ignored in a receiver   (PICH_Ec/Ior=-15dB)

DCCH model
Random symbols transmitted, ignored in a receiver 

TFCI model
Random symbols, ignored in a receiver but it is assumed that receiver gets error free reception of TFCI information. 

Used OVSF and scrambling codes
Codes are chosen from the allowed set
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 values
As per SSDT test defined in TS25.101v3.1.0 



Test 1
Test 2
Test 3
Test 4


Ior/Ioc (BS1)
0 dB
-3 dB
0 dB
0 dB


Ior/Ioc (BS2)
0 dB
0 dB
0 dB
-3 dB


No of FBI bits assigned to "S" field

1

1

2

2

OCNS_Ec/Ior
Adjusted so that   Ior = 1

SCH position
Offset between SCH and DPCH is zero chips meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure

SCH_Ec/Ior=-12dB

Measurement Channel 
12.2 kbps as specified in Annex A of TS 25.101 v3.1.0

Other L1 parameters
As Specified in latest L1 specifications.

Number of blocks simulated
6000   =  12000 Radio Frames = 180,000 Radio Time Slots
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