3GPP TSG-RAN WG2 Meeting #75
R2-114160
Athens, Greece, 22 – 26 August, 2011
Agenda item:
10.1.8
Source:

Qualcomm
Title:

Absolute Priority Cell reselection in cell_FACH
Document for:
Discussion and Decision
1. Introduction
As already discussed during the recent RAN2 meetings, it is envisioned that (enhanced) cell_FACH will be used quite extensively in HSPA networks, i.e. UEs can be allocated in cell_FACH (with or without DRX) for a significant amount of time, as providing an optimal compromise between RRC signalling load and UE battery savings, especially for chatty applications (e.g. Smartphone-type of traffic). For this reason, it is important to provide a complete and efficient solution for cell reselection in cell_FACH. 

During last RAN plenary is was agreed to update the FE_FACH WI [1] including cell_FACH to EUTRAN cell reselection, which was missing since Rel8. Other papers have been submitted during RAN2#74 (e.g. [2]) discussing how to define FACH to EUTRAN cell reselection rules, with focus on minimal impacts on legacy performance requirements.
This paper describes a complete solution to provide the capability in cell_FACH to measure and reselect EUTRA based on standard absolute priority reselection rules as defined for other RRC states. 
In addition, it is also proposed to extend such solution to cover ALL absolute priority based cell reselection mechanism in cell_FACH, i.e. not limited to EUTRAN but also to UTRAN and GERAN.
2. Discussion

2.1 
Cell_FACH to EUTRAN cell reselection

As known, Rel8 has introduced cell reselection from UTRAN to EUTRA based on absolute priority cell reselection rules ([3], [4], [5]), applicable only to Idle, cell_PCH and URA_PCH states. Cell_FACH cell reselection has been kept as per legacy (pre Rel-8) rules.

The proposed solution described in this paper is to add the following enablers to Rel-11 cell_FACH:
· A) Similar EUTRA measurement/reselection rules as Idle & Cell/URA_PCH

· Search for higher priority EUTRA layers if Sx> Sprioritysearch, all inter-frequency/RAT layers otherwise 

· B) New EUTRA cell detection/measurement performance requirements [5]
· FACH without DRX: new measurement occasion and detection/measurement delays for EUTRA
· FACH with DRX: slower EUTRA search if Sx> Sprioritysearch, and new EUTRA detection/measurement delays

NOTE: DRX means HS-DSCH discontinuous reception.
This paper focuses on the RAN2 enablers and aspects as per point A) above, while detailed performance requirement changes and impacts (point B) are left to RAN4 discussions (note that a corresponding paper has been submitted to RAN4#60, [7]).
From a RAN2 perspective, the following changes are proposed to enable full EUTRA cell reselection in cell_FACH:

· Remove current text limitations in the cell reselection specification [3] in order to allow existing EUTRA absolute priority measurement and reselection rules to apply to Idle, cell/URA_PCH and cell_FACH (see annex A for detailed text changes)

· Define in the RRC specification [4]:

· A new measurement occasion type, to allow EUTRA measurements (and cell reselection) when DRX is not used in cell_FACH (see annex A for detailed text changes)
· The flexibility, for both UE and UTRAN to indicate support and/or activation/deactivation of EUTRA cell reselection in cell _FACH, i.e. introduce
·  A flag in UE Radio Access Capability to indicate UE support of FACH to EUTRA reselection, can be separate for FACH with and without DRX (changes should also be reflected in [6])
· A flag in SIB messages (and/or dedicated messages) to enable/disable FACH to EUTRA reselection, can be separate for FACH with and without DRX
· Requirements for release-independent feature’s implementation support, so that pre-Rel-11 UEs could also support cell reselection to EUTRAN in cell_FACH 
Compared to previous RAN2 contributions (e.g. [2]), the proposed solution does not limit cell_FACH reselection to higher priority EUTRA layers only but to any EUTRA layer (and in all serving/camping cell RF conditions), thus making EUTRA cell reselection capabilities in cell_FACH similar to other RRC states (i.e. Idle and cell/URA PCH).
In conclusion, the following proposals are made:
· Proposal 1: Modify RAN2 specifications to allow full/complete cell reselection (absolute priority based) to EUTRA (any priority) in cell_FACH.
· Proposal 2: Allow some flexibility for the UE to indicate support of EUTRA cell reselection in cell_FACH (with and/or without DRX), and for the UTRAN to configure (enable/disable) EUTRA cell reselection in cell_FACH (with and/or without DRX).
2.2 
Absolute Priority based cell reselection in Cell_FACH

Whilst the current FE-FACH WI has been modified to add FACH cell reselection to EUTRA only, it is considered logical and beneficial to extend such support to include the absolute priority based cell reselection also to other UTRA carriers (inter-frequency) and GERAN layers, if configured with absolute priority reselection settings.  
The proposed complete solution would be to add the following enablers to Rel-11 cell_FACH:

· A) Similar Absolute Priority based measurement/reselection rules as Idle & Cell/URA_PCH

· Search for higher priority layers (inter-frequency or inter-RAT) if Sx> Sprioritysearch, all inter-frequency/RAT layers otherwise 

· B) New cell detection/measurement performance requirements [5]:
· FACH without DRX: new measurement occasion and detection/measurement delays for EUTRA, and slightly modified requirements for inter-frequency layers (considering absolute priority measurement rules)
· FACH with DRX: slower higher priority search if Sx> Sprioritysearch, and new detection/measurement delays for absolute priority layers (e.g. EUTRA, FDD)
Focusing on RAN2 enablers  and aspects as per point A) above (performance requirements aspects are covered by the corresponding paper submitted to RAN4#60, [7]), the following changes are proposed to enable full Absolute Priority cell reselection in cell_FACH, including EUTRA (as described above) and other inter-frequency/RAT layers):

· Remove current text limitations in the cell reselection specification [3], in order to allow existing inter-frequency and IRAT absolute priority measurement and reselection rules to apply to Idle, cell/URA_PCH and cell_FACH (see annex A for detailed text changes)

· Define in the RRC specification [4]:

· A new measurement occasion type, to allow EUTRA measurements (and cell reselection) when DRX is not used in cell_FACH (see annex A for detailed text changes)

· The flexibility, for both UE and UTRAN to indicate support and/or activation/deactivation of Absolute Priority cell reselection in cell _FACH, i.e. introduce

· A flag in UE Radio Access Capability to indicate UE support of FACH absolute priority reselection, can be separate for FACH with and without DRX (changes should also be reflected in [6])
· A flag in SIB messages (and/or dedicated messages) to enable/disable FACH absolute priority reselection, can be separate for FACH with and without DRX
· Requirements for release-independent feature’s implementation support, so that pre-Rel-11 UEs could also support absolute based cell reselection in cell_FACH 
The proposed solution makes cell_FACH cell reselection capabilities fully aligned to other RRC states (i.e. Idle and cell/URA PCH).
In conclusion, the following proposals are made:

· Proposal 3: Modify RAN2 specifications to allow full/complete inter-frequency and Inter-RAT absolute priority based cell reselection in cell_FACH.

· Proposal 4: Allow some flexibility for the UE to indicate support of absolute priority cell reselection in cell_FACH (with and/or without DRX), and for the UTRAN to configure (enable/disable) absolute priority cell reselection in cell_FACH (with and/or without DRX).

3. Conclusions

RAN2 is asked to consider, discuss and conclude on the following proposals:
· Proposal 3: Modify RAN2 specifications to allow full/complete inter-frequency and Inter-RAT absolute priority based cell reselection in cell_FACH.
· Proposal 4: Allow some flexibility for the UE to indicate support of absolute priority cell reselection in cell_FACH (with and/or without DRX), and for the UTRAN to configure (enable/disable) absolute priority cell reselection in cell_FACH (with and/or without DRX).

Or alternatively (if the above can not be agreed), 
· Proposal 1: Modify RAN2 specifications to allow full/complete cell reselection (absolute priority based) to EUTRA (any priority) in cell_FACH.
· Proposal 2: Allow some flexibility for the UE to indicate support of EUTRA cell reselection in cell_FACH (with and/or without DRX), and for the UTRAN to configure (enable/disable) EUTRA cell reselection in cell_FACH (with and/or without DRX).
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Annex A: Detailed RAN2 specification changes

TS. 25.304 required changes
-Option i) Adding EUTRA reselection (only) to cell_FACH
5.2.6.1.2a Measurement rules for inter-frequency and inter-RAT cell reselection when absolute priorities are used

The measurement rules below apply in Idle, URA_PCH, CELL_PCH states. In CELL_FACH state,  measurement rules below apply for EUTRA only, whilst the UE is required to perform measurements of inter-frequency and GERAN cells listed in system information according to requirements specified in [10]. UE specific priorities are not applied in camped on any cell state.

Option ii) Adding inter-frequency and IRAT absolute priority based reselection to cell_FACH 

5.2.6.1.2a Measurement rules for inter-frequency and inter-RAT cell reselection when absolute priorities are used

The measurement rules below apply in Idle, URA_PCH, CELL_PCH and CELL_FACH states according to requirements specified in [10]. UE specific priorities are not applied in camped on any cell state.

TS. 25.331 required changes
Measurement Occasion definition – RAT type

	Information Element/Group name 
	Need 
	Multi 
	Type and reference 
	Semantics description 
	Version 

	FACH Measurement occasion cycle length coefficient 
	OP 
	
	Integer(1..12) 
	
	

	Inter-frequency FDD measurement indicator 
	MP 
	
	Boolean 
	TRUE means that measurements are required 
	

	Inter-frequency TDD 3.84 Mcps measurement indicator 
	MP 
	
	Boolean 
	TRUE means that measurements are required 
	REL-4 

	Inter-frequency TDD 7.68 Mcps measurement indicator 
	MP 
	
	Boolean 
	TRUE means that measurements are required 
	REL-7 

	Inter-frequency TDD 1.28 Mcps measurement indicator 
	MP 
	
	Boolean 
	TRUE means that measurements are required 
	REL-4 

	Inter-RAT measurement indicators 
	OP 
	1 to <maxOtherRAT> 
	
	
	

	>RAT type 
	MP 
	
	Enumerated(GSM, IS2000, EUTRA) 
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