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Discussion
1 Introduction
This paper discusses two issues:

1)  the validity scope of PSC range for CSG cells 
2)  Where or not to capture something about ‘AnyCellSelection’ state in TS 25.331 and 36.331
The background of this discussion can be found in [11]
2 Discussion
2.1 Issue1: Do we need to extend the agreed validity condition of stored PCI/PSC split info for UMTS case?
From the discussions during the past meetings, RAN2 agreed that we ‘stick to’ the current UE behavior that the PCI/PSC range for CSG cells is valid/applicable only if the primary PLMN of the currently camped cell and the primary PLMN of the cell where the PCI/PSC range info was received are the same. 

This agreement was reflected in the in-principle agreed LTE CR [12] in the last meeting. While this was being captured in UMTS CR, there was a concern that the agreement itself is too restrictive for UMTS. To our understanding, the company with the concern wanted to apply the stored PSC split info in the case that can be described as follows:

· The primary PLMN of the serving cell is different from the primary PLMN of the cell where the PSC split info was received. However, 
· The neighbour cell’s (primary) PLMN is the same as the primary PLMN of the cell where the PSC split info was received. 
Note that if we strictly follow the agreed rule that is applied for LTE, the PSC split information in the case above is not applicable due to the reason in the first bullet above.  
However, the opinion with the concern was that since, in some cases of UMTS, UE can be provided with the information of PLMN of neighbour cells via serving cell broadcast without reading the neighbour system information, it makes sense to extend the agreed pPLMN validity principle to the neighbour cells without additional cost. 
For this issue1, we think the proposed extension makes some sense. However, considering if the change is really essential or beneficial, it becomes our opinion that different (extended) mechanism for UMTS for this behavior may not be really justified due to the following reasons. 
· Reason1. The past discussion on PCI/PSC discussions explicitly covered both the LTE and UMTS case. The agreement of sticking to pPLMN linking based on serving cell was then agreed (actually it was just clarification because that that was already the existing behavior). 

· Reason2. The behavior between LTE and UMTS are desirable as much as possible unless the deviation introduces non-trivial gain. We do not think the gain with the extension of pPLMN linking toward neighbour cell is meaningful. 
· Reason3. Please find below the requirements (written in blue) and the corresponding consensus that were identified during the past discussions on the validity of PCI/PSC split info, which can be found in [10] . It is our understanding that the company propose to extend the agreed validity condition is trying to better meet the requirement1. 
Here we should note that, when we discuss the desirable PCI/PSC validity scopes regarding PLMN in the past meetings, many different options were proposed to solve the different scenarios. During the big gap between companies, there was a consensus reached so that requirement2 should be considered more seriously than requirements otherwise UE will loose coverage and we also agreed that there is no perfect solution so we should not try to optimize the validity conditions just to strengthen requirement1. In the end companies agreed that it would be sufficient to have the current pPLMN linking based on serving cell pPLMN without considering neighbour cell’s PLMN. 
So we still think the agreed validity condition (=pPLMN of serving cell) must be sufficient for UMTS as well. 

Requirement 1: It should be guaranteed that UE which is not interested in any CSG applies valid PCI split info so that such UE can avoid unnecessary attempts of reselections to CSG cells

Regarding the requirement1, the followings should be noted:
· This requirement comes from the fundamental design principle of PCI split info. Therefore this has been assumed as a principal purpose of broadcasting PCI split info. 
· If the requirement 1 is not guaranteed, the UE may exhaust its battery due to unnecessary cell reselection attempts to CSG cells. If CSG cells are heavily deployed, the UE impact becomes severe.
In addition to the requirement 1, another requirement was stressed out by QC during offline discussion. This requirement can be formulated as:
Requirement 2: It should be guaranteed that invalid PCI split info is not applied such that UE is never deprived of valid reselection attempts to macro cells. 
· The requirement2 comes from the concern that in a case where neighbour macro cell on the intra-frequency is using a PCI that is (by chance) in the PCI range of CSG cells being applied by the UE, the neighbour macro cell will be unfortunately ignored by the UE at reselection process.

· So if the requirement2 is not guaranteed, the UE may end up with reselecting non-best cell while the ignored cell is the best cell for the UE. 
Proposal 1 Apply the same rule for UMTS regarding the rule of applicability of PCI/PSC split info that was already agreed, unless any difference/deviation from agreed rule provides non-trivial benefit for UMTS.  
2.2 Issue2: Do we need to specify anything for ‘AnyCellSelection’ state?
In the past discussion, it was indicated that when UE applying stored PCI/PSC split info cannot find any suitable in some abnormal cases, then UE should not apply the PCI/PSC split info in the hope that a suitable cell in the vicinity may use the PCI reserved for the CSG cells. This was captured as agreements and decided to capture as ‘shall’ requirement’ such that we say “shall not apply the …. in AnyCellSelection state” in xx.331.
The agreement is somewhat related with requirement2, and we also think that the UE behavior intended by the agreement is quite desirable. 

The one thing we should check is: what are the current UE behaviours in AnyCellSelection state?

The state of AnyCellSelection is literally to find any acceptable cell when UE cannot find any suitable cell. In the AnyCellSelection state, UE does not consider PLMN restriction, TA restriction, CSG membership status. In short, if unless stated otherwise, every restriction on cell search should be released. We think UE in AnyCellSelection state also suspends using the PCI/PSC split.

If current UE behaviours in AnyCellSelection state are already doing so, then we do not see the need to specify anything related to the PCI/PSC split info for UE in AnyCellSelection state. 
	acceptable cell:

An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in a E-UTRAN network:

-
The cell is not barred, see subclause 5.3.1;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;

suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. The UE shall have a valid USIM and such a cell shall fulfil all the following requirements.

-
The cell is part of either: 

-
the selected PLMN, or: 
-
the registered PLMN, or:
-
a PLMN of the Equivalent PLMN list
-
For a CSG cell, the CSG ID broadcast by the cell is present in the CSG whitelist associated with the PLMN for which the above condition is satisfied;
According to the latest information provided by NAS:

-
The cell is not barred, see subclause 5.3.1;

-
The cell is part of at least one TA that is not part of the list of "forbidden tracking areas for roaming" [4], which belongs to a PLMN that fulfils the first bullet above;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;

If more than one PLMN identity is broadcast in the cell, the cell is considered to be part of all TAs with TAIs constructed from the PLMN identities and the TAC broadcast in the cell.




Proposal 2 If current UE behaviors in AnyCellSelection state are already not to apply the PCI/PSC split info, we do not specify anything of UE behavior in AnyCellSelection state for PCI/PSC split info. 
Note that proposla2 requires the change on the TS 36.331 CR[12] that was already in-principle agreed. So we provide the update of the CR in [13]
Based on Proposal1 & Proposal2, we also provide the CR to 25.331 in [14]
3 Proposals

Proposal 3 Apply the same rule for UMTS regarding the rule of applicability of PCI/PSC split info that was already agreed, unless any difference/deviation from LTE rule provides non-trivial benefit for UMTS.  
Proposal 4 If current UE behaviors in AnyCellSelection state are already not to apply the PCI/PSC split info, we do not specify anything of UE behavior in AnyCellSelection state for PCI/PSC split info. 
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