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Architecture principles for FLO

1 Introduction

At present, in the FLO TR, there are some aspects that are not yet defined. For example, it is not specified what is the relationship between RLC entities and logical channels, between logical channels and TBFs, between logical channels and transport channels, etc. The purpose of this contribution is to initiate the discussion on these aspects, with the goal of defining the general principles of the FLO architecture in the GERAN, which – where possible – should be common to both A/Gb mode and Iu mode.

2 Principles in the UTRAN

The Flexible Layer One is a concept that has been derived from the UTRAN. Therefore, it is useful to study how things work in the UTRAN in order to see if some of the principles can be reused for the GERAN.

In the UTRAN, the following principles apply:

· In case of EEP, one Radio Access Bearer (RAB) is mapped to one Radio Bearer (RB).

· Subclause 5.3.2.1 of TS 25.301 [2] states that “For AM RLC, there is only one RLC entity per Radio Bearer. For UM and TM RLC, there is one or two (one for each direction) RLC entities per Radio Bearer.”

· Subclause 5.1 of TS 25.301 [2] states that “The SAPs between RLC and the MAC sublayer provide the logical channels (cf. subclause 5.3.1.1.1)”

· Subclause 4.2.1 of TS 25.322 [4] states that “Each RLC UM, and TM entity uses one logical channel to send or receive data PDUs. An AM RLC entity can be configured to use one or two logical channels to send or receive data and control PDUs.” In TS 25.331 [5], the parameter maxLoCHperRLC (maximum number of logical channels per RLC entity) is set to 2.

· One logical channel is mapped to one transport channel. However, several logical channels can be multiplexed onto the same transport channel. In the MAC header, the (optional) C/T field is used to identify which logical channel instance a transport block belongs to.

· In TS 25.331 [5], the IE “RB mapping info” contains, for each logical channel, the parameter “MAC logical channel priority”, which is defined as follows: “This is priority between a user's different RBs (or logical channels)”. This parameter can take the values in the range 1 to 8. Subclause 11.4 of TS 25.321 [3] states that “RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.”

3 Principles for FLO

The principles defined for the UTRAN could be used as a guide to define the principles for FLO. However, some modifications are necessary because of the differences that exist between GERAN and UTRAN. For example, it needs to be defined how the concept of TBF (which does not exist in the UTRAN) fits into the general FLO principles. Also, in the GERAN different physical channels correspond to different timeslots, and the split of a flow between different physical channels is done at the MAC layer; on the other hand, in the UTRAN the split between different physical channels (i.e. codes and – for TDD – timeslots) is done at the physical layer.

One of the main issues is that, in TR 45.902, the concept of “logical channel” for the Flexible Layer One is used. However, at the moment, it is not clear what a logical channel is and how they are defined. With regards to the existence and meaning of logical channels for FLO, two alternatives exist.

1) The first alternative is to define logical channels for FLO
. In this case, the following principles
 could apply:

· One RLC entity is associated with each logical channel.

· Over one logical channel, a TBF is transported. There is a one-to-one mapping between logical channel and TBF so, for example, no logical channel identifiers are needed (the TFI for A/Gb mode or the TFI or RB Id for Iu mode
 can be used).

· A logical channel is mapped to up to one transport channel per timeslot (depending on which timeslots, among the ones allocated to the MS, the TBF is to be transmitted on)
.

· However, for each timeslot, several logical channels can be multiplexed on the same transport channel. The receiver is able to discriminate which TBF a transport block received on a particular transport channel belongs to by means of the TFI (so no additional MAC identifiers are needed as in the UTRAN).

· In order to define priorities between logical channels (i.e. TBFs), the parameter “Radio Priority” is used. This parameter can take the values 1 (Highest priority) to 4 (Lower priority). In the framework of Multiple TBFs, a value of the parameter is associated with each TBF. The logical channel priority will be used by the scheduling algorithms both in the uplink (see subclause 8.5 of TR 45.902) and in the downlink to decide what data to transmit during each TTI.

These principles are illustrated with an example in Figure 1, where it is assumed that two timeslots are allocated to the MS.
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Figure 1 – FLO Architecture example (using the concept of logical channels)

In the example, the TBF corresponding to TFI = 5 is mapped to TrCH#3 on TS#n and to TrCH#2 on TS#m. The two transport channel will need to be configured with the same Transport Format Set.

2) The second alternative is not to use the concept of logical channel in the FLO architecture for GERAN. In this case, the following principles would apply:

· One RLC entity is associated with each TBF.

· A TBF is mapped to up to one transport channel per timeslot (depending on which timeslots, among the ones allocated to the MS, the TBF is to be transmitted on).

· However, for each timeslot, several TBFs can be multiplexed on the same transport channel. The receiver is able to discriminate which TBF a transport block received on a particular transport channel belongs to by means of the TFI (so no additional MAC identifiers are needed as in the UTRAN).

· In order to define priorities between TBFs, the parameter “Radio Priority” is used. This parameter can take the values 1 (Highest priority) to 4 (Lower priority).

4 Conclusions

In this contribution, Siemens has presented some open issues that need to be clarified in the FLO architecture of GERAN A/Gb mode and Iu mode. It is proposed to discuss these issues and capture the outcome in the TR 45.902 [1].
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� Logical channels already exist in the GERAN, and they are defined in a different way, so it may be possible to create confusion between the two concepts. It may be sensible to create a different name (e.g. “FLO logical channels”), so as to avoid confusion with the existing channels.


� It is worth noting that, in the present document, the support of UEP (Unequal Error Protection) is not considered. This is because currently UEP over the PS domain is not possible, and it is envisaged that FLO will be used mainly for services over the PS domain. However, one of the major benefits of FLO is that it enables the support of UEP, so at some point it will need to be discussed how the principles outlined in the document should be modified in the case of UEP.


� Subclause 6.1.4 of TS 43.051 states: “For each RB on a DBPSCH, the TFI equals the RB Id”.


� Some RLC/MAC control messages originate at the MAC layer. Such messages are not transported on a logical channel, but are sent to the transport channel that is used for signalling. This is not shown in � REF _Ref49170039 \h ��Figure 1�.
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