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Introduction
The maximum number of carriers a UE can monitor for cell-reselection or handover is limited for UTRA and E-UTRA in order to preserve UE power consumption and memory usage. The number of used carriers/bands per operator is increasing and this limitation puts constraints in operators network planning. The limitation was discussed in the R4-134096 document and a WF in R4-134380.  Below tables list operators view on the minimum number of layers/cells a UE should be able to monitor for UTRA and for E-UTRA, respectively. 
UTRA FDD
RAN2 signalling limitations:
· UTRA: 32 intra- cells
· UTRA: 32 inter-frequencies – layers/cells
	Current requirements for UTRA FDD UEs (in all states)

	RAT
	Number of carriers or frequency layers
	Number of cells or cells/layer
	Comments

	UTRA intra-freq
	1
	32
	#of cells including serving cell

	UTRA FDD inter-freq
	2
	32
	Total #of cells FDD/TDD
TDD inter-freq depends on UE Capability

	UTRA TDD inter-freq
	3
	
	

	E-UTRA FDD inter-freq
	4
	4
	#of cells/layer 
Only defined for Cell_DCH
In Idle/URA_PCH/Cell_PCH/Cell_FACH there is no requirement on the number of cells
Depending on UE Capability

	E-UTRA TDD inter-freq
	4
	4
	#of cells/layer 
Only defined for Cell_DCH
In Idle/URA_PCH/Cell_PCH/Cell_FACH there is no requirement on the number of cells
Depending on UE Capability

	GSM
	1
	32
	one GSM layer corresponds to 32 cells or carriers

	Minimum total number of carriers / frequency layers to monitor including serving
	8
	 
	 

	From TS 25.133 Idle-mode cell reselection section 4.2.2.8, Cell_FACH section 8.4.2.1 and Cell_DCH section 8.1.2.1


Operators
	 
	TeliaSonera, DT, Orange view

	RAT
	Number of carriers or frequency layers
	Number of cells or cells/layer

	UTRA intra-freq
	1
	32

	UTRA FDD inter-freq
	5
	80

	UTRA TDD inter-freq
	3
	

	E-UTRA FDD inter-freq
	4
	4

	E-UTRA TDD inter-freq
	4
	4

	GSM
	1
	32

	Minimum total number of carriers / frequency layers to monitor including serving
	11
	-

	Release
	earliest release possible

	Comments:
	We are mainly interested to have the number of layers/cells for UTRA FDD inter-freq increased when in idle/URA_PCH and Cell_FACH mode

	Reasons:
	B1 with 4 carriers and B8 with 2 carriers


	 
	Vodafone view

	RAT
	Number of carriers or frequency layers
	Number of cells or cells/layer

	UTRA intra-freq
	1
	32

	UTRA FDD inter-freq
	3 or 4
	64

	UTRA TDD inter-freq
	3
	64

	E-UTRA FDD inter-freq
	4
	8

	E-UTRA TDD inter-freq
	4
	8

	GSM
	1
	32

	Minimum total number of carriers / frequency layers to monitor including serving
	10
	-

	Release
	

	Comments:
	

	Reasons:
	


	 
	SoftBank Mobile’s view

	RAT
	Number of carriers or frequency layers
	Number of cells or cells/layer

	UTRA intra-freq
	1
	32

	UTRA FDD inter-freq
	4
	64

	UTRA TDD inter-freq
	3
	

	E-UTRA FDD inter-freq
	8
	4

	E-UTRA TDD inter-freq
	4
	4

	GSM
	1
	32

	Minimum total number of carriers / frequency layers to monitor including serving
	16
	-

	Release
	earliest release possible

	Comments:
	While numbers above considers what we would need in short-mid term due to domestic mergers happened recently, basically we prefer that RAN4 follows RAN2 limits with “adjusted” cell reselection requirements. 

Considering UMTS to be replaced even in the near term, a number of UMTS objects can be retained as it is.

	Reasons:
	In LTE, migration from W-CDMA to LTE in a band requires plural LTE frequency numbers (such as 5MHz and 10MHz)  to put for cell reselection and this fact gives pressure to current upper limit.


E-UTRA
RAN2 signalling limitations:
· LTE idle broadcast 8 E-UTRA inter-frequency carriers
· LTE connected 32 objects/layers’
	Current requirements for E-UTRA UEs

	RAT
	Number of layers
	Number of cells/layers
	Comments

	E-UTRA FDD/TDD intra-freq
	1
	8
	 

	E-UTRA FDD inter-frequency
	3
	4
	Depending on UE Capability

	E-UTRA TDD inter-frequency
	3
	4
	Depending on UE Capability

	UTRA FDD
	3
	6
	
Depending on UE Capability

	UTRA TDD
	3
	6
	
Depending on UE Capability

	GSM
	1
	32
	one GSM layer corresponds to 32 cells or carriers
8 GSM BCCH
Depending on UE Capability

	CDMA 1x
	5
	 
	Depending on UE Capability

	EV-DO(HRPD)
	5
	 
	Depending on UE Capability

	Minimum total number of carriers / frequency layers to monitor including serving
	8
	 
	 

	From TS 36.133: Idle-mode cell reselection section 4.2.2.9 and for RRC connected state in section 8.1.2.
Note: Number of cells is only defined for connected mode, nothing is explicitly specified for idle mode.


Operators 

	 
	TeliaSonera, DT, Orange view

	RAT
	Number of layers
	Number of cells/layers

	E-UTRA FDD/TDD intra-freq
	1
	8

	E-UTRA FDD inter-freq
	8
	4

	E-UTRA TDD inter-freq
	3
	4

	UTRA FDD
	3
	6

	UTRA TDD
	3
	6

	GSM
	1
	32

	CDMA 1x
	5
	-

	EV-DO(HRPD)
	5
	-

	Minimum total number of carriers / frequency layers to monitor including serving
	13
	-

	Release
	earliest release possible e.g. from Rel-11

	Comments:
	We are mainly interested to have the number of layers/cells for idle mode increased and/or defined

	Reasons:
	For LTE we already use B3, B7 and B20. Future bands include B40, 3.5GHz, 700MHz, B1, B8


	 
	Vodafone view

	RAT
	Number of layers
	Number of cells/layers

	E-UTRA FDD/TDD intra-freq
	1
	8

	E-UTRA FDD inter-freq
	4
	8

	E-UTRA TDD inter-freq
	3
	8

	UTRA FDD
	4
	8

	UTRA TDD
	3
	8

	GSM
	1
	32

	CDMA 1x
	5
	-

	EV-DO(HRPD)
	5
	-

	Minimum total number of carriers / frequency layers to monitor including serving
	10
	-

	Release
	

	Comments:
	

	Reasons:
	


	 
	China Mobile view

	RAT
	Number of layers
	Number of cells/layers

	E-UTRA FDD/TDD intra-freq
	1
	8

	E-UTRA FDD inter-freq
	8
	4

	E-UTRA TDD inter-freq
	8
	4

	UTRA FDD
	3
	6

	UTRA TDD
	3
	6

	GSM
	1
	32

	CDMA 1x
	5
	-

	EV-DO(HRPD)
	5
	-

	Minimum total number of carriers / frequency layers to monitor including serving
	13
	-

	Release
	

	Comments:
	 

	Reasons:
	 


	 
	SoftBank Mobile’s view

	RAT
	Number of layers
	Number of cells/layers

	E-UTRA FDD/TDD intra-freq
	1
	8

	E-UTRA FDD inter-freq
	8
	4

	E-UTRA TDD inter-freq
	3
	4

	UTRA FDD
	4
	6

	UTRA TDD
	3
	6

	GSM
	1
	32

	CDMA 1x
	5
	-

	EV-DO(HRPD)
	5
	-

	Minimum total number of carriers / frequency layers to monitor including serving
	16
	-

	Release
	earliest release possible e.g. from Rel-11

	Comments:
	While numbers above considers what we would need in short-mid term due to domestic mergers happened recently, basically we prefer that RAN4 follows RAN2 limits witb “adjusted” cell reselection requirements. 

Considering UMTS to be replaced even in the near term, a number of UMTS objects can be retained as it is.

Taking  possible future shortage in LTE into consideration, we plan to submit a contribution  to RAN2 to expand  RAN2 limits.

	Reasons:
	In LTE, migration from W-CDMA to LTE in a band requires plural LTE frequency numbers (such as 5MHz and 10MHz)  to put for cell reselection and this fact gives pressure to current upper limit.


Summary
The tables below summarize the operators views on minimum number of layers/cells a UE should be able to monitor for UTRA and for E-UTRA, respectively.
	 
	Summarizing of operator views

	RAT
	Number of carriers or frequency layers
	Number of cells or cells/layer

	UTRA intra-freq
	1
	32

	UTRA FDD inter-freq
	2|5|3or4|4
	32|80
	64
	

	UTRA TDD inter-freq
	3
	
	64
	64

	E-UTRA FDD inter-freq
	4|4|4|4|8
	4|4|8|4

	E-UTRA TDD inter-freq
	4
	4|4|8|4

	GSM
	1
	32

	Minimum total number of carriers / frequency layers to monitor including serving
	8|11|10|16
	-


	 
	Summarizing of operator views

	RAT
	Number of layers
	Number of cells/layers

	E-UTRA FDD/TDD intra-freq
	1
	8

	E-UTRA FDD inter-freq
	3|8|8|4|8
	4|4|4|8|4

	E-UTRA TDD inter-freq
	3|3|8|3|3
	4|4|4|8|4

	UTRA FDD
	3|3|3|4|4
	6|6|6|8|6

	UTRA TDD
	3
	6|6|6|8|6

	GSM
	1
	32

	CDMA 1x
	5
	-

	EV-DO(HRPD)
	5
	-

	Minimum total number of carriers / frequency layers to monitor including serving
	8|13|13|10|16
	-


