TSG-RAN Working Group 4 (Radio) meeting #15           TSGR4#15(01)0052

Boston, USA, 23-26 Jan, 2001

Agenda Item:
6.3.5
Source: 
Nokia
Title: 
Simulation results for BCH requirements
Document for:
Discussion and decision
___________________________________________________________________________

1. Introduction

In this document simulation results for Broadcast Channel (BCH) performance requirements are presented. This work is related to release 4 work item " RAN Technical Small Enhancements and Improvements ". RAN4 is urged to make a decision on the way forward in the actual requirements to be inputted into TS25.101 of release 4 for covering this channel requirements.

2. Simulation results

Simulations were run using assumptions listed in [1], which was presented in the last RAN4 meeting. In static channels up to 100000 transport blocks were simulated, and in fading channels 200000 transport blocks were simulated. Simulation results in static channel are shown in Figure 1 and results in a fading channel are presented in Figure 2.
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Figure 1.  BLER in BCH as a function of transmitted power in P-CCPCH in the static channel case.
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Figure 2.  BLER in BCH as a function of transmitted power in P-CCPCH in the multipath  fading channel case.

3. BCH performance requirements

By selecting the 1% BLER for BCH as a requirement it can be concluded from the simulation results that P-CCPCH_Ec/Ior power needs to be -20.5 dB in a static channel in order to fulfill the requirement. Similarly in the fading channel used in the simulation P-CCPCH_Ec/Ior power needs to be –15.8 dB for a 1% BLER. 

As simulations were run with many ideal assumptions, e.g., ideal channel estimation, degradation due to implementation needs to be added into the simulation results. Previously RAN4 has used 2 dB margin and 3 dB margin in static channels and in case 3 fading channel, respectively. We see no reasons to change these values for BCH performance requirement, and thus the final requirements for BCH are proposed to be as shown in Table 1.

Table 1: Test requirements for BCH detection

	Propagation condition
	P-CCPCH_Ec/Ior
	BLER

	Static
	-18.5 dB
	0.01

	Case 3
	-12.8 dB
	0.01


4. Issues for RAN4 to consider

It should be noted that simulation results presented in this document were based on the simulation assumptions listed in [1], but all the assumptions were not agreed by RAN4 in its last meeting. In addition it was noted in [1] that there is no direct way of testing BCH requirements, and thus, it is very difficult to develop a test BCH requirements. 

An attempt to raise discussions in RAN4 email reflector was made at 3rd of January by explaining the possible ways forward, which are shortly summarized below. 

1) RAN4 approves simulation assumptions in [1], utilises the Nokia simulation results and inputs informative BCH requirements for release 4 of TS 25.101.

2) RAN4 allocates more time to find a common agreement of all simulation assumptions -> possible new assumptions meaning new simulations -> BCH requirements might be shifted to release 5. 

3) Forget BCH requirements for the time being and continue the work in some day in the future when there appears to be real need for BCH requirements
Based on the reply from NTT DoCoMo, who supported option 1), Nokia was encouraged to present its simulations results for this meeting and we have provided a text proposal for TS 25.101, which is presented in a next section. The text proposal is based on option 1). However we are open on suggestion how to handle in the most appropriate way, i.e. should the requirement be normative or informative.

5. Text proposal for TEST Parameters and requirements
It is proposed that following sections are added into Section 8 of TS 25.101.

5.1
8.2.X
Detection of Broadcast Channel (BCH)

The receiver characteristics of Broadcast Channel (BCH) are determined by the Block Error Ratio (BLER) values. BCH is mapped into the primary common control physical channel (P-CCPCH). 

5.2
8.2.X.1

Minimum requirement (Informative)

For the parameters specified in Table NEW.1 the average downlink power P-CCPCH_Ec/Ior shall be below the specified value for the BLER shown in Table NEW.2 

Table NEW.1: Parameters for BCH detection

	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	-
	P-CPICH
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	dB
	-1
	-3

	Propagation condition
	
	Static
	Case 3


Table NEW.2: Test requirements for BCH detection

	Test Number
	P-CCPCH_Ec/Ior
	BLER

	1
	[-18.5] dB
	0.01

	2
	[-12.8] dB
	0.01


6. Conclusions

In this document simulation results and text proposals for BCH performance requirements were presented. Now RAN4 should make following decisions: 

· Should BCH requirements be input into release 4 of TS 25.101?

· What is the type of BCH requirements, i.e., are the BCH requirements normative or informative? 

· Principle of how to implement BCH requirements into TS 25.101.

A text proposal of implementation of BCH requirements utilizing the Nokia simulation results was presented in this document. If this text proposal is agreed by RAN4, Nokia volunteers to write a related CR for the release 4 of TS 25.101.
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