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Introduction

A mechanism has been defined in Rel-7 that allows several FACHs (handled by the same Node B) to share the same transport bearer at the Iub interface (see [1] and [2]).

This document discusses some aspects of this mechanism, linked to the signalling protocol, the flexibility of the FACHs configurations and the FACH power control. It proposes changes to the mechanism.
Discussion

FACH power control 

Using NBAP signalling, the RNC can (re)configure a specific Primary CPICH power in each cell and (re)configure a specific Max FACH power (relative to the Primary CPICH power) for each FACH.

In addition, at the Frame Protocol layer, the RNC can indicate, in each FACH DATA FRAME, an offset (mandatory Transmit Power Level field), relative to the Max FACH power, to be applied to a specific TTI. According to [1], this offset that existed per FACH has become the same for all the FACHs sharing a common transport bearer: “In case a transport bearer is used by several FACH channels, the CFN and Transmit power level are valid for all these FACH channels”.

This constitutes a new restriction to what existed before. 

Before the change introduced in [2], the use of the mandatory FP Transmit Power Level field allowed the CRNC to adapt the FACH Tx power to the neighbouring cells environment. Combined with the use of the mandatory FP CFN field, the power adaptation could be done in some synchronized way among cells. With the change introduced in [2], this is no more possible.

For example, it was possible to adjust the power of a FACH supporting MTCH, e.g. based on the neighbouring cells configuration. The duration of an MBMS session may be such that the neighbouring cells configuration can change during its lifetime, and thus a power adjustment could be done for the FACH. The power adjustment is then FACH specific.

In order to remove the limitation introduced in [2], it is proposed to add new IEs to the FACH DATA FRAME, which allow a power adjustment per FACH, whatever it shares a common transport bearer or not:

A FACH offset relative to the Max FACH Power per FACH is introduced A Bitmap is also added as a new IE in the FACH DATA FRAME. It indicates which of the FACHs need power adjustment. The Bitmap is based on new information reported by the Node B during the NBAP Common Transport Channel Setup procedure. The proposal limits the number of FACHs per transport bearer to 16, due to the fact that the fields added to the FP FACH DATA FRAME should pre-empt the 0-32 bytes Spare Extension.
Binding Id & Transport Layer Address in CTrCH setup response

According to [1], “After successfully configuring the requested common transport channels and the common physical channels, the Node B shall … respond with the COMMON TRANSPORT CHANNEL SETUP RESPONSE message with the Common Transport Channel ID IE, the Binding ID IE and the Transport Layer Address IE for the configured common transport channels”.

If the Node B can use an existing transport bearer to carry the user plane data of a new FACH, it is proposed to allow the Node B not to include the Binding ID and Transport Layer Address IEs in the COMMON TRANSPORT CHANNEL SETUP RESPONSE message. These IEs are optional in the Common Transport Channel Information Response IE.
As an alternative, it may be specified that the Node B shall set the values of these IEs to the values corresponding to the transport bearer applicable to the cell and common transport channel reported in the Broadcast Common Transport Bearer Indication IE. 
The CRNC functional behaviour is left unspecified in NBAP, but one can assume that the CRNC will ignore the Binding ID and Transport Layer Address IEs reported in the COMMON TRANSPORT CHANNEL SETUP RESPONSE message. In this case, the first proposal, where the IEs are not sent, is preferred as there is no requirement for sending optional IEs that will be ignored by the receiver.
Several transport bearers per Broadcast Reference

According to [1], 

· “If the COMMON TRANSPORT CHANNEL SETUP REQUEST message contains the Broadcast Reference IE, and an established common transport channel with the same Broadcast Reference, the same ToAWS and the same ToAWE exists in the Node B … the Node B may include the Broadcast Common Transport Bearer Indication IE … in the COMMON TRANSPORT CHANNEL SETUP RESPONSE message.”

· “If the COMMON TRANSPORT CHANNEL SETUP REQUEST message contains the Broadcast Reference IE and the common transport channels with the same Broadcast Reference, the same ToAWS and the same ToAWE does not exist in the Node B, the Node B may store the value of Broadcast Reference IE”.  

A third case is proposed:

· “If the COMMON TRANSPORT CHANNEL SETUP REQUEST message contains the Broadcast Reference IE, and an established common transport channel with the same Broadcast Reference, the same ToAWS and the same ToAWE exists in the Node B … the Node B may not include the Broadcast Common Transport Bearer Indication IE … in the COMMON TRANSPORT CHANNEL SETUP RESPONSE message, but may store the value of Broadcast Reference IE.”

This third case would allow a Node B that handles several cells, e.g. C-1, C-2, C-3, C-4 and C-5, to use one transport bearer per subset of cells, e.g. one transport bearer for C-1 and C-2, and another transport bearer for C3, C-4 and C-5 for the same broadcast reference.
Without this third case, the Node B can only use one “shared” transport bearer for one subset of cells, each other cell having its dedicated transport bearer for the given broadcast reference.

Both second and third cases may be merged in a single case if the criterion “the common transport channels with the same Broadcast Reference, the same ToAWS and the same ToAWE does not exist in the Node B” is removed from the second case.
Abnormal configuration

The proposal in [1] allows the CRNC to configure several FACHs in the same cell with the same Broadcast Reference. If the Node B receives such configuration, it may decide to use the same transport bearer for two FACHs in the same cell, provided that all the criteria defined in [1] are fulfilled, at least when the FACHs are not mapped to the same S-CCPCH. 
If two FACHs are mapped to the same S-CCPCH and both configured by means of a single CTrCH setup procedure, it is not possible to use the same transport bearer because none of both FACHs can be considered as existing when the other is setup. 

If there is a common understanding that there is no need to broadcast the same data on several FACHs in a same cell, it is proposed to specify in NBAP that FACHs sharing a transport bearer shall belong to different cells and add an abnormal case that allow the Node B to reject a FACH configured with a Broadcast Reference associated with another FACH existing in the same cell.
Conclusion

This contribution discussed some aspects of the new mechanism that allows several FACHs to share a common transport bearer and proposes some changes impacting TSs 25.430, 25.433 and 25.435. Details of the proposals may be found in [3], [4] and [5].
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