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Channel naming for the Flexible Layer One

1 Introduction

In the GERAN, the physical layer offers logical channels to the MAC layer. One of the characteristics of the way that logical channels are currently defined is that there is a well defined correspondence between logical channel and channel coding at the physical layer.

In the UTRAN, on the other hand, there is a different scheme: the physical layer offers transport channels to the MAC layer, which in turn provides data transfer services on logical channels, as shown in Figure 1 [4]:
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Figure 1
With the introduction of the Flexible Layer One [1] in the GERAN (which allows the parameters of Layer 2 and of the physical layer to be configured by the higher layers), the GERAN will follow a similar scheme; for example, the concept of ‘transport channel’ will be included in the GERAN too. How this framework can be introduced in the GERAN needs further discussion. This contribution analyses the issue of the definition of new channels due to the introduction of FLO and how they should be named.

2 UTRAN channels

As mentioned in the introduction, in the UTRAN there is a distinction between logical channels and transport channels.

Logical channels are defined by what type of information is transferred. They can be classified into two groups:

· Control Channels (for the transfer of control plane information);

· Traffic Channels (for the transfer of user plane information).

For the UTRAN, the following logical channels are defined [5]:

	Control channels
	Broadcast Control Channel (BCCH)

Paging Control Channel (PCCH)

Dedicated Control Channel (DCCH)

Common Control Channel (CCCH)

Shared Channel Control Channel (SHCCH)

	Traffic channels
	Dedicated Traffic Channel (DTCH)

Common Traffic Channel (CTCH)


Table 1 - Logical channels in the UTRAN

Transport channels are described by how and with what characteristics data are transferred over the radio interface. A general classification of transport channels is into two groups:

· common transport channels (where there is a need for inband identification of the UEs when particular UEs are addressed);

· dedicated transport channels (where the UEs are identified by the physical channel).

For the UTRAN, the following transport channels are defined [5]:

	Common transport channels

	Random Access Channel(s) (RACH)

Forward Access Channel(s) (FACH)

Downlink Shared Channel(s) (DSCH)

Common Packet Channel(s) (CPCH) [for UL FDD operation only]

Uplink Shared Channel(s) (USCH) [for TDD operation only]

Broadcast Channel (BCH)

Paging Channel (PCH)

	Dedicated transport channel
	Dedicated Channel (DCH)


Table 2 - Transport channels in the UTRAN

Further details, including the allowed mapping of logical channels on transport channels, can be found in [4] and [5].

3 Proposal for GERAN channels

During GERAN#11, a discussion took place as to what types of channels the Flexible Layer One would be used on. At the end of the discussion, it was decided that FLO would be used only on dedicated channels, as no clear justification for the use of FLO on shared channels was seen.

3.1 Logical channels

As mentioned in the introduction, the existing logical channels have a channel coding associated with them. Therefore, Siemens propose the definition of a new logical channel, similar to the DTCH in UTRAN, as the channel for which the Flexible Layer One will be used. This channel could be called FTCH (Flexible Traffic Channel), and would be used for services on the Iu-cs interface, on the Iu-ps interface and on the enhanced Gb interface
. On the FTCH, the RLC can operate in transparent mode, acknowledged mode or unacknowledged mode, depending on the type of service. The RLC mode of operation will be configured by the higher layers at call set-up depending on the QoS requirements.

One of the advantages of introducing a new logical channel could be that the definition of the FTCH may be useful in assignment procedures. For example, it would be possible to add a codepoint for the FTCH in the channel assignment messages, to be used to signal to the MS that the call will use the Flexible Layer One. In that case, instead of simply the “Channel Mode” IE (as in the case in which the assigned channel is a TCH), the message will contain the whole configuration for the L1 and L2.

In addition to the FTCH, another logical channel would be defined, the Flexible FACCH (FFACCH)
, to be used for dedicated signalling (the need for this channel is shown, for example, in [2]). The reason for defining a different channel from the FACCH is that it may be possible to define different transport formats for the transport channel that this channel is mapped to, so that one could choose a different transport format depending on the amount of information to be transmitted. For example, if there are signalling messages shorter than 184 bits to be sent, then with FLO it may be possible to multiplex the signalling traffic from the FFACCH with the data traffic, without the need to steal a whole frame (alternatively, a signalling message may still steal a whole frame, but it could benefit from a higher level of protection). One example could be to use the FFACCH to send acknowledgements when RLC acknowledged mode is used. In that case, this logical channel could be mapped to a transport channel that has two transport formats: one to send L3 signalling messages, the other to send acknowledgements (assuming that the size of the two messages is different).

3.2 Transport channels

With the introduction of transport channels in the GERAN, new names need to be found for them; for example, a name is needed for the transport channel on which the FTCH would be mapped. One solution could be to reuse the UTRAN terminology and call this channel DCH (Dedicated Channel). This would be a dedicated transport channel. If FLO will be used only on dedicated channels, no common or shared transport channels will be defined in the GERAN
. The DCH would therefore be the only transport channel defined in the GERAN.

Figure 2 shows the possible mapping of logical channels onto transport channels in GERAN:
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Figure 2 – Proposed mapping between logical channels and transport channels for GERAN

Note that the figure only shows that a logical channel of type FTCH or FFACCH can be mapped to a transport channel of type DCH. In practice, it may be possible – for example – to multiplex more than one channel of type FTCH onto the same transport channel (of type DCH).

If at a later stage it is decided to use the Flexible Layer One also for shared channels, then a new transport channel would need to be defined, which could be called – for example – ShCH (Shared Channel). This transport channel would then be mapped on a shared basic physical subchannel. The choice of what type of transport channel is used (i.e. whether dedicated or common) has an implication on the definition of the MAC header: if a common channel is used, the MAC header will need to contain a field that identifies the mobile that each transport block belongs to [3].

3.3 Physical channels

The DCH is mapped on a dedicated basic physical (sub)channel
: 
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Figure 3 - Mapping between transport channels and physical channels for GERAN

In particular, it is mapped on all the frames of a DBPSCH
, excluding those frames that are allocated to the SACCH, which is used for dedicated signalling. This arrangement contains as particular cases both the case of the TCH and that of the PDTCH+SACCH: if diagonal interleaving over 8 frames is used, it has the same format as the TCH/F, whereas if block interleaving is used, then it has the same format as the PDTCH+SACCH. However, with the Flexible Layer One, it is possible to have all the arrangements typical of the existing traffic channels plus many more, by configuring the following characteristics of the physical layer:

· Modulation type (GMSK or 8-PSK)

· Channel rate (full-rate or half-rate; for half-rate, subchannel number as well)

· Interleaving (block or diagonal)

· Interleaving depth (only for diagonal interleaving)

It is worth noting that the channel rate, the type of interleaving and the interleaving depth should be the same for all the Transport Format Combinations that are defined for a DBPSCH, and therefore can be considered characteristics of the physical channel. On the other hand, the modulation type:

· for diagonal interleaving, should be the same for all the TFCs

· for block interleaving, could vary from TFC to TFC

4 Summary and Conclusions

Currently, in the GERAN, there is a well defined correspondence between logical channel and channel coding at the physical layer. With the introduction of the Flexible Layer One, this will no longer be the case, and the parameters of Layer 2 and of the physical layer will be configured by the higher layers. Therefore the existing logical channels are not suitable to be used with FLO.

In this contribution we have presented a proposal for the naming of the logical and transport channels to be used in conjunction with the Flexible Layer One in the GERAN. If this proposal is accepted, a section with the naming for the new channels will be added in the TR for FLO [1].
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� The list is valid for Release 99 and Release 4; in Release 5, a new transport channel has been added, the High Speed Downlink Shared Channel (HS-DSCH), which is used for HSDPA.


� If FLO is used only on dedicated channels, then it cannot be used for services on the (standard) Gb interface, for which only shared channels are used. Also, at present, the need to use FLO for services over the A interface has not been justified.


� An alternative name for this channel could be FLACCH (FLexible Associated Control Channel).


� In particular, even with FLO, the existing broadcast and common control channels will be used, so there is no need to introduce common signalling channels.


� Note that this figure only shows the mapping between transport channel types and physical channel types. In practice – for example – several transport channels of type DCH could be multiplexed onto the same DBPSCH.


� Depending on whether the transmission is full-rate or half-rate, this could be a DBPSCH/F or DBPSCH/H.


� Alternatively, the modulation could be allowed to vary from TFC to TFC, provided that mixing bits from TFCs with different modulations in the same radio block is avoided.
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