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1. Introduction

Current specification TS25.101 v.2.3.0 includes tests for Tx Diversity schemes.  In this document it is shown that operators have many ways to apply Tx diversity schemes in their networks.  Justification are given for the fact that current tests in specification are defining requirements for Tx diversity schemes in a scenario, which is not very likely to be used by operators.  Therefore it is felt that test assumptions require modifications which enables that Tx Diversity schemes are tested in a scenario, which is more obvious for operators to apply in their network design.  This document proposes such modifications to Tx Diversity test assumptions. 

2. Discussion

2.1 Demodulation of DCH in open loop transmit diversity mode (STTD)

Current RAN1 specifications describes (explicitly or implicitly):

· STTD can be used on PCCPCH, SCCPCH and DPCH

· TSTD can be used on SCH

· Two common pilots (CPICH) are mandatory if any transmit diversity is used

· STTD can be used on different channels independently of the other channels

If we take the four channels PCCPCH, SCCPCH, DPCH and SCH, there are in total 16 possible combinations (STTD on/off, TSTD on/off), i.e., 16 different scenarios, allowed by the current spec. 

All of these scenarios are not realistic and we would like suggest the following:

Table 1: Physical channels powers in simulations.

Physical Downlink Channel
Value
Comments

CPICH_Ec1/Ior (antenna 1)
-13 dB


CPICH_Ec2/Ior (antenna 2)
-13 dB
Total CPICH_Ec/Ior = -10 dB

PCCPCH_Ec1/Ior (antenna 1)
-15 dB
STTD applied

PCCPCH_Ec2/Ior (antenna 2)
-15 dB
STTD applied, total PCCPCH_Ec/Ior = -12dB

SCH_Ec/Ior (antenna 1/2)
-12 dB
Hopping between antennas (TSTD)

PICH_Ec1/Ior (antenna 1)
-18 dB
STTD applied

PICH_Ec2/Ior (antenna 2)
-18 dB
STTD applied, total PICH_Ec/Ior = -15 dB

DPCH_Ec/Ior
total power from both antennas needed to meet the required BLER target
STTD applied 

OCNS_Ec/Ior
power needed to get Ior to 1, 
This power should be divided between antennas

The reasons for these modifications are as follows:

1) If tx div is used in a base station (for any channel), then the most expensive components (PA) already exist and it is therefore worth using them on all channels.
2) SHO is the only case where it might be better to switch STTD off leading to scenario where common channels are STTD encoded but DPCH is not (but DPCH is in SHO). 

3) When STTD is applied to common physical channel, the total power from both antenna is equal to power used in tests without Tx diversity schemes (Operators apply Tx diversity schemes to common downlink channel in order increase the capacity)

In addition to these assumptions we propose that Ior/Ioc value for simulations is 6 and 9 dB.  One of these will be chosen for specification after simulating results are available.  Note that value 9 dB was used also for tests without Tx diversity thus comparisons to these cases would provide interesting references.

2.2 Demodulation of DCH in closed loop transmit diversity mode

If closed loop modes are used, then both common pilots are needed.  Based on the same reason (1) as above, STTD is probably used on common channels if Tx diversity is applied on DPCH.  Therefore we are proposing the following test scenario:

Table 2. Physical channels power levels in simulations.

Physical Downlink Channel
Value
Comments

CPICH_Ec1/Ior (antenna 1)
-13 dB


CPICH_Ec2/Ior (antenna 2)
-13 dB
Total CPICH_Ec/Ior = -10 dB

PCCPCH_Ec1/Ior (antenna 1)
-15 dB
STTD applied

PCCPCH_Ec2/Ior (antenna 2)
-15 dB
STTD applied, total PCCPCH_Ec/Ior = -12dB

SCH_Ec/Ior (antenna 1/2)
-12 dB
Hopping between antennas (TSTD)

PICH_Ec1/Ior (antenna 1)
-18 dB
STTD applied

PICH_Ec2/Ior (antenna 2)
-18 dB
STTD applied, total PICH_Ec/Ior = -15 dB

DPCH_Ec/Ior
total power from both antennas needed to meet the required BLER target


OCNS_Ec/Ior
power needed to get Ior to 1
This power should be divided between antennas

The simulations should be carried out with ideal channel estimation, no power control, feedback (FBI)error rate 4%, mode 1 with ideal verification (rx knows the FBI bits received by tx)

Then we are proposing that Ior/Ioc value for simulations is 6 and 9 dB.  One of these will be chosen for specification after simulating results are available.  Note that value 9 dB was used also for tests without Tx diversity thus comparisons to these cases would provide interesting references. 

3. Conclusions

In this document modifications to Tx Diversity test assumptions are proposed.  The purpose of these modifications is to have more realistic test scenario for Tx diversity schemes.  If these new assumptions are approved then some changes for Ts 25.101 Tx Diversity sections are needed.
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