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Discussion on CSG parameters reporting
1 Introduction
Conditionally reporting CSG ID and PLMN ID was discussed in several meetings. For CSG ID reporting, t was discussed in [1, 2] in GERAN #45 meeting. However, no agreement was reached. For PLMN ID reporting, it seems that an agreement was reached to optionally report PLMN ID. Moreover, what parameters should be used in PCCF is not decided either. This paper gives a further investigation about these issues and proposals are included respectively.
2 Discussion
2.1 Reporting CSG ID
Why reporting CSG ID for inbound handover to CSG is mandatory was discussed in [1]. Due to the concerns on optionally reporting CSG ID represented in [3]. The concluded drawbacks of optionally reporting CSG ID are represented as following:

· The mapping table may not have latest information and can not be updated in time. As described in [5], in some deployment cases, especially in uncoordinated deployments, CSG ID of a HeNB may change, e.g. when HeNB is moved to one location to another to serve different CSG, or the served CSG ID is changed according to the time of the day, e.g. CSG ID#A during the day, CSG ID#B during the night. These deployment scenarios create a situation where the information of CSG identity in the BSS is outdated, i.e. the mapping information of ECGI and CSG ID of the neighbouring cell is no longer correct. In this case if CSG ID is not reported in the measurement report during inbound handover, the source BSS will report to the core network the outdated CSG ID information. This will cause accessibility check failure in the core network, and as a result the MS is likely to be admitted as a non-CSG member in the target cell.
· In above case, the operator OAM system has to take the burden of real time update and management. This is considered to have a very significant impact to the operator’s OAM, especially considering that in uncoordinated deployment, it may be difficult for the operator to be always aware and be up-to-date of all HeNBs configuration.
· Moreover, there is a risk that the BSS has to order the MS to report CSG ID by another signalling exchange which just delay the potential HO. And multiple signalling exchanges to command the CSG ID reporting may also increase the risk of radio link failure. The additional 27 bit overhead of CSG ID in the measurement report should be considered acceptable because including CSG ID in the measurement report will cause the segmentation of the reporting message and the MS will not repeat the report for the same CSG cell for quite a lot of times.
In RAN2, a CR [3] to TS 36.331 for CSG ID reporting was agreed. This CR was referred in [2]. And it was proposed that reporting CSG ID for inbound handover to CSG is optional in [2] based on the CR. But sourcing company has a totally different understanding than what presented in [2], because the CR’s corresponding discussion paper [5] also from NTT DOCOMO proposed that the CSG ID reporting during inbound handover is also mandatorily supported. In order to clarify the purpose of the CR, its main content is referred below.

The agreed CR [3] to TS 36.331 for CSG ID reporting was below. 
“3>
else if the purpose is set to 'reportCGI':

… …
5>
if the 'si-RequestForHO' is configured for this measurement:

6>
include the cgi-Info containing all the fields that have been successfully acquired, except for the plmn-IdentityList;
6>
if the cell broadcasts a CSG identity, include the csg-Identity;
5>
else:

6>
include the cgi-Info containing all the fields that have been successfully acquired;

6>
if the cell broadcasts a CSG identity, include the csg-Identity;

”
According to the above text, if the si-RequestForHO is configured, the CSG ID shall be reported. In RAN2, if the handover to CSG is required, the network configures si-RequestForHO for the associated reportConfig. That means that if the handover to CSG is required, reporting CSG ID is mandatory.
In GERAN, it was agreed that when both of the MS and network support inbound handover to CSG the routing parameter should be reported. That is, reporting routing parameter is used for inbound handover. In order to support such handover, MS is required to report CSG ID with routing parameter.

Proposal 1: It is proposed that CSG ID is mandatory in the MS reporting message (MR/EMR/PMR/PEMR/PCCN) if inbound HO to CSG is supported by the network and MS.
2.2 Reporting PLMN ID

Regarding reporting PLMN ID of CSG cell, it seems agreed that PLMN ID needs to be included in the measurement report only if the reported CSG cell has the same PLMN ID as the serving cell. Actually, MS does not always have the idea of the PLMN of the serving cell. 
· Dedicated mode MS enters dedicated mode from idle mode. If handover does not happen, MS knows the PLMN ID of the serving cell by reading the system information in idle mode. If the inter-cell handover happens, MS does not know whether the PLMN ID is changed or not. 
· Packet transfer mode and Dual transfer mode MS enters packet transfer mode or dual transfer mode from idle mode. If handover does not happen, MS knows the PLMN ID of the serving cell by reading the system information in idle mode. If the inter-cell handover happens, MS also knows the PLMN ID of the serving cell by reading the system information, e.g. SI3 and SI13 in PACKET NEIGHBOUR CELL DATA, sent from the network before handover.
The second question is that the reported CSG cell may broadcast a PLMN list, which gives the PLMNs to which the CSG cell belongs. For E-UTRAN CSG cell, plmn-IdentityList is broadcast in SIB1. For UTRAN CSG cell, PLMN Identifier is broadcast, and Multiple PLMN List is optionally broadcast. It is not proper to say whether the CSG cell has the same PLMN as the serving cell. In RAN2, it was agreed that for E-UTRAN CSG cell the first PLMN id is included in the reported TAI which is PLMN id + TAC.
The third question is how MS to select a PLMN id to report when the home PLMN id of MS and the PLMN id of the serving cell are different and both of them are included in the PLMN id list. Considering some factors, e.g. charging, it is better to report the home PLMN id. Otherwise, if the PLMN id of the serving cell is included in the PLMN id list, in order to reduce the bit occupation, the PLMN id does not need to be reported. If the PLMN id is not present, the BSS thinks the CSG cell has the same PLMN id with the serving cell.
Proposal 2:

· The PLMN id of the serving cell is know to MS

· If the home PLMN-ID of MS is included in the PLMN list (Multiple PLMN List for UTRAN, and plmn-IdentityList for E-UTRAN) of the reported CSG cell and the serving cell's PLMN-ID is same as the home PLMN-ID, the PLMN-ID shall not be reported.
· If the home PLMN-ID of MS is included in the PLMN list of the reported CSG cell and the serving cell's PLMN-ID is different than the home PLMN-ID, the home PLMN-ID shall be reported.

· If the home PLMN-ID of MS is not included in the PLMN list of the reported CSG cell and the serving cell's PLMN-ID is included in the PLMN list of the reported CSG cell, the PLMN-ID shall not be reported.

· If the home PLMN-ID of MS is not included in the PLMN list of the reported CSG cell and the serving cell's PLMN-ID is not included in the PLMN list of the reported CSG cell, the first PLMN-ID in the PLMN list shall be reported.

· The PLMN id of the serving cell is know to MS
· If the home PLMN-ID of MS is included in the PLMN list (Multiple PLMN List for UTRAN, and plmn-IdentityList for E-UTRAN) of the reported CSG cell, the home PLMN-ID of a MS shall be reported; otherwise the first PLMN-ID in the PLMN list shall be reported.

· If the PLMN id is not included in the measurement report for CSG cell, BSS thinks reported CSG cell has the same PLMN id as the serving cell.
2.3 Parameters in PCCF

The network needs to collect the packet cell change failure messages to analyze the failure cause to figure out the failure reason. In order to identify which CSG cell is failed for the cell reselection, routing parameters are necessary. Reporting physical layer parameters are useless because the network can not get any help to avoid ordering the MS reselect to a failure CSG cell.

Proposal 3: It is proposed that routing parameters are mandatory in PCCN if the MS supports such inbound mobility (i.e. MIB and SIB reading in connected mode) no matter routing parameters are required by the network.

3 Conclusion
This paper discussed the necessity of reporting CSG ID when handover to CSG is supported by MS and network. And sourcing company proposed as below.
Proposal 1: It is proposed that CSG ID is mandatory in the MS reporting message (MR/EMR/PMR/PEMR/PCCN) if inbound HO to CSG is supported by the network and MS.
Proposal 2:

· The PLMN id of the serving cell is know to MS

· If the home PLMN-ID of MS is included in the PLMN list (Multiple PLMN List for UTRAN, and plmn-IdentityList for E-UTRAN) of the reported CSG cell and the serving cell's PLMN-ID is same as the home PLMN-ID, the PLMN-ID shall not be reported.
· If the home PLMN-ID of MS is included in the PLMN list of the reported CSG cell and the serving cell's PLMN-ID is different than the home PLMN-ID, the home PLMN-ID shall be reported.

· If the home PLMN-ID of MS is not included in the PLMN list of the reported CSG cell and the serving cell's PLMN-ID is included in the PLMN list of the reported CSG cell, the PLMN-ID shall not be reported.

· If the home PLMN-ID of MS is not included in the PLMN list of the reported CSG cell and the serving cell's PLMN-ID is not included in the PLMN list of the reported CSG cell, the first PLMN-ID in the PLMN list shall be reported.

· The PLMN id of the serving cell is know to MS
· If the home PLMN-ID of MS is included in the PLMN list (Multiple PLMN List for UTRAN, and plmn-IdentityList for E-UTRAN) of the reported CSG cell, the home PLMN-ID of a MS shall be reported; otherwise the first PLMN-ID in the PLMN list shall be reported.

· If the PLMN id is not included in the measurement report for CSG cell, BSS thinks reported CSG cell has the same PLMN id as the serving cell.
Proposal 3: It is proposed that routing parameters are mandatory in PCCN if the MS supports such inbound mobility (i.e. MIB and SIB reading in connected mode) no matter routing parameters are required by the network.
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