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Overhead at Call Setup with FLO

1. Introduction

One concern related to FLO is the overhead it introduces at call set-up and reconfiguration. This contribution (an update from an earlier one) analyzes the overhead and gives an example where FLO is configured to support a typical AMR call.

2. FLO Configuration

In order to configure FLO, the transport formats for each transport channel, the transport format combination set (TFCS) and some parameters about the basic physical subchannel need to be signalled. Note that the number of bits given in this section does not include extra bits required for CSN1 coding.

2.1 Basic Physical Channel

Some parameters need to be signalled to configure the basic physical channel on which FLO works. Additionally the number of transport channels needs to be indicated. Table 1 gives the semi-static parameters of the basic physical channel. In total only 7 bits are required to configure the basic physical channel.

Table 1: Semi-static parameters of the basic physical channel
	Parameter
	Range / Value
	Comments
	Bits Needed

	Mode
	FR or HR
	Two channel modes
	1

	Modulation
	GMSK and/or 8PSK
	Two modulation types
	1

	Interleaving
	40, 80ms Diagonal
20ms Rectangular
	Other cases are not 
foreseen as useful
	2

	TrCHs
	1…8
	A limit of 8 is set
	3

	Total
	7


2.2 Transport Format

For each transport channel, the transport formats need to be signalled through semi-static parameters (fixed among transport formats of the same transport channel) and dynamic parameters (can vary between transport formats of one transport channel). Semi-static parameters can only be changed through RRC signalling while dynamic parameters can change every TTI. 

Recent working assumptions on the FLO architecture reduce the flexibility considerably when compared to UTRAN [1], whilst still maintaining the benefits provided by FLO. Consequently, fewer bits are needed for configuring the transport formats than previous assessments [3]. For example, since the TTI is fixed to 20ms and the coding to 1/3 non-recursive non-systematic convolutional code, there is no need for upper layers to select and signal these fixed values when setting-up FLO. Table 2 and Table 3 list the semi-static and dynamic parameters of the transport formats respectively. The number of bits required to configure one transport channel is then given by: 

number of bits 
= 10 + number of different TB sizes ( 11

Table 2: Semi-static parameters of the Transport Formats
	Parameter
	Range / Value
	Comments
	Bits Needed

	CRC Size
	0, 6, 12 or 18 bits
	4 CRC sizes
	2

	Coding
	convolutional code
	Same as in EGPRS
	0

	Rate
	1/3
	Fixed Rate
	0

	RMA
	1…256
	Same as in UTRAN
	8

	TTI
	20 ms
	20ms always
	0

	Total
	10


Table 3: Dynamic attribute of the Transport Formats
	Parameter
	Range / Value
	Comments
	Bits Needed

	TB size
	1…1362
	Maximum obtained with 
8PSK FR channel 
	11

	Total
	11


2.3 Transport Format Combination Set

In UTRAN, the TFCS is defined by RRC using an algorithm that computes what is known as the calculated transport format combinations (CTFC) [4]. The CTFC for GERAN is discussed in [7]:


number of bits = number of TFCs ( (12 or 16)

3. AMR Example

In this section the overhead introduced by FLO at call setup is further elaborated by an example: AMR over FLO. For the support of AMR, three transport channels need to be configured:

· TrCH A for class A bits and inband bits

· TrCH B for class B bits

· TrCH C for signalling

Figure 1 below depicts the proposed TFCS for this AMR example.
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Figure 1: TFCS Example for AMR 
(number represents the transport block sizes)

Six TFCs are configured. The ACS contains 4 AMR modes (recommended configuration M in [6]) requiring 4 different TFCs. Additionally one TFC is needed for SID_UPDATE where bits are only sent on TrCH A, and another one for FACCH where bits are only sent on TrCH C. For each transport channel, the number of transport format(s) required is therefore:

· 5 TFs for TrCH A (0, 83, 77, 57, 41)

· 5 TFs for TrCH B (0, 163, 84, 63, 56)

· 2 TF for TrCH C (0, 184)

Using the formulas given in section 2, Table 4 and Table 5 give the calculation of the total number of bits required to configure FLO depending on the CTFC size. In total only 243 or 265 bits are required. Two control blocks (FACCH or SDCCH) are therefore enough to setup FLO for one basic AMR call.

Table 4: Bits required for AMR setup with 12 bits CTFC
	Element
	Number of bits

	TrCH A
	10 + 5 ( 11 =
	65

	TrCH B
	10 + 5 ( 11 =
	65

	TrCH C
	10 + 2 ( 11 =
	32

	CTFC
	6 ( 12 = 
	72

	DBPSCH
	
	7

	Total =
	241


Table 5: Bits required for AMR setup with 16 bits CTFC
	Element
	Number of bits

	TrCH A
	10 + 5 ( 11 =
	65

	TrCH B
	10 + 5 ( 11 =
	65

	TrCH C
	10 + 2 ( 11 =
	32

	CTFC
	6 ( 16 = 
	96

	DBPSCH
	
	7

	Total =
	265


4. Conclusion

One concern related to FLO is the overhead it introduces at call setup and reconfiguration. This contribution has analyzed the overhead and showed that for one basic AMR call, only 2 control blocks (FACCH or SDCCH) are required for FLO setup.
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