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1 Introduction

It has been agreed to include a Cell Change Order option towards GERAN and that the MOBILITY FROM E-UTRA COMMAND shall be used both for regular Handover and Cell Change Order.

This document looks at some details of the procedure:

· Whether “GERAN specifics” in E-UTRAN RRC can be further reduced by incorporating entire GERAN messages

· Whether Cell Change Order should work also when not complete parameters are provided.
2 Embedded GERAN message for Cell Change Order?
For the Handover from E-UTRAN case it has been agreed to 

· use the MOBILITY FROM E-UTRA COMMAND message

· include a message, which is constructed  by the target RAN (IE Inter RAT message)
For mobility to GERAN there is also the Cell Change Order case. In this case the MOBILITY FROM E-UTRA COMMAND message must be constructed by the source side, i.e. the eNB. Two different approaches are:
(a) design E-UTRAN IEs (in the IE Inter RAT target) to carry the needed target side information

(b) include the corresponding GERAN messages in IE Inter RAT message, as if they were constructed by the target side

In [R2-07498, Network assisted cell change] Ericsson suggested text according to approach (a) above. This text was to a large degree re-used from UTRAN, where approach (a) is used with the CELL CHANGE ORDER FROM UTRAN message. Some objections were raised that this approach requires too much procedural text referring to “GERAN specifics”. Hence we now analyze the alternative b, hoping that this will result in a simpler reference to GERAN specifications with fewer “special rules” in E-UTRAN specifications. 
Alternative (b) – inclusion of complete GERAN messages

Annex 1 contains an analysis of the GERAN messages and the “special procedural rules”, which are needed when these messages are used at Cell Change Order from E-UTRAN.
Annex 1 shows the analysis of what “GERAN specifics” need to be included in the E-UTRAN RRC specification. They are:
1 The Inter RAT message IE may contain 2 or more ‘other RAT’ messages
For PACKET NEIGHBOUR CELL DATA:

1 If target System Info shall be mandated, then a rule must be added. If the size shall be limited to one PACKET NEIGHBOUR CELL DATA, then a rule must be added.

2 The PAGE_MODE option “Same as before” should never be used by E-UTRAN

3 The PD value shall be disregarded by the UE, when received in E-UTRAN. E-UTRAN inserts a dummy value

For PACKET CELL CHANGE ORDER:

1 The PAGE_MODE option “Same as before” should never be used by E-UTRAN

2 GERAN message addressing (TFI/TLLI/G-RNTI) shall be disregarded by the UE. eNB enters “dummy” value.

3 IMMEDIATE_REL should always use case “immediate abort” in order to avoid detailed references to GERAN reselection rules (other option may remain, but need not be tested)

4 The UTRAN CCO option should never be used (may remain, but need not be tested)

5 Either the UE “GERAN revision” must be made available to eNB (e.g. by requiring it to be equal to the E-UTRAN revision) or E-UTRAN shall assume a fixed capability (e.g. REL-97). The latter is simpler, albeit slightly less future-proof.

6 A fixed GERAN capability of REL-97 shall be stated. Hence no further rules are needed for ENH Measurement parameters, CCN_ACTIVE or 3G_CCN_ACTIVE, which could otherwise be mandatory present, but where ENB may not know correct data.

Alternative (a) – E-UTRAN IEs for the necessary GERAN information
Annex 2 contains an analysis of the “special procedural rules”, which are needed when the “GERAN IEs” are used in Cell Change Order from E-UTRAN.
The ‘GERAN specifics’ to describe are:

1 How the UE shall behave in absence of ‘NC mode’

2 How the UE shall behave in absence of valid SI or PSI.

3 How the GERAN IEs are constructed (i.e. in the same way as in 2G to 2G NACC. The PSI messages are encoded as such, whereas the SI messages exclude 2 octets of headers)

Conclusion:

There will be less ‘GERAN specifics’ in E-UTRAN RRC with alternative (a)
Proposal 1: Use alternative (a), ), i.e. include E-UTRAN IEs (inside the Inter RAT target IE) for the necessary GERAN information
3 In which cases should CCO work?
The legacy Cell Change Order procedures will work also in the cases:
1 NC mode is not provided

2 SI/PSI is not provided

The UE will in such cases attempt to acquire the correct data by reading the broadcast of the target cell. This will extend the interruption, but will make the procedure more robust and also enable the re-use of existing UE procedures from GERAN. 

Proposal 2: Enable CCO also if NC mode and/or SI/PSI are not provided
This added delay motivates a separate time-out value for detection of “failure to connect to target”. This could be solved in three ways:

1 By adding a rule that absence of the Inter RAT message IE indicates that CCO timers shall be used. However, handover to cdma2000 will also not include any Inter RAT message IE, so this method is not sufficiently flexible

2 By adding a CCO indicator, which informs the UE which time-out value to use. Either the ones given for the target RAT (e.g. 44.060 for GERAN) or a CCO timer provided in E-UTRAN (corresponding to T309 in UTRAN)

3 By including the actual timer value in the MOBILITY FROM E-UTRA COMMAND message. For handover, this value will override the target given for the target RAT

Alternative 2 is the most straightforward, since any conflict with other specifications is avoided.

Proposal 3: Add a CCO Indicator IE to MOBILITY FROM E-UTRA COMMAND message, which will determine when the UE shall use the longer Cell Change Order timer.

4 Conclusion

We suggest that RAN2 endorses the proposals
Proposal 1: Use alternative (a), i.e. include E-UTRAN IEs (inside the Inter RAT target IE) for the necessary GERAN information
Proposal 2: Enable CCO also if NC mode and/or SI/PSI are not provided Add
Proposal 3: a CCO Indicator IE to MOBILITY FROM E-UTRA COMMAND message, which will determine when the UE shall use the longer Cell Change Order timer.
A text proposal for 36.331 is included in Annex 3.
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6 Annex 1: Analysis of GERAN messages

GERAN uses two messages for Cell Change Order:

· PACKET NEIGHBOUR CELL DATA to convey System Information for the target cell. This message can be repeated with different CONTAINER_INDEX values, if one message cannot hold the entire set of System Information
· PACKET CELL CHANGE ORDER to convey target cell identification, Network Control measurement parameters, IMMEDIATE_REL parameter and CCN_ACTIVE parameter

There is only one occurrence of MOBILITY FROM E-UTRA COMMAND in the currently described procedure, so this single message must carry both PACKET NEIGHBOUR CELL DATA (possibly optional and possibly several occurences) and PACKET CELL CHANGE ORDER. The currently defined contents of the MOBILITY FROM E-UTRA COMMAND is shown below. The IE Inter RAT message will in the cell change order case carry two (or more) GERAN messages.
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Transaction identifier
	MP
	
	Integer [0..3]
	
	

	Inter RAT target
	MP
	
	<ref>
	
	

	Inter RAT message
	OP
	
	<ref >
	Used to transparently carry message corresponding to specifications from another RAT e.g. a handover command, (Packet) System Information as used in case of Network assisted cell change
	


Below is an analysis of the contents of the two messages. The tabular follows RAN2-practices, for easy reading in RAN2, but the “real message coding” is CSN.1 .
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	PAGE_MODE
	MP
	
	bit (2)
	Indicates the Page Mode in the target cell:

bit
value
2
1
0
0
Normal Paging

0
1
Extended Paging

1
0
Paging Reorganization

1

1

Same as before 

	

	Global TFI
	MP
	
	
	Global TFI IE = Uplink or Downlink TFI  (5 bits)
	

	>Choice UL or DL TFI
	MP
	
	
	
	

	>>UL TFI
	OP
	
	
	Uplink TFI  (5 bits). 
	

	>>DL TFI
	OP
	
	
	Downlink TFI  (5 bits). 
	

	CONTAINER_ID
	MP
	
	bit(2)
	
	

	Spare
	MP
	
	bit(1)
	
	

	CONTAINER_INDEX
	MP
	
	bit(5)
	
	

	>ARFCN
	OP
	
	bit(10)
	
	

	>BSIC
	OP
	
	bit(6)
	
	

	>Container repetition struct
	MP
	1 to <many>
	
	
	

	>>CHOICE Final or Continued
	
	
	
	
	

	>>>Final Container Segment
	OP
	
	
	
	

	>>>>PD
	
	
	bit(3)
	protocol discriminator:

bit
value
210
000
BCCH (LAPDm)

001
PBCCH (RLC/MAC)

010

…

111
Reserved; If received the contents of the container shall be discarded


	

	>>>>CD_LENGTH
	
	
	bit(5)
	Exclude 00000, exclude 11111
	

	>>>>CONTAINER_DATA
	
	
	octet (val(CD_LENGTH))
	Final container segment. Next container follows.
	

	>>>Continued Container Segment
	OP
	
	
	
	

	>>>>PD
	
	
	bit(3)
	
	

	>>>>CD_LENGTH
	
	
	bit(5)
	Value 11111
	

	>>>>CONTAINER_DATA
	
	
	octet (val(CD_LENGTH))
	Container continued in next message.
	

	>spare
	OP
	
	bit(3)
	Repetition of the container repetition struct continues until:
A) val(CD_LENGTH) = 0 or
B) end of PNCD message
	

	>CD_LENGTH
	OP
	
	bit(5)
	Value 00000
	

	Padding bits
	
	
	
	
	


Table 1: PACKET NEIGHBOUR CELL DATA information element details

The following “special rules” thus apply for PACKET NEIGHBOUR CELL DATA:

4 If target System Info shall be mandated, then a rule must be added. If the size shall be limited to one PACKET NEIGHBOUR CELL DATA, then a rule must be added.

5 The PAGE_MODE option “Same as before” should never be used by E-UTRAN

6 The PD value shall be disregarded by the UE, when received in E-UTRAN. E-UTRAN inserts a dummy value

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

	PAGE_MODE
	MP
	
	bit(2)
	Indicates the Page Mode in the target cell:

bit
value
2
1
0
0
Normal Paging

0
1
Extended Paging

1
0
Paging Reorganization

1

1

Same as before 

	

	Choice TFI or TLLI
	MP
	
	Message Type
	TFI, TLLI or G-RNTI will be random numbers, since the UE is addressed by the encapsulating LTE message.
	

	>Global TFI
	OP
	
	
	Global TFI IE = Uplink or Downlink TFI  (5 bits)
	

	>>Choice UL or DL TFI
	MP
	
	
	
	

	>>>UL TFI
	OP
	
	
	Uplink TFI  (5 bits). 
	

	>>>DL TFI
	OP
	
	
	Downlink TFI  (5 bits). 
	

	>TLLI / G-RNTI : 
	OP
	
	bit (32)
	Should be avoided in LTE due to larger size.
	

	Choice Radio Access Technology
	MP
	
	 
	
	

	>GERAN
	OP
	
	 
	 
	

	>>IMMEDIATE_REL
	MP
	
	bit
	0
No immediate abort of operation in the old cell is required. Follow rules for cell reselection in clause 5.5.1.1 of 44.060

1
Immediate abort of operation in the old cell is required.
	

	>>GSM target cell
	 
	 
	
	See <GSM target cell struct > below
	

	>non-GERAN or extension
	OP
	
	 
	Not needed in LTE
	

	>>Choice Message escape
	MP
	
	bit(2)
	= 00 for UTRAN

{ 01 | 10 | 11} are reserved for future extensions
	

	>>>UTRAN
	
	
	
	
	

	>>>>IMMEDIATE_REL
                                                            
	MP
	
	bit
	
	

	>>>>UTRAN FDD Target cell
                                                            
	OP
	
	
	See < UTRAN FDD Target cell IE >
	

	>>>> UTRAN TDD Target cell
	OP
	
	
	See < UTRAN TDD Target cell IE >
	

	>>>>G-RNTI extension

	OP
	
	bit (4) 
	
	REL-5


Table 2: PACKET CELL CHANGE ORDER information element details

The <GSM target cell struct> is expanded below:

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

	GSM target cell struct
	
	
	
	
	

	ARFCN
	MP
	
	bit (10)
	 
	

	BSIC
	MP
	
	bit (6)
	
	

	NC Measurement Parameters struct 
	MP
	
	
	
	

	>NETWORK_CONTROL_ORDER
	MP
	
	bit(2)
	This IE is mandatory
	

	>NC_REP_GROUP
	OP
	
	
	
	

	>>NC_NON_DRX_PERIOD
	MP
	
	bit(3)
	
	

	>>NC_REPORTING_PERIOD_I
	MP
	
	bit(3)
	
	

	>>NC_REPORTING_PERIOD_T 
	MP
	
	bit(3)
	
	

	>NC_FREQUENCY_LIST 
	OP
	
	
	
	

	>>Removed Frequency List
	OP
	
	< NC Frequency list struct >
	
	

	Later additions per release appear at the end of the message, starting with LSA Parameters. The extension coding is excluded.

	LSA Parameters
	OP 
	
	< LSA Parameters IE>
	 
	REL-98

	ENH Measurement parameters
	MP
	
	< ENH Measurement parameters struct >
	This IE is mandatory and it also contains several mandatory IEs
	REL-99

	CCN_ACTIVE                                                                                                     
	MP
	 
	bit (1)
	 This IE is mandatory
	REL-4

	CONTAINER_ID                                     
	OP
	
	bit (2)
	
	REL-4

	CCN Support Description                                                        
	OP
	
	< CCN Support Description struct >
	
	REL-4

	G-RNTI extension                                                                                                                         
	OP
	
	bit (4)
	 
	REL-5

	Iu Mode Neighbour Cell Parameters
	OP
	
	< Iu Mode Neighbour Cell params struct >
	Supplementary information for dual Iu mode and A/Gb mode capable cells
	

	NC Iu MODE ONLY CAPABLE CELL LIST
	OP
	
	<NC Iu Mode Only Cell List struct >
	
	REL-5

	GPRS 3G Additional Measurement Parameters Description 2
	OP
	
	< GPRS 3G Additional Measurement Parameters Description 2 struct >
	
	REL-5

	3G_CCN_ACTIVE                                                                         
	MP
	
	bit (1)
	 This IE is mandatory
	REL-6

	700_REPORTING_OFFSET+
700_REPORTING_THRESHOLD
	OP
	
	bit (3)+
bit (3)
	 
	REL-7

	810_REPORTING_OFFSET+
810_REPORTING_THRESHOLD
	OP
	
	bit (3)+

bit (3)
	 
	REL-7


Table 3: “GSM target cell struct” information element details
The following “special rules” thus apply for PACKET CELL CHANGE ORDER:
1 The PAGE_MODE option “Same as before” should never be used by E-UTRAN

2 GERAN message addressing (TFI/TLLI/G-RNTI) shall be disregarded by the UE. eNB enters “dummy” value.
3 IMMEDIATE_REL should always use case “immediate abort” in order to avoid detailed references to GERAN reselection rules (other option may remain, but need not be tested)
4 The UTRAN CCO option should never be used (may remain, but need not be tested)
5 Either the UE “GERAN revision” must be made available to eNB (e.g. by requiring it to be equal to the E-UTRAN revision) or E-UTRAN shall assume a fixed capability (e.g. REL-97). The latter is simpler, albeit slightly less future-proof.

6 A fixed GERAN capability of REL-97 shall be stated. Hence no further rules are needed for ENH Measurement parameters, CCN_ACTIVE or 3G_CCN_ACTIVE, which could otherwise be mandatory present, but where ENB may not know correct data.

7 Annex 2: Analysis of an E-UTRAN “Cell Change Order” message

It can be anticipated that an E-UTRAN ‘Cell Change Order’ needs to contain the same information elements as the UTRAN counterpart message CELL CHANGE ORDER FROM UTRAN, which is shown below:
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	Activation time
	MD
	
	Activation time 10.3.3.1
	Default value is "now"
	

	RB Information elements
	
	
	
	
	

	RAB information list
	OP
	1 to <maxRABsetup>
	
	This IE should not be included in this version of the protocol.
	

	>RAB info
	MP
	
	RAB info 10.3.4.8
	
	

	Other information elements
	
	
	
	
	

	Target cell description
	MP
	
	
	
	

	>CHOICE Radio Access Technology
	MP
	
	
	Two spare values are needed.
	

	>>GSM
	
	
	
	
	

	>>>BSIC
	MP
	
	BSIC 10.3.8.2
	
	

	>>>Band Indicator
	MP
	
	Enumerated (DCS 1800 band used, PCS 1900 band used)
	Indicates how to interpret the BCCH ARFCN
	

	>>>BCCH ARFCN
	MP
	
	Integer (0..1023)
	[45]
	

	>>>NC mode
	OP
	
	Bit string(3)
	Includes bits b1-b3 of the NC mode IE specified in [43].

b1 is the least significant bit.

NOTE:
The Bit string should be extended to 4 bits in a later version of the message.
	

	>>>CHOICE GERAN System Info type
	OP
	
	
	
	REL-5

	>>>>SI
	
	
	GERAN system information

10.3.8.4f
	See [44]
	REL-5

	>>>>PSI
	
	
	GERAN system information

10.3.8.4f
	See [44]
	REL-5

	>>IS-2000
	
	
	
	
	


There are essentially only three ‘GERAN IEs’ to describe: NC mode, SI and PSI. 
The “GERAN specifics” to describe are:
1 How the UE shall behave in absence of ‘NC mode’

2 How the UE shall behave in absence of valid SI or PSI.

3 How the GERAN IEs are constructed (i.e. in the same way as in 2G to 2G NACC. The PSI messages are encoded as such, whereas the SI messages exclude 2 octets of headers)

Annex 3: Text proposal for 36.331

Note: this is based on the latest file R2-07xxxx CR 001 to 36331-800-v02 sent by Himke van der Velde to the RAN2 reflector 2007-12-20
----------------------First change--------------------------------
5.4.3
Mobility from E-UTRA

5.4.3.1
General


[image: image1.emf] 
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Figure 5.4.3.1-1: Mobility from E-UTRA, successful


[image: image2.emf] 
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Figure 5.4.3.1-2: Mobility from E-UTRA, unsuccessful

The purpose of this procedure is to move a UE in RRC_CONNECTED to a cell using another Radio Access Technology (RAT) e.g. GERAN or UTRA. The mobility from E-UTRA procedure covers both:

-
handover i.e. the MOBILITY FROM E-UTRA message includes radio resources that have been allocated for the UE in the target cell and

-
cell change order i.e. the MOBILITY FROM E-UTRA message may include information facilitating access of and/ or connection establishment in the target cell e.g. system information. Cell change order is applicable only to GERAN.

The mobility from E-UTRA procedure applies when signalling radio bearers are established, possibly in combination with EPS bearers.

5.4.3.2
Initiation

E-UTRAN initiates the mobility from E-UTRA procedure to a UE in RRC_CONNECTED, possibly in response to a MEASUREMENT REPORT message by sending a MOBILITY FROM E-UTRA message. E-UTRA initiates the procedure only when security has been activated.
5.4.3.3
Reception of the MOBILITY FROM E-UTRA by the UE

The UE shall be able to receive a MOBILITY FROM E-UTRA message and perform a change to another RAT, even if no prior UE measurements have been performed on the target cell.
The UE shall:
1>
If the inter RAT message included in the MOBILITY FROM E-UTRA message concerns a ‘handover command’:

2>
access the target cell indicated in the MOBILITY FROM E-UTRA message using the dedicated resources included in the inter RAT message in accordance with the specifications of the other RAT;

2>
If the MOBILITY FROM E-UTRA message includes a subset of the established EPS bearers (FFS):

3>
inform upper layers about the failure to continue the EPS bearers not included in the MOBILITY FROM E-UTRA message;
1>
else (inter RAT message does not concern a ‘handover command’):

2>
Start timer T3xx (FFS); and 

2>
establish the connection to the target cell indicated in the MOBILITY FROM E-UTRA message in accordance with the specifications of the other RAT and the inter RAT message(s) included in the MOBILITY FROM E-UTRA message;
2>
if IE "NC mode" is not included in the CELL CHANGE ORDER FROM UTRAN:

3>
retrieve it from the target cell as specified in [44.018];

3>
act upon IE "NC mode" as specified in [44.018].
2>
if the IE "Geran System Information" is present:

3>
if according to [44.060] the IE "GERAN System Information" includes a correct and consistent set of SI or PSI messages:

4>
use this information as the system information to begin access on the target GERAN cell.

3>
otherwise:

4>
ignore the IE "GERAN System Information" and continue the Cell Change Order procedure.

NOTE:
The IE "GERAN System Information" is constructed in the same way as in 2G to 2G NACC, i.e. the PSI messages are encoded as such, whereas the SI messages exclude 2 octets of headers, see [44.060].
5.4.3.4
Successful completion of the mobility from E-UTRA

Upon successfully completing the handover or cell change, the UE shall:
1> In case of Cell Change Order, stop timer Txx

1>
clear or set variables upon leaving E-UTRA RRC_CONNECTED as specified in subclause XX.X.
Editors note
There may be a need to re-map information regarding e.g. EPS bearers, security as well as clearing of variables, UE context. Also, timers monitoring the successful completion (if specified), may need to be stopped.
To be specified
5.4.3.5
Mobility from E-UTRA failure

The UE shall:
1>
If the UE fails to connect to the target cell indicated in the MOBILITY FROM E-UTRA message OR
NOTE: Expiry of  T3xx is one trigger of failure to connect, which is used only in the case of Cell Change Order.
1>
if the MOBILITY FROM E-UTRA message includes an invalid inter RAT message or an inter RAT message not supported by the UE (need to specify the UE behaviour for this error case is FFS):

2>
If the UE succeeds to revert back to the source E-UTRA cell and the configuration used prior to the reception of the MOBILITY FROM E-UTRA message (FFS):

Editors note
Further details need to be specified regarding the (part of the) previously used configuration that the UE shall resume.
3>
send a MOBILITY FROM E-UTRA FAILURE message;
2>
else:

3>
act as specified for the case of detecting radio link failure (FFS);

The details of the handover failure handling are FFS i.e. whether RL failure operation will be re-used, whether UE shall (always) revert to source cell
----------------------Next change--------------------------------
6.2.4
MOBILITY FROM E-UTRA COMMAND

Message used to order handover or cell change from E-UTRA


Signalling radio bearer: SRB 1 or SRB 2 (FFS)


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: E-UTRAN -> UE

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Transaction identifier
	MP
	
	Integer [0..3]
	
	

	Inter RAT target
	MP
	
	<ref>
	
	

	Inter RAT message
	OP
	
	<ref >
	Used to transparently carry message corresponding to specifications from another RAT e.g. a handover command, (Packet) System Information as used in case of Network assisted cell change
	

	Mobility failure timer
	MD
	
	Integer(1…32)
	Value in steps of 0.25 seconds. Default value is 2.
Timer starts at reception of the command
	


----------------------Next change--------------------------------
6.3.4.10
Inter RAT target

Parameters relevant for network controlled mobility from E-UTRA to other RATs,  e.g. Target cell identity

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	CHOICE Radio Access Technology
	MP
	
	
	
	

	>GERAN
	
	
	
	
	

	>>BSIC
	MP
	
	BSIC 6.x.x.x
	
	

	>>Band Indicator
	MP
	
	Enumerated (DCS 1800 band used, PCS 1900 band used)
	Indicates how to interpret the BCCH ARFCN
	

	>>BCCH ARFCN
	MP
	
	Integer (0..1023)
	[45.005]
	

	>>NC mode
	OP
	
	Bit string(3)
	Includes bits b1-b4 of the NC mode IE specified in [44.018].

b1 is the least significant bit.
	

	>>CHOICE GERAN System Info type
	OP
	
	
	
	

	>>>SI
	
	
	GERAN system information

6.x.x.x
	See [44.060]
	

	>>>PSI
	
	
	GERAN system information

6.x.x.x
	See [44.060]
	

	>UTRAN
	
	
	
	
	

	>>FFS
	
	
	
	
	

	>Cdma2000
	
	
	
	FFS
	

	>>FFS
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