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1 Introduction

During the last GERAN meetings discussions regarding the scope of the CRRM solution took place, i.e. whether extensions should be made for the inter-system handover case only (A/Gb mode <-> Iu mode) or as well for the intra-system handover case (A/Gb mode <-> A/Gb mode). 

Besides the discussions during GERAN TSG #9 (see [1]), offline discussions addressed issues, which have to be considered before a decision on the scope of the CRRM solution for Rel-5 can be made. The intention of this contribution is to summarize these discussions and to provide a Siemens view of the discussions and a baseline for a decision on the scope of the Handover/Relocation based solution for CRRM.

2 Summary of offline discussions related to the introduction of CRRM for intra-system handover

In the following several issues as well as the comments covering the understanding of the authors are provided.

1. General principles for the introduction of the exchange of load information during Handover/Relocation

Following the decisions of RAN groups as well as decisions during the Adhoc meeting on CRRM for Rel-5, the introduction of the CRRM solution is optional in Rel-5.

-> The introduction is optional for the network, i.e. for the BSC as well as for the CN (MSC).

2. General applicability of the exchange of load information during Handover/Relocation

The load information available in the source BSC (or RNC) is not related to the actual performed Handover, but is received during the handover procedure, which was executed before. If this load information is used for the next Handover procedure for another MS, the stored load information of the target cell might be already obsolete. 

There are differences between UTRAN cells and GERAN cells related to the amount of resources within a certain cell. In case of GERAN the cells may provide only a small number of traffic channels with the consequence that the load situation within such a cell may change rapidly. As a consequence the handover attempt possibly fails since the load situation has changed. 

-> Differences between inter-system scenarios and the intra-GERAN case (A/Gb mode <-> A/Gb mode) have to be addressed (see also the points below).

3. Applicability of "CRRM-lite" for inter-system Handover

Usually a Handover procedure is triggered due to user’s mobility and due to resulting decrease of radio link quality reasons (to avoid call dropping). The information, which is available within the RAN node initiating the Handover/Relocation procedure is received in advance of the actual Handover/Relocation procedure and therefore might already be out of date. 

Therefore the source node should not necessarily rely on the stored information. However, there are already scenarios, where the Handover/Relocation decision is not only based on radio link quality, e.g. in case the Service Handover IE is set and the source RAN node follows the recommendation to initiate a inter-system Handover.

-> In case of intersystem handover, especially for a service based handover where the CN recommends the BSC (or RNC) to handover to the other RAT, it is beneficial to indicate load situations of possible target cells in order to know whether there are resources left and to ensure that the intersystem handover will be successful. This was already agreed by RAN groups (see [2]), the counterpart for the BSSAP specification [3] is missing.

4. Additional signalling load / execution of "unnecessary" Handover procedures

In case the BSC is aware of the load situation within its neighbouring cells, the BSC possibly tries to share the load between all cells. This might lead to additional triggered Handover procedures to reach the sharing of resources in all cells. As a result the signalling load will increase when the BSC tries to share the load between all possible cells.

In case of surrounding BSCs using the information of one common target cell with low load are using this information to trigger a load-based handover towards that common cell, this cell will be overloaded very soon. As a result possibly several handover attempts will fail although the handover attempt was not triggered due to low quality on the radio link which would then introduce a not wanted network behaviour.

-> Implementation specifics of the BSC should not be standardized. However, it has to be assured that no unnecessary Handover procedures are triggered and the circumstances, where the load information is included in the Handover decision have to be restricted. This will then assure that load based handover procedures are decoupled between several BSCs and the scenario of failed handover attempts is avoided.

Remaining issues: 

I. Restriction of load based Handover procedures to certain scenarios

Load based handovers already exist today in congestion situations but are performed in a ”blind” manner. In case a certain cell is congested the BSC tries to move MSs to another cells in order to reduce the traffic in this cell. The selection of a target cell is currently done by the BSC without having information about the load situation of that target cell. 

-> It seems to be beneficial to have load information of possible target cells available within a BSC in case of congestion. This load information might be used by the BSC to reduce the congestion in a cell, i.e. load information might serve as an additional input during the selection of handover targets. Handovers due to congestion situations are triggered when the load is ~80% or higher, where a high risk exists that this cell runs into congestion. 

Open issues: 

a) The load of cells will change due to handovers, due to new calls established within those cells and the termination of calls and handover to other cells. As a result the load situation changes very fast and together with situation of congestion handovers are executed with more frequency, which means that the load situation of a cell will probably change more rapidly in a congestion situation. And thus the load information, which has been made available, will become faster out of date compared to the normal load situation case. In this case the benefit to the “blind” handover case is questionable. 

b) Currently only within the definition of "Cell Load Based (inter-system) Handover" a restriction for initiating handovers due to load information can be found (see [4], [5]). Should this be covered by procedural text and/or within other specifications (e.g. 45.008) as well?

II. BSSAP Load Indication procedure

As outlined during discussions and within [1], there already exist means to exchange load information between BSCs within BSSAP (see [3]). The main advantage of that procedure is that the load information of possible handover target cells (neighbouring cells) is provided not as side product of an actual performed handover procedure (->independent of a handover procedure). The load information is available and could be used for every performed handover (see applicability 2.). 
Related to this procedure one issue remains still open:
a) Why was this procedure never implemented? This question relates to the general applicability of the exchange of load information between BSCs (A/Gb mode <-> A/Gb mode). 

3 Conclusion

· To have a common understanding within the GERAN group, the issues 1. to 4. of section 2 should be confirmed by TSG GERAN. The possibly required revisions of the available CRs against 48.008 (see [4], [5]) should take the above listed issues into account.

· Furthermore the open issue I.a) should be answered, before the introduction of the CRRM feature for the intra GERAN case (A/Gb mode <– > A/Gb mode) can be decided. 

· To have the counterpart of the already agreed solution for the inter-system case in TS 25.413, TSG GERAN should endorse the introduction of the exchange of load information during Handover procedures for the inter-system case to TS 48.008.
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