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Cell reselection to CSG in PTM in Rel-8
1 Introduction
In last GP#45 meeting, it was agreed in [1] that in Rel-8 when CCN to UTRAN/E-UTRAN is enabled in NC0 or NC1 mode, the MS can send a PCCN with a proposed target CSG cell's frequency/PSC/PCI by using Rel8-extension. The purpose of sending a PCCN with a CSG cell is to trigger the autonomous cell reselection towards to a CSG cell and the network can also have a mechanism to delay or prevent this CSG cell reselection. In one word, legacy CCN procedure can be applied to CSG cells. 
This paper focuses on the potential problems in CSG CCN procedure in Rel-8, and further gives some candidate solutions to solve these problems.
2 Potential Problems
1. Criteria of sending PCCN with Rel-8 CSG 

According to the description in 45.008, the criteria for CSG cell reselection is the target cell shall the strongest suitable CSG cell on a UTRAN/E-UTRAN frequency. The “suitable CSG cell” also refers to an “allowed CSG cell” as defined in TS25.304 and TS 36.304. 
Because the purpose to send PCCN with a CSG cell is to trigger the autonomous CSG cell reselection, the criteria to send PCCN with a CSG in PTM should be consistent with the criteria of the CSG cell reselection in (packet) idle mode.

Therefore, if the Rel-8 CSG capable MS chooses to send a PCCN with a proposed candidate CSG cell, the MS should guarantee that the proposed target CSG cell in PCCN should be an allowed cell by implementation. Otherwise, meaningless messages, e.g. PCCN/PCCO with a not allowed CSG cell will be exchanged between MS and NW, and inconsistent criteria will exist for CSG cell reselection:

· Criteria for CSG cell reselection in idle mode are inconsistent with the criteria for CSG cell reselection in PTM in Rel-8;

· Criteria for CSG cell reselection in PTM in Rel-8 are inconsistent with CSG cell reselection in PTM in Rel-9. 

Note: For Rel-9, because Rel-9 CSG capable MS can read SI in PTM, the criteria of sending PCCN with a proposed target CSG is consistent with the criteria of CSG cell reselection in idle mode. The proposed target CSG cell in PCCN is always “suitable”.

Proposal 1: give clarification in TS 45.008 in Rel-8 that the proposed target CSG cell in PCCN should be a strongest suitable cell.
2. Thresholds for CSG cell reselection in PTM
In 45.008 v8.6.0 sec 6.6.7.1, it is said that:

If the strongest cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for the definition of the strongest cell) which the MS has detected on a UTRAN or E-UTRAN frequency is a suitable CSG cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for suitability criteria for UTRAN and E-UTRAN CSG cells respectively), it should reselect to this cell irrespective of the cell reselection rules applicable for the cell on which the MS is currently camped.

According to above description, cell reselection rules of macro cells are not applicable for CSG cell reselection. It is questioned that whether the minimum requirements of signal quality or signal strength should be considered for CSG cell reselection in packet transfer mode to guarantee the service quality. In another word, whether the corresponding thresholds for macro cell reselection, e.g. FDD_Qmin, FDD_RSCPmin, TDD_Qoffset and etc, should be used for CSG cell reselection, especially for sending a PCCN with a proposed CSG cell. 
Proposal 2: it is proposed to consider the minimum requirement of signal strength or quality for the strongest CSG cell when performing CSG cell reselection in PTM.
3. Binding CCN to CSG with the 3G_CCN_Active and E-UTRAN_CCN_Active parameters
According to [1], the autonomous cell reselection to CSG cells is bind with the 3G_CCN_ACTIVE and E-UTRAN_CCN_ACTIVE parameters for macro cells in NC0 and NC1 mode. This binding will bring following problems:
· How the MS to discriminate whether the BSS support CCN to CSG by parameter 3G_CCN_ACTIVE or E-UTRAN_CCN_ACTIVE, i.e. how to know the BSS can interpret frequency/PSC/PCI in PCCN is for CSG cells. For example, the network broadcast 3G_CCN_Active = 1 in Rel-6 extension in SI2quater and the network is a legacy Rel-6 network and has no knowledge of the CSG deployment in its coverage. If an allowed CSG cell is found by implementation and this CSG cell meets the criteria of sending PCCN, the MS may send the PCCN to the network. But the network can not understand the reported frequency/PSC in PCCN, and just discards this PCCN. This will cause unnecessary messages (PCCN) via Um.
· If 3G_CCN_ACTIVE and E-UTRAN_CCN_ACTIVE is enabled, the Rel-8 CSG capable MS (CSG white list is not empty) shall initiate the CCN procedure by sending PCCN with a target CSG cell, thus the Rel-8 network can order the MS to perform autonomous cell reselection to CSG cells by sending PCCC. In most cases, this CSG cell reselection is encouraged. This will also cause unnecessary messages (PCCC/PCCO) via Um.

· The operating strategy is combined for both CSG and macro cells. If the operator wants to enable CCN to macro cells, CCN to CSG is inevitably enabled. This reduces the flexibility for the operating strategy when deploying CSG cells. 
Proposal 3: The sourcing company asks the operators and network vendors to check whether these impacts could be accepted or not. If these impacts can not be accepted, a separate CSG_CCN_Active parameter can be introduced to solve above problems.
4. Inconsistency in current spec if PCCN to CSG is allowed in Rel-8

Currently, only 3G CSG split and E-UTRAN CSG split information are signaled Rel-8 extension in PMO. The original purpose to signal CSG split in PMO is to avoid the measurement and report for CSG cells for the CSG capable MS.
But if following the agreement to support CSG cell reselection in PTM in Rel-8, the CSG capable MS shall measure and report target CSG cell because the MS is allowed to send a proposed CSG cell in PCCN in the fingerprint. Therefore the network should be allowed to send both CSG split and CSG dedicated frequency in PMO to help the CSG capable MS to perform CSG measurement in case 3G/E-UTRAN is enabled.

Proposal 4: add CSG dedicated frequency information into PMO in Rel-8 extension to allow the network to provide sufficient CSG related information in case CCN to 3G/E-UTRAN is enabled.
3 Conclusion
This paper points out the potential problems if CCN to CSG is supported in Rel-8, and gives proposals to solve these problems:
Proposal 1: give clarification in TS 45.008 in Rel-8 that the proposed target CSG cell in PCCN should be a strongest suitable cell.

Proposal 2: it is proposed to consider the minimum requirement of signal strength or quality for the strongest CSG cell when performing CSG cell reselection in PTM.
Proposal 3: The sourcing company asks the operators and network vendors to check whether these impacts could be accepted or not. If these impacts can not be accepted, a separate CSG_CCN_Active parameter can be introduced to solve above problems.
Proposal 4: add CSG dedicated frequency information into PMO in Rel-8 extension to allow the network to provide sufficient CSG related information in case CCN to 3G/E-UTRAN is enabled.
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