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Extension of Inter BSC NACC feature

1. introduction

NACC (Network Assisted Cell Change) for inter BSC cell change has been proposed for GERAN R5 standardization phase as an enhancement for GERAN R4 NACC feature. In [1], it has been described how different BSCs can communicate through the Gb interface to exchange system information. With this enhancement the cell re-selection outage time reduction is possible even when the target cell belongs to a different BSC area.

There are also other features that could benefit from inter BSC communication. Load balancing and provisioning of QoS would be enhanced if information could be shared between BSCs. This document proposes to use the new messages, that are introduced for inter BSC NACC, to carry cell load as well as QoS information in addition to PSI/SI data.

2. proposal

When a serving cell gets heavily loaded, BSC will need information regarding the load of the neighbouring cells to be able to order cell changes to the right cell for load balancing. Cell load information could be transmitted through the Gn/Gb interface by including it in an information element carried by the CELLDATA ACK message. It could be sent always or alternatively a flag could be included in the CELLDATA message which would indicate that load information is being requested by the source BSC.










Figure 1: Message flow for inter-BSC NACC [1]
Another issue to be considered is how to guarantee QoS, e.g. throughput when changing the cell. For example, in case of streaming the new cell should be chosen such way that it is possible to maintain approximately the same throughput. Otherwise the user will experience a drop in the service quality. 
It may happen, as in NACC feature, that the target cells belongs to a different BSC than the serving cell. In this case the BSS Packet Flow Context information, including Aggregated BSS QoS profile, could be sent from source to target BSC to allow continuation of the agreed service level. In the same way as the load and PSI/SI information the BSS Packet flow Context could be included in the messages proposed for inter BSC NACC. The information itself could be included in an information element carried by CELLDATA message and a flag indicating whether the request is admitted in the CELLDATA ACK message.

As an example, a possible contents of the new IEs to be included in CELLDATA and CELLDATA ACK messages are shown in Figure 2 and Figure 3 respectively. The exact contents of the new information elements are FFS.
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Figure 2: IE to be included in CELLDATA message.

As it is shown in Figure 2, two new IEs are proposed to be added to the CELLDATA message. The LOAD_INFORMATION_REQUEST is a flag to notify the target cell that the serving cell needs target cell load information. The Quality of service IE [2] includes all the requirements that must be satisfied for a certain connection in the target cell. 

…….

<Target Cell Load IE> ::=

  { 0 | 1 < STREAMING_LOAD : bit (x) > }

  { 0 | 1 < CONVERSATIONAL_LOAD : bit (x) > }

  { 0 | 1 < INTERACTIVE_THP_1_LOAD : bit (x) > }

  { 0 | 1 < INTERACTIVE_THP_2_LOAD : bit (x) > }

  { 0 | 1 < INTERACTIVE_THP_3_LOAD : bit (x) > }

  { 0 | 1 < BACKGROUND_LOAD : bit (x) > }

…….

< ADMISSION_GRANTED_IN_TARGET_CELL : bit(1) >

…….

Figure 3: IE to be included in CELLDATA ACK message.

As it is shown in Figure 3, two new IEs are proposed to be added to the CELLDATA ACK message. The Target Cell Load IE contains the target cell load information regarding to each traffic class present in the cell. The ADMISSION_GRANTED_IN_TARGET_CELL is a flag to notify the source BSC that the target cell has enough resources available and that they have been reserved for the MS that is to be ordered into the new cell.

3. Conclusions

This contribution has proposed extending the messages introduced for inter BSC NACC feature to contain cell load as well as QoS information in addition to PSI/SI data. This information would allow load balancing between cells under different BSC areas and at the same time it would provide the means to fulfill QoS requirements when the MS is moving in the network.
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