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Working assumptions for GERAN-to-CSG reselection
1. Introduction

This paper captures working assumptions related to reselection from GERAN towards UMTS/LTE CSG cells.

This paper relates only to closed CSG cells, and does not relate to open/semi-open CSG cells. Rel-8 work in GERAN on open/semi-open CSG cells depends on RAN2 progress. This paper covers autonomous reselection from GERAN to CSG cells while in idle mode. Autonomous reselection towards CSG cells while in packet transfer mode is assumed to be out of the scope of Rel-8. (It is FFS whether autonomous reselection towards CSG cells from GERAN packet transfer mode would align with the assumptions for autonomous reselection in packet idle mode.)
The following working assumptions are derived from those agreed in RAN2; in many cases, the agreed working assumptions are in line with those agreed in RAN2; in some cases, working assumptions are related to GERAN-specific issues. 

Note that the numbering here is in line with G2-090068; this document does not address some assumptions listed in G2-090068 as they are out of scope of GERAN.
2. Working assumptions

In the assumptions below, those with yellow highlighting have some impact to the specifications

2.1. Neighbour Cell Lists broadcast by macro cells

	
	LTE CSG cells?
	UMTS CSG cells?
	Description
	Note/Open issues/ Specifications affected

	4
	Y
	Y
	Macro cell may broadcast PCI / PSC split (i.e. range reserved for CSGs)
	44.060/44.018 (Messages)

	5
	Y
	Y
	Lack of broadcast PCI/PSC split info = "no information" (it does not mean "no CSG cells", "no split", or anything else)
	44.060/44.018  (Procedures)

(45.008?)

	6
	Y
	Y
	UE can consider PCI/PSC split valid for 24h in same PLMN as received


- Potential issue for testing


- split is common to all shared CSG frequencies on that RAT


- Split is not applicable to dedicated CSG frequencies (all cells on frequency are CSG cells)
	44.060/44.018 (Procedures) 

(45.008?)

	7
	
	Y
	Macro cells may list (in Rel-8 extension) dedicated UMTS CSG frequencies (valid only in current cell as per normal system information rules), indicating that these are Dedicated CSG Frequencies


- legacy terminals will not be able to decode this information


	44.060/44.018 (Messages)

	8
	
	Y
	Macro cell may list dedicated UMTS CSG cells/frequencies in the pre-Rel-8 neighbour cell list in order that legacy devices can reselect towards the CSG cell(s) 


issue with this has been highlighted.  no standardisation impact.


- suggestion is that dedicated frequencies be listed only in Rel-8 extension (see #7)
	see Open Issue highlighted in G2-090068

	9
	
	Y
	UMTS CSG cells on shared frequencies may appear in the broadcast NCL


- issue with listing UMTS CSG cells in Rel-7 NCL has been highlighted


see also 17.
	see Open Issue highlighted in G2-090068

	17
	
	Y
	If PSC split is known, and CSG whitelist is empty --> any CSG PSCs in macro NCL (b/cast in GERAN etc.) are ignored for reselection
	This implies that UE can cause interference to stronger (not-allowed) CSGs, however this is unavoidable

45.008

	10
	Y
	
	Macro cells may broadcast dedicated LTE CSG frequencies


- this is not in line with RAN2 approach


- no problems with allowing dedicated LTE frequencies to be broadcast are foreseen


- to be checked offline before G#41
	

	11
	Y
	
	Shared frequencies (i.e. frequencies which have both CSG and macro cells) are broadcast by macro cells in the neighbour cell list, but the distinction between macro-only and macro/CSG-shared is not signalled
	


2.2. Reselection towards CSG cells – specifications applicable to Rel-8 mobiles only
	
	LTE CSG cells?
	UMTS CSG cells?
	Description
	Note/Open issues/ Specifications affected

	12
	Y
	Y
	Searching for and reselection towards known CSG cells (i.e. those on dedicated frequencies and/or where PCI/PSC split is known) are entirely implementation dependent.

- current assumption is that there are no reselection rules based on standardised/signalled parameters


- does not prevent specification of reselection rules based on standardised/signalled parameters in line with RAN2 specifications.


- to be checked before G#41.


	Note in 45.008?

	13
	Y
	Y
	UE search/reselection towards macro cells on shared CSG frequencies shall not be degraded by the presence of CSG cells if PCI/PSC split known 
	If PCI/PSC split is not known, some degradation is inevitable

	14 
	
	Y
	For a UE (that does not know CSG PSC split), reselection to CSG UMTS cell which is listed in macro NCL is as for macro cells, i.e. mobile is not required to confirm via SIB reading in advance that a cell is/is not a CSG cell.


	

	15 
	Y
	
	UE (that does not know CSG PCI split) is not required to confirm via SIB reading in advance that a cell found on a frequency which is in the macro NCL is/is not a CSG cell.
	Same rules apply for G->LTE as for GERAN->UMTS, i.e. UE may initiate reselection based on L1 parameters alone.


2.3. Behaviour with respect to CSG cells – specifications applicable to Rel-8 mobiles only
	
	LTE CSG cells?
	UMTS CSG cells?
	Description
	Note/Open issues/ Specifications affected

	16
	Y
	
	If PCI split is known, and CSG whitelist is empty, then CSG PCIs on shared frequencies are treated as if in the "not allowed cells" list
	This implies that UE can cause interference to stronger (not-allowed) CSGs, however this is unavoidable

45.008

	18
	Y
	
	No working assumption is agreed regarding the behaviour of the mobile if it attempts to reselect to a subscribed CSG cell, initiates reselection due to L1 rules, then determines CSG ID of that cell not in whitelist (i.e. cell is not suitable).

However, the following points are noted:


- issues could arise if the frequency is barred (due to the possibility of accessible cells nearby),  and shall not be permitted for shared frequencies (due to WA#13)

- one possibility is that the PCI is added to "not allowed cells" for limited period / while camped in same macro cell; the benefits of this approach could depend on deployment scenarios (PCI re-use, PCI change over time etc.)

- this is an implementation-specific decision since this situation will almost always be as a result of an implementation-specific reselection attempt


- note: UE will get PCI split from CSG cell, so if whitelist is empty, see WA16 


	45.008

	19
	
	Y
	No working assumption is agreed regarding the behaviour of the mobile if it initiates reselection due to L1 rules, then determines CSG ID not in whitelist.


- note: UE will get PSC split from CSG cell, so if whitelist is empty, see WA17

However, the following points are noted:


- if the cell was listed in the neighbour cell list, the PSC split was not known, and the reselection attempt was according to standardised rules, then the mobile will obtain the PSC split from the CSG cell and shall  ignore the cell for normal reselection.

- if the cell was not listed in the neighbour cell list, then this reselection attempt was an implementation-specific reselection attempt, and the points highlighted for WA#18 apply.
	Behaviour of mobile in this case is FFS: should frequency be barred (as for LAU reject?); alternative: ignore cell in NCL.

45.008



3. Conclusion
The above working assumptions have been endorsed by GERAN WG2.  It should be noted that all assumptions where there is a corresponding assumption in RAN2 are in line with the RAN2 assumptions, with the exception of #10.

Some required offline checking is identified in the above list (see highlighted text).  In addition, the following open issues have been identified.

1.
Whether it is possible, and if so, how, to allow pre-Rel-8 mobiles to access UMTS CSG cells without the resulting issue (due to "20min rule") is FFS.

2.
Requirements to avoid paging loss (idle mode) as a result of (attempted) autonomous, implementation-specific reselection towards CSG cells are FFS

It should also be noted that several assumptions above are within the scope of GERAN WG1, and GERAN WG1 are therefore requested to check these, so that the assumptions can be endorsed by TSG GERAN.
