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Proposed revision of clause 9 of the FLO TR

Siemens would like to propose some changes to clause 9 (“Layer 3 for FLO”) of the Technical Report on the Flexible Layer One (version 1.0.0) [1], agreed during GERAN#13.

The following is a summary of the proposed changes:

· a new sub-clause (sub-clause 9.2) is added for A/Gb mode; the contents of this section will be included later, when the architecture for A/Gb mode is stable;

· it is envisaged that the parameters to configure the lower layers will be common to both Iu mode and A/Gb mode; therefore, the text describing them has been moved to a new sub-clause (sub-clause 9.3);

· the text in clause 9.3 is revised.

It is worth noting that mapping information to define how radio bearers (for Iu mode) or PFCs (for A/Gb mode) are mapped to transport channels needs also to be defined. As this is envisaged to be different for the two modes, it can be described either in sub-clauses 9.1 and 9.2 or in other sub-clauses to be created.

It is requested that the proposed changes be discussed during the GERAN2#13bis meeting and, if they are agreed upon, the FLO TR be revised accordingly.

Issues for further discussion

In Table 2, it is indicated that the modulation is a parameter of the basic physical channel. This is certainly true in case of diagonal interleaving. In case of rectangular interleaving, on the other hand, the modulation could change every TTI; in other words, it would be possible to define a different modulation for each transport format combination. Therefore, for rectangular interleaving, the modulation could be a dynamic parameter of the TFs, rather than a semi-static parameter of the physical channel (with the constraints that all the TFs multiplexed in a TFC need to have the same modulation). It is an issue for discussion whether this would be a desirable feature.

However, this seems to be an issue that is within the scope of WG1, and therefore it is proposed to postpone the discussion to GERAN#14.

References

[1] 3GPP TR 45.902 “Flexible Layer One (Release 6)”, version 1.0.0

*** NEXT MODIFIED SECTION ***

9
Layer 3 for FLO

9.1
In Iu mode
The RRC layer is responsible for the setup, reconfiguration and release of the TrCH(s). The RRC procedures affected by the introduction of FLO are RB control procedures and RRC Connection Mobility procedures. 

The following RRC messages are impacted by the introduction of FLO: RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE and CELL UPDATE CONFIRM. New procedures to reconfigure only the transport channels are considered to be introduced in GERAN Iu mode: Transport Channel Reconfiguration procedures. Additionally Radio Bearer Reconfiguration procedures could reconfigure either RB parameters or transport channels or physical parameters or all, if needed. If only TrCH(s) need to be reconfigured it is ffs whether Transport Channel Reconfiguration procedures could be introduced as a subset of the Reconfiguration procedures. Transport Channel Reconfiguration procedures cannot be used for modifying the physical parameters.

9.2
In A/Gb mode
[to be edited]

9.3
Transport and physical channel configuration




When setting up a new connection, Layer 3 needs to indicate to the lower layers the following parameters to configure the Physical Layer, the MAC Layer and the RLC Layer:

-
The Transport Channel Identity (TrCH Id) and transport format set for each transport channel;

-
The transport format combination set (TFCS) through CTFC (see sub-clause 9.4);

-
Semi-static parameters for the configuration of the basic physical subchannel (see Table 2): channel mode (FR or HR), modulation (GMSK and/or 8PSK), interleaving (20ms rectangular, 40ms diagonal or 80ms diagonal) and number of TrCHs.

To configure the transport format set, Layer 3 provides to the lower layers the following parameters for each transport channel:

-
The semi-static attributes (see Table 3): CRC size (0, 6, 12, or 18 bits) and the 
Rate Matching Attribute (1 to 256). Semi-static attributes are common to all transport formats for one transport channel;

-
For each transport format, the dynamic attributes (see Table 4): TB size (1 to 1362).

Each Layer 3 message which can set up or reconfigure TrCH(s) has to provide the mentioned information to the lower layers. When releasing a TrCH, only the TrCH Id needs to be signalled.

Table 2: Basic physical Channel parameters indicated by Layer 3
	Parameter
	Range/Value
	Comments

	Mode
	FR or HR
	Two channel modes

	Modulation
	GMSK and/or 8PSK
	Two modulation types

	Interleaving
	40ms or 80 ms diagonal
20ms rectangular
	


Table 3: Semi-static attributes indicated by Layer 3 for each TrCH

	Parameter
	Range/Value
	Comments

	CRC size
	0,6, 12 or 18
	Four CRC sizes

	Rate Matching Attribute
	1...256
	Same range as in UTRAN


Table 4: Dynamic attributes indicated by Layer 3 for each TF

	Parameter
	Range/Value
	Comments

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


The transport channels and the transport format combination set may be configured independently in the uplink and the downlink. Also, if the MS is configured to use multiple timeslots, the transport channels and the transport format combination set may be configured independently for each timeslot.
When configuring or reconfiguring the TFCS, Layer 3 can optionally include Transport Format Combination Subset information to restrict the transport format combinations within the TFCS that the MS is allowed to use. This information could be in the form of a “minimum allowed transport format combination index”, an “allowed transport format combination list”, a “non-allowed transport format combination list” or other to be defined.
When reconfiguring the transport channels or the TFCS, an incremental reconfiguration will be possible, i.e. it will be possible to signal only the parameters of the transport channels or the TFCs that are added, modified or deleted. Care needs to be taken that, after the reconfiguration, the configuration is still consistent. For example, when releasing a transport channel, all the TFCs that use that transport channel shall also be removed from the TFCS.

When releasing a connection, no specific FLO information needs to be signalled by Layer 3.
9.4 
Calculated Transport Format Combination

9.4.1
Definition

The CTFCs are used to signal the transport format combination set. Every possible transport format combination is uniquely identified by one CTFC, including transport format combinations, which are not members of the transport format combination set.

Two formulas are used to define the CTFC (see 3GPP TS 25.331). Let I be the number of transport channels that are included in the transport format combination. Each transport channel TrCHi, i = 1, 2,…, I, has Li transport formats, i.e. the transport format indicator TFIi can take Li values, 
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, where i = 1, 2, …, I, and L0 = 1
Let TFC(TFI1, TFI2, …, TFII) be the transport format combination for which TrCH1 has transport format TFI1, TrCH2 has transport format TFI2, etc. The corresponding CTFC(TFI1, TFI2, …, TFII) is then computed as:
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After computing the CTFC value for all allowed transport format combinations (a CTFC is defined for all transport format combinations, but it is only necessary to compute the CTFC for the allowed transport format combinations), the CTFCs are signalled in order. The TFCIs are then assigned in the same order, i.e. the first TFC signalled by its CTFC will correspond to TFCI = 0, the next corresponds to TFCI = 1, etc.

9.4.2
Example

In this section, CTFC is elaborated by an example: circuit switched 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 4 below depicts the proposed TFCS for this AMR example.
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Figure 3: TFCS Example.

Six TFCs are configured. The active codec set contains 4 AMR modes (12.2 kbit/s, 7.95 kbit/s, 5.90 kbit/s and 4.75 kbit/s) requiring 4 different TFCs. Additionally one TFC is needed for SID_UPDATE and SID_FIRST where 41 bits are sent on TrCH A only, and another one for FDCCH where 184 bits are sent on TrCH C only. For each transport channel, the number of transport format(s) required is therefore:

-
5 transport formats for TrCH A (0, 83, 77, 57, 41); L1 = 5  

-
5 transport formats for TrCH B (0, 163, 84, 63, 56); L2 = 5

-
2 transport formats for TrCH C (0, 184); L3 = 2

The Pi values can then be calculated for each transport format:

-
 P1 = L0 = 1;

-
P2 = L0 ( L1  = 1 ( 5 = 5; 

-
P3 = L0 ( L1 ( L2  = 1 ( 5 ( 5 = 25.

And for the CTFCs the values are:

-
 CTFC(1, 1, 0) = (1(1) + (1(5) + (0(25) = 6;


-- TFC1 for AMR 12.2 kbit/s

-
 CTFC(2, 2, 0) = (2(1) + (2(5) + (0(25) = 12;

-- TFC2 for AMR 7.95 kbit/s

-
 CTFC(3, 3, 0) = (3(1) + (3(5) + (0(25) = 18;

-- TFC3 for AMR 5.90 kbit/s

-
 CTFC(4, 4, 0) = (4(1) + (4(5) + (0(25) = 24; 

-- TFC4 for AMR 4.75 kbit/s

-
 CTFC(5, 0, 0) = (5(1) + (0(5) + (0(25) = 5; 


-- TFC5 for SID_UPDATE and SID_FIRST

-
 CTFC(0, 0, 1) = (0(1) + (0(5) + (1(25) = 25. 

-- TFC6 for FDCCH
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