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The way forward to discuss inbound mobility from GERAN to CSG
1 Background
Inbound mobility to CSG cells in IDLE mode is planned to be finished in Rel-8. In the recent RAN2 meeting a CR [1] was approved to clearly reflect that a UE is also required to interwork with E-UTRAN CSGs (HeNB) in case of being camped on a RAT other than E-UTRAN a clear requirement shall be given in 3GPP specifications.
The following sentence is included in TS 36.300:

“Inter-RAT inbound mobility to E-UTRAN CSG cells is also supported by a UE autonomous search when the UE is camped on a RAT other than E-UTRAN. The UE requirements are defined in the specifications of the concerned RAT.”
Another CR [2] was also approved by the same reason to include inter-RAT inbound mobility to UTRAN CSG cells into TS 25.367 as the following:

“Inter-RAT inbound mobility to a CSG cell is supported when the UE is camped on a RAT other than UTRA. The UE requirements are defined in the specifications of the concerned RAT. “
It is therefore clear that inbound mobility from GERAN to CSG needs to be specified in Rel-8. However there has been very little discussion in previous GERAN meetings addressing this topic and it is not clear on what aspects and in what granularity these aspects need to be specified in GERAN. This paper is to give discussion and suggestion on the way forward to introduce inbound mobility to CSG in GERAN.
2 Current progress in other groups
RAN2 is the main lead group on specifying the inbound mobility to CSG cells and so far the technical details are still under discussion. It is expected that the work for 3G HNB and HeNB will be finished in March 2009 [3]. The agreement reached for the time being is that autonomous search is used for CSG cells and it is MS to decide when/where to trigger this search. In addition the “best cell principle” is used for cell ranking and reselection.
The solution now RAN group is working on mainly addresses intra-system cases, i.e. intra/inter-frequency inbound mobility from UTRAN macro cells to HNB cells, and intra/inter-frequency inbound mobility from E-UTRAN macro cells to HeNB cells. For the time being there is no solution in RAN group on how to perform inbound mobility in inter-RAT cases, e.g. from UTRAN macro cells to HeNB cells or from E-UTRAN macro cells to HNB cells.
3 Discussion
The main issues necessary to discuss in GERAN are related to autonomous search for CSG cells. It has been already agreed in RAN2 that mobiles shall do autonomous search for CSG cells based on fingerprint information. No matter what detailed solution is introduced this general principle should be followed up in GERAN. So it is necessary to make a clear statement in TS 45.008 on autonomous search.
Furthermore the detailed measurements rule and cell reselection criteria are still under discussion in RAN2. Even if GERAN simply translates the solution for intra-system case from RAN2 GERAN should wait until RAN2 can reach agreement (which. can not be expected earlier than March 2009). Especially for the configuration of parameters and search/ranking mechanism for CSG cells it would be a risk of ping pong if GERAN makes its own decision different than RAN2, which means GERAN’s progress is in some certain depending on RAN2’s progress. Therefore it is hard to tell when eventually the work will be completed in GERAN.

Another key problem is that so far there is no specific solution in RAN2 on inter-RAT measurements and cell reselection algorithm to CSG cells. On the one hand if the IDLE mode mobility needs to be completed in Rel-8 these two important issues should be specified in GERAN TS as much as possible to guarantee mobiles can correctly camp on CSG cells with lower power consumption; while on the other hand if we in GERAN specify an inter-RAT technical solution in Rel-8 and later other groups specify an inter-RAT technical solution in Rel-9 different than GERAN’s solution, inconsistence among different groups would lead to compatibility problems.
Furthermore currently there is no concern in RAN2 on the situation where both HNB and HeNB exist. While when GERAN considers IDLE mobility to CSG cells both HNB and HeNB are included, which is a rather different case than that only HNB or HeNB exists. This is probably resulted from two aspects: one is that solutions for HNB and HeNB are different in RAN2, another one is that HNB and HeNB may provide different services, e.g. HeNB is a PS-only cell and may not provide VoIP services, in this case whether cells of HNB and HeNB can share the same priority needs to be further studied.
4 Suggestion
Based on the above discussion it is concluded that we should first specify what aspects need and can be addressed in GERAN in Rel-8 before bringing more contributions for discussion. Proposals from co-signed companies are described below:
Proposal 1: To generate a CR for 45.008 as shown below, stating that the autonomous search for CSG cells is supported by mobiles camping in GERAN cells and reflecting the agreement reached so far in RAN2.
Mobility to CSG cells in IDLE mode
Inter-RAT inbound mobility to CSG cells is supported by a MS autonomous search when it is camped on a GERAN cell. The mobility in IDLE mode in the presence of “allowed”CSG cells is based on cell ranking and reselection using the “best cell principle”.
All CSG cells have the same implicit highest priority that is higher than any other network configured priority values for macro cells.
Note 1: the general principle should be guaranteed to align with RAN2’s latest progress. 
Note 2: the criteria of cell reselection to CSG cells is FFS.
Proposal 2: To specify the scope that GERAN needs to study in Rel-8.
It is better to specify which aspects need to be studied as well as in what extent to be specified in Rel-8 and therefore companies can focus on key issues to speed up the progress in GERAN.

The study scope can be divided into three parts:

· Common issues necessary to support autonomous search for CSG cells
When and where to trigger the autonomous search is an implementation-specific issue for mobiles, e.g. fingerprint information, which will not be specified in the specification. However the general principle on the differences of delivery and configuration of necessary parameters, measuring CSG cells with macro cells, the cell ranking and reselection criteria is necessary to be studied and specified, or the assumption of precedence to CSG cells can not be achieved by unexpected mobiles behaviors, resulting in possible problems of interference or ping pong occur in different RATs.
It is therefore suggested to focus on the parameter configuration/delivery, measurements rule and cell reselection criteria for GERAN->CSG mobility and leave implementation-specific issues (e.g. how to achieve fingerprint) with lower priority. The rule specified in GERAN should be allowed to have some specific improvements if these improvements are not contradictive with RAN2’s agreed principles.
· GERAN specific issues
There are some scenarios specific in GERAN, e.g. cell reselection in Packet Transfer mode is a special case. Whether to treat it as cell reselection in IDLE mode needs to be further studied. Since time is not so sufficient for Rel-8 it is suggested to postpone all the study where the MS is in dedicated/Packet Transfer/DTM mode to Rel-9.
Another issue is already mentioned above about the co-existence of HNB and HeNB. If only IDLE mode mobility is studied in Rel-8 the problem based on different kinds of services provided by HNB and HeNB is not so emergent to be solved, but should be discussed sometime, e.g. in Rel-9.
· Further improvements

Autonomous search for all available frequencies will definitely increase the power consumption for mobiles. Therefore how to make improvements to optimize the autonomous search and reduce power consumption is always needed. Improvements with significant benefits and consistence with other group’s agreements should be encouraged not only within Rel-8 but also for Rel-9.
5 Summary
Upon the above discussion co-signed companies suggest to limit the study scope in Rel-8 for inbound mobility to CSG cells as following:
Parameter configuration and delivery, Measurements rule and cell reselection criteria have the highest priority to be finished;

Additional improvements are allowed in Rel-8 and could be extended in Rel-9;
Leaving all the study related to dedicated/Packet Transfer mode/DTM mode to Rel-9;

Leaving implementation-specific issues with lowest priority but can optionally be extended in Rel-9.
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