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1. Introduction
The cell re-selection delay in CELL-FACH state to a GSM cell is defined in section 5.5.2.1.4 and A.5.5.3.2 of [1]. During the re-selection procedure, the maximum time allowed to read the BCCH system information from GSM cell (TBCCH) is defined as 1.9s [1]. This is referenced to GSM core specification [2], but according to section 6.6.1 in [2], TBCCH is equal to 1.9s, or equal to the scheduling period for the BCCH data, whichever is greater. In practice, TBCCH may vary greatly according to the exact GSM cell configuration. Particularly TBCCH = 1.9s is only valid if GSM cell does not support GPRS. However, [1] does not specify whether GSM supports GPRS configuration or not.
In real scenario, the UE can be in Cell_FACH for a longer period for packet switching, and re-selection to GSM (GPRS) can occur when loosing WCDMA coverage. Therefore, UTRAN-GSM cell reselection with GPRS configuration is the typical scenario and the intention of the requirements in section A.5.5.3.2 should be to test this condition. 

This paper aims to clarify the requirements for cell re-selection delay in CELL_FACH state to a GSM cell, and propose changes to clarify the test requirements in [1]. This clarification will also avoid any confusion or ambiguity when RAN5 defines the test case.

2. Discussion
During the cell re-selection procedure, the UE has to read the SYSTEM INFORMATION message broadcast on BCCH. GSM/GPRS core specification section of 5.5.1.3 of [3] states the following requirement for acquisition of SYSTEM INFORMATION on the broadcast channel. 

“When a new cell has been selected where PBCCH is not present, the mobile station shall perform a complete acquisition of BCCH messages (see sub-clause 5.5.1.4). The mobile station shall not perform packet access in the selected cell, or enter the packet transfer mode, until it has:

-
acquired the SYSTEM INFORMATION TYPE 3 (SI3), SI13 and, if present, SI1 messages;

-
made at least one attempt to receive other SI messages that may be scheduled within one TC cycle on BCCH (see 3GPP TS 45.002).”
Therefore, one TC cycle of the BCCH is required as a minimum, which is equal to 1.9 seconds (1GSM multi-frame is (60/13)*51ms=235.4ms, and the TC cycle becomes 235.4ms*8=1883ms, which is approximated to 1.9seconds). 

However, the SI message mapping on the BCCH for the mandatory messages occur once in the TC cycle except SI13 [2]. If SI13 is sent on the normal BCCH it is scheduled at least once in very four occurrences of TC=4. This means TBCCH could be extended to as much as 4*1883ms=7532ms, and is approximated to 7.6 seconds. 
Note that if the SI13 indicates PBCCH is present then reading of the PSI messages will be required, further extending the TBCCH time to camp on to a suitable cell. This will further increase the cell re-selection delay. 

2.1. Proposed solution
To simplify the test case, we propose to specify the test case with GPRS configuration but without PBCCH. This is a more realistic scenario, as CELL_FACH is much more relevant with packet switched service scenario. The circuit switched scenario is more related to UTRAN-GSM cell reselection in CELL_PCH. The following two options are possible to clarify the requirements in [1].   

Option I: 

This option is to schedule fast SI13 message signalling so that TBCCH = 1.9s can be satisfied. This can be achieved by using BCCH Ext to broadcast SI13 every TC=0 (See section 6.3.1.3 of [4]). The following summarizes this signalling: 
GPRS Indicator = H   (present)

SI13 POSITION = 1  (SI13 message is sent on BCCH Ext)

BS-AG-BLKS-RES = 1 or higher  (to avoid contention with paging)
PBCCH Description = not present  (SI13 indicates no PBCCH in cell)

Scheduling of SI 13 = on BCCH Ext, it is broadcast every TC=0 so periodicity is the same as for other SI broadcast. Therefore, TBCCH = 1.9s.

However, this is not the typical GPRS configuration. 

Option II: 

This option represents the typical configuration and assumes that PBCCH is not present. The following summarizes this signalling: 

GPRS Indicator = H   (present)

SI13 POSITION = 0  (SI13 message is sent on BCCH Norm)
PBCCH Description = not present  (SI13 indicates no PBCCH in cell)

Scheduling of SI 13 = on BCCH Norm, it is sent at least once within any of 4 consecutive occurrences of TC=4 (See section 6.3.1.3 of [4]). 

Assuming a worse-case duty cycle of once in every 4 TC=4, the SI 13 message is scheduled once every 7.6s.  Therefore since this is the longest periodicity of required BCCH data therefore TBCCH = 7.6s. Note that the standards allow for more frequent scheduling of SI 13, however this allocation of BCCH on TC=4 is also shared with other SI2ter, SI2quater and SI9.  This test case should therefore assume that the SI13 is scheduled at the worst case 1 in 4 times of every 8 multi-frames. 
3. Conclusion

The intention of this contribution is to clarify the UTRAN-GSM cell reselection delay in CELL_FACH state, and propose the required changes in [1]. We propose that TBCCH  should be specified as equal to 7.6s (Option II) in the cell reselection delay requirements to represent a typical GPRS configuration.   
4. Reference
[1] TS25.101, “User Equipment (UE) radio transmission and reception (FDD) (Release 6)”

[2] TS45.008, “Digital cellular telecommunications system (Phase 2+); Radio subsystem link control”

[3] TS44.060, “General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control (RLC) / Medium Access Control (MAC) protocol”.
[4] TS45.005: “Radio transmission and reception”.
5. CR proposal 
A.5.5.3
 Cell Reselection to GSM

A.5.5.3.1
Test Purpose and Environment

The purpose of this test is to verify the requirement for the cell re-selection delay in CELL_FACH state in section 5.5.2.1.4.

This scenario implies the presence of 1 UTRAN serving cell, and 1 GSM cell to be re-selected. The UE is requested to monitor neighbouring cells on 1 UMTS carrier and 6 GSM cells. Test parameters are given in Table, A.5.4A, A.5.4B, A.5.4C, A.5.4D, A.5.4E.

Table A.5.4A: General test parameters for UTRAN to GSM Cell Re-selection 

	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cell
	
	Cell2
	

	Final condition
	Active cell 
	
	Cell2
	

	HCS
	
	
	Not used

	Neighbour cell list size
	
	24 FDD neighbours on Channel 1

6 GSM neighbours including ARFCN 1
	

	T1
	s
	5
	

	T2
	s
	10
	


The transport and physical parameters of the S-CCPCH carrying the FACH are defined in Table A.5.3A and Table A.5.3B.

Table A.5.4B: Physical channel parameters for S-CCPCH.

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	60

	Channel symbol rate 
	ksps
	30

	Slot Format #I
	-
	4

	TFCI
	-
	OFF

	Power offsets of TFCI and Pilot fields relative to data field
	dB
	0


Table A.5.4C: Transport channel parameters for S-CCPCH

	Parameter
	FACH 

	Transport Channel Number 
	1 

	Transport Block Size
	240

	Transport Block Set Size
	240 

	Transmission Time Interval
	10 ms

	Type of Error Protection
	Convolution Coding

	Coding Rate
	½

	Rate Matching attribute
	256

	Size of CRC
	16

	Position of TrCH in radio frame
	Fixed


Table A.5.4D: Cell re-selection UTRAN to GSM cell case (cell 1)
	Parameter
	Unit
	Cell 1 (UTRA)

	
	
	T1
	T2

	UTRA RF Channel Number
	
	Channel 1

	CPICH_Ec/Ior
	dB
	-10

	PCCPCH_Ec/Ior
	dB
	-12

	SCH_Ec/Ior
	dB
	-12

	PICH_Ec/Ior
	dB
	-15

	S-CCPCH_Ec/Ior
	dB
	-12

	OCNS_Ec/Ior
	dB
	-1.295
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	dBm/3.84 MHz
	‑70

	CPICH_Ec/Io
	dB
	-13
	-16.2

	CPICH_RSCP
	dBm
	-80
	-85

	Propagation Condition
	
	AWGN

	Cell_selection_and_
reselection_quality_measure
	
	CPICH Ec/Io

	Qqualmin
	dB
	-20

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_
RACH
	dBm
	21

	Qoffset1s, n
	dB
	C1, C2: 0

	Qhyst1
	dB
	0

	Treselection
	s
	0

	SsearchRAT
	dB
	Not sent

	IE “FACH Measurement occasion info”
	
	Sent

	FACH Measurement occasion cycle length coefficient
	
	3

	Inter-frequency FDD measurement indicator
	
	FALSE

	Inter-frequency TDD measurement indicator
	
	FALSE

	Inter-RAT measurement indicators
	
	Included

	>RAT type
	
	GSM


Table A.5.4E: Cell re-selection UTRAN to GSM cell case (cell 2)
	Parameter
	Unit
	Cell 2 (GSM)

	
	
	T1
	T2

	Absolute RF Channel Number
	
	ARFCN 1

	RXLEV
	dBm
	-90
	-75

	RXLEV_ACCESS_
MIN
	dBm
	-104

	MS_TXPWR_MAX_
CCH
	dBm
	33

	GPRS Indicator
	
	H


	SI13 Position
	
	0

	PBCCH Description
	
	Not Present


A.5.5.3.2
Test Requirements
The cell re-reselection delay is defined as the time from the beginning of time period T2, to the moment when the UE starts to transmit the random access in Cell 2  (the GSM cell with GPRS configuration).

The cell re-selection delay shall be less than 3.56 + TBCCH + TRA s.

The rate of correct reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay can be expressed 



[image: image3.wmf]RA

BCCH

GSM

 

t,

measuremen

SM

identify,G

GSM

 

,

n

reselectio

T

 

T

40

T

T

T

+

+

+

+

=

ms

where:

Tidentify,GSM
Specified in 8.4.2.5.2.1, here it is 2880 ms

Tmeasurement, GSM
Specified in 5.5.2.1.4, here it is 640 ms

TBCCH
Maximum time allowed to read the BCCH data according to [21]. When PBCCH is not present, this is equal to 7.6s.
TRA
The additional delay caused by the random access procedure in the GSM cell. Shall be defined by T1/RF when the test case is further detailed in TS 34.121.
This gives a total of  11.16 +TRA s, allow 11.2 + TRA s.






�Specifics of GPRS cell.
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