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R9 CSG inbound mobility in PTM
1 Introduction
The inbound mobility to CSG in PTM in R9 is related to the NC mode and the support of PS HO in both network and MS. This paper discusses all possible scenarios and proposes to simplify the mechanism to support only the essential procedures in each scenario, and further discusses the parameters reported for CSG cells.
Note: messages are categorized into different types and marked with (I) ~ (V).
2 Support PS HO
Three scenarios (A) (B) (C) should be considered when the network requires routing parameters, i.e. supports PS handover to CSG cells. 
	
	NC0
	NC1
	NC2

	 Routing parameters required
NW Support PS HO

	Scenario (A)
	Scenario (B)
	Scenario (C)

	
	PCCN
PCCF
	PS HO
PCCO(I)
PCCC(II)
	PMR/PEMR
PCCN
PCCF
	PS HO

PCCO(I)

PCCC(II)
	PMR/PEMR
	PS HO

PCCO(I)


As agreed in last meeting in [1], if the MS supports PS HO to CSG, the MS shall always send routing parameters in PCCN, PCCF or PMR/PEMR in these three scenarios. If the MS does not support PS HO to CSG, the MS shall follow Rel-8 rule to send PMR/PEMR and PCCN/PCCF.
Because UTRAN/E-UTRAN macro cells always support PS handover, if the serving GERAN cell supports PS handover, PS handover command is always more preferred than other messages. In our understanding, if the serving GERAN cell supports PS handover to UTRAN/E-UTRAN, the serving GERAN cell should not send PCCO or PCCC to trigger the cell reselection no matter to response to PCCN or PMR/PEMR.
It is assumed that UTRAN/E-UTRAN CSG cells always support PS handover too. In these scenarios (A) (B) (C), when the serving GERAN cell supports PS handover to CSG, the serving GERAN cell should send PS handover command. It is not considered as a good implementation to send PCCO or PCCC for the network if the serving GERAN cell supports PS HO to CSG. 
Proposal 1: it is proposed that the network shall not send PCCO (I) or PCCC (II) to trigger the cell reselection to CSG cell if the network indicates routing parameters are required and if the MS support PS HO to CSG.

3 Not Support PS HO

The following three scenarios (D) (E) (F) should be considered when the network does not require routing parameters, i.e. does not support PS handover to CSG cells. In these scenarios, there is no agreement on what parameters should be reported in PCCN/PCCF/PMR/PEMR.
	Routing parameters 
not required
(NW Not Support PS HO)

	NC0
	NC1
	NC2

	
	Scenario (D)
	Scenario (E)
	Scenario (F)

	
	PCCN(III)

PCCF(IV)
	PCCC

PCCO
	PMR/PEMR(V)

PCCN(III)

PCCF(IV)
	PCCC

PCCO
	PMR/PEMR(V)
	PCCO


· PCCN (III) and PMR/PEMR (V)
Measurement quantity

There are two possible methods to indicate a CSG cell in PCCN and PMR/PEMR. One is to use physical layer parameters [2], and the other is to use one indication bit [3].
First, it is questioned the usage to include the measurement quantity for a CSG cell in PCCN and PMR/PEMR. No matter what kind of parameters are used, the reported CSG cell is always the strongest cell on that frequency, and the reported CSG cell always meets the configured signal threshold. A reported CSG cell even without the measurement quantity has already provided sufficient information for the network. Even in PMR/PEMR, more than one CSG cell are included, every CSG cell is the best on that frequency, does the network need to make any decision based on the  reported measurement quantity of each cell when choosing the target CSG cell in PCCO? It is believed the answer is no. 
Proposal 2: it is proposed that the MS shall not include measurement quantity in the PCCN in NC0/NC1 and shall not include measurement quantity in PMR/PEMR in NC1/NC2 if the network indicates routing parameters are not required.
Physical layer parameters vs. one indication bit

Some comparison has already been made in [2] [3]. Following are some new concerns about using frequency and PSC/PCI.
If frequency/PSC/PCI is reported to the network and the network responds with PCCO, even the network has no idea which CSG cell it has ordered in case of PSC/PCI confusion. The MS shall follow the network’s order and reselect to that ordered cell. Before accessing the ordered CSG cell, the MS needs to get RACH information of the ordered CSG cell, so the MS is allowed to stay in the old serving GSM cell no more than 5s to acquire the MIB/SIB as specified in TS 44.060 sec 5.5.1.1” Cell reselection”. Because the CSG cell is a small cell, the MS may move out of the ordered cell or the ordered cell is not the best one before accessing it. In this case, what is the proper behavior at the MS side? The MS still tries to access to the ordered CSG cell or just send PCCF immediately? 
The candidate CSG cells and related information (including the frequency/PSC/PCI information and measurement results) will be continuously updated at the MS side after the MS entering the fingerprint. The MS always stores the measured best CSG cell for each frequency and remember the reported CSG cell in the last report message. If the ordered CSG cell is the best one before acquiring RACH info, one indication bit can also tell the MS to get RACH for the last reported best cell.
Moreover, since the MS has to read MIB/SIB to get RACH information, why the MS is ordered to read the MIB/SIB for some specific frequency/PSC/PCI indicated in PCCO. The MS should determine which cell should be read. But using one bit indication, it is up to the MS to determine which CSG cell should be reselected and the MS can always guarantee the final chosen cell is always the best one.

Following quoted from TS 44.060 sec 5.5.1.1” Cell reselection” is for information:
When a cell reselection is determined by the mobile station or ordered by the network, the mobile station may continue its operation in packet idle or in packet transfer mode in the old serving cell, while acquiring certain system information for the target cell.

Under no circumstances and independent of whether CCN mode is supported, operations in the old cell shall be continued more than 5 s after a cell reselection has been determined.

Proposal 3: It is proposed to use one indication bit to report CSG cell in PCCN (III) and PMR/PEMR (V) when routing parameters are not required by the network.
· PCCF (IV)

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 4: It is proposed that routing parameters are mandatory in PCCF (IV) if HO is not supported by either the network or the MS.

4 Conclusion
This paper tries to simplify the procedures for all possible scenarios for the inbound mobility in PTM in Rel-9, and analyzes which parameters are proper for CSG reporting. Based on above analysis, it is proposed that:
Proposal 1: it is proposed that the network shall not send PCCO (I) or PCCC (II) to trigger the cell reselection to CSG cell if the network indicates routing parameters are required and if the MS support PS HO to CSG.

Proposal 2: it is proposed that the MS shall not include measurement quantity in the PCCN in NC0/NC1 and shall not include measurement quantity in PMR/PEMR in NC1/NC2 if the network indicates routing parameters are not required.
Proposal 3: It is proposed to use one indication bit to report CSG cell in PCCN (III) and PMR/PEMR (V) when routing parameters are not required by the network.

Proposal 4: It is proposed that routing parameters are mandatory in PCCF (IV) if HO is not supported by either the network or the MS.
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