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1. Introduction

A Flexible Layer One (FLO) based on the same principles that are used in UTRAN, is proposed for GERAN [1]. An important issue regarding FLO is the specification of MS and BTS conformance testing. This document deals with this issue and proposes a way of designing test requirements for TS 45.005 and test specifications for 51.010 and 51.021 by means of predefined radio bearers.

2. Limitations of FLO

When designing FLO, one of the requirements has been that it should not introduce an unfeasible number of test configurations [1]. For that purpose, the flexibility of FLO has been intentionally limited to support the foreseen services for GERAN. As described in [1], the following limitations have been put on FLO:

· FLO shall be used on dedicated channels only, maintaining the 26-multiframe structure for which the SACCH shall be treated as a separate logical channel based on Release 5 format;

· All TrCHs shall use the same TTI of 20ms;

· FLO shall provide at most 8 transport channels per basic physical channel;

· FLO shall support a maximum of [tbd] active transport channels per radio packet per basic physical channel;

· The maximum size of the TFCI shall be limited to 5 bits, allowing a maximum of 32 different TFCs per basic physical channel;

· A maximum of 32 different TFs is allowed per TrCH;

· The size of the CTFC shall be limited to 12 bits [3];

· One RLC PDU cannot be mapped across multiple basic physical channels.

Even if FLO is not as flexible as the UTRAN Layer 1, it is important to stress that FLO is flexible enough and fulfils all the requirements for an efficient support of IMS services [2]. 

FLO has several degrees of freedom when configuring transport channels and thus a complete test of every single possible configuration is not feasible. However, the simplicity in the architecture and possible choices when configuring FLO means that suitable testing methods can be provided using some predefined radio bearers as described in the following section.

3. Testing of FLO

In order to verify the functionality of the FLO architecture, one natural approach would be to check each individual block of the architecture separately, e.g. CRC, rate matching and interleaving. Unfortunately not only would this be a very time consuming task but it is also foreseen as quite difficult to specify in 51.010 and 51.021. Instead, similarly as in GSM/EDGE, testing of the implementation can simply be done through validation of performance requirements since implementation errors directly translate into loss in terms of performance. That is for instance, wrong implementation of interleaving would mean poor performance. Thus testing of FLO architecture can easily be done using a set of predefined radio bearers specified in 45.003 in conjunction with performance requirements given in 45.005. 

A correct implementation of FLO will fulfil the performance requirements of the predefined radio bearers. In other words, when performance requirements of the predefined radio bearers are met, it validates the implementation. Such an implementation can then support any possible configuration that fits within the limitations listed in section 2.

4. Predefined Radio Bearers

The predefined radio bearers must be chosen to allow the testing of a wide range of possible configurations. For instance to ensure that the CRC attachment works well, all possible CRC sizes should be included in different radio bearers. Similarly every TFCI sizes must also be included. Examples of predefined radio bearers for the testing of FLO are listed in Annex A. Three kinds of radio bearers are there given:

· speech bearers using AMR-NB and AMR-WB speech codec

· data bearers with bit rate running from 8 to 48 kbit/s

· signalling radio bearers

One benefit in using AMR-NB and AMR-WB as predefined speech radio bearers is that it could be possible to re-use existing performance requirements for FLO testing.

5. Conclusion

For testing FLO it is proposed to use predefined radio bearers in 45.003 in conjunction with performance requirements in 45.005. When performance requirements of the predefined radio bearers are met, it validates the implementation. 

If agreed the following text could be added to 45.902 in section 10:

Since FLO has several degrees of freedom when configuring transport channels, a complete test of every single possible configuration is not feasible. However similarly as in GSM/EDGE, testing of the implementation can easily be done through validation of performance requirements, as implementation errors directly translate into loss in terms of performance. That is, for instance an incorrect implementation of interleaving would mean poor performance. Testing of FLO shall therefore be done using a set of predefined radio bearers in conjunction with performance requirements. A correct implementation of FLO will fulfil the performance requirements of the predefined radio bearers. In other words, when performance requirements of the predefined radio bearers are met, it validates the implementation of FLO and ensures that it can support any possible configuration that fits within the limitations of section 6.4. 
Later on, a list of predefined radio bearers should be defined.
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Annex A - Example of Predefined Radio Bearers

Table 1. Predefined Radio Bearers for the testing of FLO
	Radio Bearer
	Channel Mode
	Modulation
	TrCH
	TB Size
	CRC
	Rate Matching
	TFCI
	Interleaving

	AMR-NB 12.2
	FR
	GMSK
	1
	831
	6
	6
	3
	40ms diagonal

	
	
	
	2
	163
	0
	5
	
	

	AMR-NB 7.4
	FR
	GMSK
	1
	631
	6
	1
	2
	40ms diagonal

	
	
	
	2
	87
	0
	1
	
	

	AMR-NB 4.75
	FR
	GMSK
	1
	411
	6
	1
	1
	40ms diagonal

	
	
	
	2
	56
	0
	1
	
	

	AMR-WB 23.85
	FR
	8PSK
	1
	741
	6
	25
	3
	40ms diagonal

	
	
	
	2
	405
	0
	24
	
	

	AMR-WB 15.85
	FR
	8PSK
	1
	741
	6
	7
	3
	40ms diagonal

	
	
	
	2
	245
	0
	6
	
	

	AMR-WB 8.85
	HR
	8PSK
	1
	661
	6
	8
	3
	40ms diagonal

	
	
	
	2
	113
	0
	7
	
	

	Data 8 kbit/s
	FR
	GMSK
	1
	160
	12
	1
	5
	80ms diagonal

	Data 12 kbit/s
	FR
	GMSK
	1
	240
	12
	1
	4
	40ms diagonal

	Data 16 kbit/s
	FR
	GMSK
	1
	320
	12
	1
	3
	20ms rectangular

	Data 24 kbit/s
	FR
	8PSK
	1
	320
	12
	1
	3
	20ms rectangular

	Data 32 kbit/s
	FR
	8PSK
	1
	640
	18
	1
	5
	20ms rectangular

	Data 40 kbit/s
	FR
	8PSK
	1
	800
	18
	1
	5
	20ms rectangular

	Data 48 kbit/s
	FR
	8PSK
	1
	960
	18
	1
	5
	20ms rectangular

	SRB
	FR
	GMSK
	1
	184
	18
	1
	4
	40ms diagonal


1) two inband bits included
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