Page 1



3GPP TSG-RAN WG2 Meeting #27 
Tdoc R2-020324

Orlando, FL, USA, 18-23 Feb 2002

Title: 
UM SNs in relocation
Source:  NTT DoCoMo
1. Introduction

Unlike RLC AM, the specification is not clear how UM SN shall be handled when SRNS relocation occurs.  This document intends to clarify implied behavior from the current specification, and potential problem.

2. Discussion

Looking at 14.12.4.2 of TS25.331, UM SNs are not included in SRNS Relocation Info.  This suggests that SNs will not be continued upon SRNS relocation.  Although there is no textual description that suggest it needs to be “reset” neither,  it is assumed that UM SNs are set to “0”, and HFN is incremented by one.

Consider the following case:

Table1 represents a change of COUNT-C value of UM RB for downlink from the time instance T to (T+3), both for RNC and UE.  

At the time instance T, COUNT-C value is synchronized between RNC and UE.  At the time instances (T+1) and (T+2), PDU is transmitted to the UE, but UE does not correctly receives those two PDUs.  Now, in between (T+2) and (T+3), SRNS relocation occurs.  According to above assumption, UM SN will be set to 0, and HFN must be set to A+2 on RNC side, in order to gurantee in-sequence delivery.  Since UE does not know SRNS relocation occurred, by looking at the SN, UE increments the HFN by one, to A+1.  At this point, we have a mismatch, and data on this UM RB cannot be deciphered correctly anymore.

Table 1

	
	Time
	T
	T+1
	T+2
	T+3

	RNC
	HFN
	A
	A+1
	A+1
	A+2

	
	UM SN
	15
	0
	1
	0

	Whether PDU is received correctly by the UE
	○
	X
	X
	○

	UE
	HFN
	A
	A
	A
	A+1

	
	SN
	15
	15
	15
	0


3. Proposed Solution

There are few possible solutions, but the solution with the minimum isolated impact seems to be simply continuing to use the UM SNs by adding UM SNs to SRNS Relocation Information.  This will limit the change on the network side only.

The end result will be as below, and UE will assume it missed few PDUs.  

	
	Time
	T
	T+1
	T+2
	T+3

	RNC
	HFN
	A
	A+1
	A+1
	A+1

	
	UM SN
	15
	0
	1
	2
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11.5
RRC information between network nodes

IMPORTS

-- Radio Bearer IEs :


PredefinedConfigStatusList,


PredefinedConfigValueTag,


RAB-InformationSetupList,

RB-Identity,

SRB-InformationSetupList,

-- ***************************************************

--

-- SRNC Relocation information

--

-- ***************************************************
SRNC-RelocationInfo ::= CHOICE {


r3







SEQUENCE {



sRNC-RelocationInfo-r3


SRNC-RelocationInfo-r3-IEs,



v380NonCriticalExtensions


SEQUENCE {




sRNC-RelocationInfo-v380ext
SRNC-RelocationInfo-v380ext-IEs,




-- Reserved for future non critical extension




v390NonCriticalExtensions


SEQUENCE {





sRNC-RelocationInfo-v390ext


SRNC-RelocationInfo-v390ext-IEs,





v3a0NonCriticalExtensions


SEQUENCE {






sRNC-RelocationInfo-v3a0ext


SRNC-RelocationInfo-v3a0ext-IEs,





-- Reserved for future non critical extension






nonCriticalExtensions


SEQUENCE {}
OPTIONAL





}

OPTIONAL




}

OPTIONAL


}

OPTIONAL


},


criticalExtensions



SEQUENCE {}

}

SRNC-RelocationInfo-r3-IEs ::=



SEQUENCE {


-- Non-RRC IEs



stateOfRRC





StateOfRRC,



stateOfRRC-Procedure


StateOfRRC-Procedure,


-- Ciphering related information IEs


-- If the extension v380 is included use the extension for the ciphering status per CN domain



cipheringStatus




CipheringStatus,



calculationTimeForCiphering

CalculationTimeForCiphering


OPTIONAL,



cipheringInfoPerRB-List


CipheringInfoPerRB-List



OPTIONAL,



count-C-List




COUNT-C-List





OPTIONAL,



integrityProtectionStatus

IntegrityProtectionStatus,



srb-SpecificIntegrityProtInfo
SRB-SpecificIntegrityProtInfoList,



implementationSpecificParams
ImplementationSpecificParams

OPTIONAL,


-- User equipment IEs



u-RNTI






U-RNTI,



c-RNTI






C-RNTI







OPTIONAL,



ue-RadioAccessCapability

UE-RadioAccessCapability,



ue-Positioning-LastKnownPos

UE-Positioning-LastKnownPos


OPTIONAL,


-- Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList
OPTIONAL,


-- UTRAN mobility IEs



ura-Identity




URA-Identity





OPTIONAL,


-- Core network IEs



cn-CommonGSM-MAP-NAS-SysInfo
NAS-SystemInformationGSM-MAP,



cn-DomainInformationList

CN-DomainInformationList


OPTIONAL,


-- Measurement IEs



ongoingMeasRepList



OngoingMeasRepList




OPTIONAL,


-- Radio bearer IEs



predefinedConfigStatusList

PredefinedConfigStatusList,



srb-InformationList



SRB-InformationSetupList,



rab-InformationList



RAB-InformationSetupList


OPTIONAL,


-- Transport channel IEs



ul-CommonTransChInfo


UL-CommonTransChInfo



OPTIONAL,



ul-TransChInfoList



UL-AddReconfTransChInfoList


OPTIONAL,



modeSpecificInfo



CHOICE {




fdd







SEQUENCE {





cpch-SetID





CPCH-SetID




OPTIONAL,





transChDRAC-Info



DRAC-StaticInformationList
OPTIONAL




},




tdd







NULL



},



dl-CommonTransChInfo


DL-CommonTransChInfo



OPTIONAL,



dl-TransChInfoList



DL-AddReconfTransChInfoList


OPTIONAL,


-- Measurement report



measurementReport



MeasurementReport




OPTIONAL

}

SRNC-RelocationInfo-v380ext-IEs ::= SEQUENCE {


-- Ciphering related information IEs



cn-DomainIdentity




CN-DomainIdentity,



cipheringStatusList




CipheringStatusList

}

SRNC-RelocationInfo-v390ext-IEs ::= SEQUENCE {



cn-DomainInformationList-v390ext
CN-DomainInformationList-v390ext

OPTIONAL,



ue-RadioAccessCapability-v370ext
UE-RadioAccessCapability-v370ext

OPTIONAL,



ue-RadioAccessCapability-v380ext
UE-RadioAccessCapability-v380ext

OPTIONAL,



dl-PhysChCapabilityFDD-v380ext

DL-PhysChCapabilityFDD-v380ext,


failureCauseWithProtErr



FailureCauseWithProtErr




OPTIONAL
}

SRNC-RelocationInfo-v3a0ext-IEs ::= SEQUENCE{



cipheringInforPerRB-List-v3a0ext

CipheringInforPerRB-List-v3a0ext
OPTIONAL
}
CipheringInforPerRB-List-v3a0ext ::= SEQUENCE (SIZE (1..maxRB)) OF











UM-SNs

UM-SNs ::= SEQUENCE{



rb-Identity





RB-Identity,


dl-UM-SN





BIT STRING(7),



ul-UM-SN





BIT STRING(7)
}
14.12.4.2
SRNS RELOCATION INFO
This RRC message is sent between network nodes when preparing for an SRNS relocation.


Direction: source RAT(target RNC
	Information Element/Group Name
	Need
	Multi
	Type and reference
	Semantics description

	Non RRC IEs
	
	
	
	

	>State of RRC
	MP
	
	RRC state indicator, 10.3.3.10
	

	>State of RRC procedure
	MP
	
	Enumerated (await no RRC message, Complete, await RB Setup Complete, await RB Reconfiguration Complete, await RB Release Complete, await Transport CH Reconfiguration Complete, await Physical CH Reconfiguration Complete, await Active Set Update Complete, await Handover Complete, send Cell Update Confirm, send URA Update Confirm,

, others)
	

	Ciphering related information
	
	
	
	

	>Ciphering status for each CN domain
	MP
	<1 to maxCNDomains>
	
	

	>>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	

	>>Ciphering status
	MP
	
	Enumerated(Not started, Started)
	

	>Latest configured CN domain
	MP
	
	CN domain identity 10.3.1.1
	Value contained in the variable of the same name.

	>Calculation time for ciphering related information
	CV-Ciphering
	
	
	Time when the ciphering information of the message were calculated, relative to a cell of the target RNC

	>>Cell Identity
	MP
	
	Cell Identity 10.3.2.2
	Identity of one of the cells under the target RNC and included in the active set of the current call

	>>SFN
	MP
	
	Integer(0..4095)
	

	>COUNT-C list
	CV-Ciphering
	1 to <maxCNdomains>
	
	COUNT-C values for radio bearers using transparent mode RLC

	>>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	

	>>COUNT-C
	MP
	
	Bit string(32)
	

	>Ciphering info per radio bearer
	OP
	1 to <maxRB>
	
	For signalling radio bearers this IE is mandatory.

	>>RB identity
	MP
	
	RB identity

10.3.4.16
	

	>>Downlink HFN 
	MP
	
	Bit string(20..25)
	This IE is either RLC AM HFN (20 bits) or RLC UM HFN (25 bits)

	>>Downlink SN
	OP
	
	Bit String(7)
	SN for RLC UM

	>>Uplink HFN 
	MP
	
	Bit string(20..25)
	This IE is either RLC AM HFN (20 bits) or RLC UM HFN (25 bits)

	>>Uplink SN
	OP
	
	Bit String(7)
	SN for RLC UM

	Integrity protection related information
	
	
	
	

	>Integrity protection status
	MP
	
	Enumerated(Not started, Started)
	

	>Signalling radio bearer specific integrity protection information
	CV-IP
	4 to <maxSRBsetup>
	
	

	>>Uplink RRC HFN
	MP
	
	Bit string (28)
	

	>>Downlink RRC HFN
	MP
	
	Bit string (28)
	

	>>Uplink RRC Message sequence number
	MP
	
	Integer (0..

15)
	

	>>Downlink RRC Message sequence number
	MP
	
	Integer (0..

15)
	

	>Implementation specific parameters
	OP
	
	Bit string (1..512)
	

	RRC IEs
	
	
	
	

	UE Information elements
	
	
	
	

	>U-RNTI
	MP
	
	U-RNTI

10.3.3.47
	

	>C-RNTI
	OP
	
	C-RNTI

10.3.3.8
	

	>UE radio access Capability
	MP
	
	UE radio access capability

10.3.3.42
	

	>UE radio access capability extension
	OP
	
	UE radio access capability extension 10.3.3.42a
	

	>Last known UE position
	OP
	
	
	

	>>SFN
	MP
	
	Integer (0..4095)
	Time when position was estimated

	>>Cell ID
	MP
	
	Cell identity; 10.3.2.2
	Indicates the cell, the SFN is valid for.

	>>CHOICE Position estimate
	MP
	
	
	

	>>>Ellipsoid Point
	
	
	Ellipsoid Point; 10.3.8.4a
	

	>>>Ellipsoid point with uncertainty circle
	
	
	Ellipsoid point with uncertainty circle 10.3.8.4d
	

	>>>Ellipsoid point with uncertainty ellipse
	
	
	Ellipsoid point with uncertainty ellipse 10.3.8.4e
	

	>>>Ellipsoid point with altitude
	
	
	Ellipsoid point with altitude 10.3.8.4b
	

	>>>Ellipsoid point with altitude and uncertainty ellipsoid
	
	
	Ellipsoid point with altitude and uncertainty ellipsoid 10.3.8.4c
	

	Other Information elements
	
	
	
	

	>UE system specific capability
	OP
	1 to <maxSystemCapability>
	
	

	>>Inter-RAT UE radio access capability 
	MP
	
	Inter-RAT UE radio access capability 10.3.8.7
	

	UTRAN Mobility Information elements
	
	
	
	

	>URA Identifier
	OP
	
	URA identity

10.3.2.6
	

	CN Information Elements
	
	
	
	

	>CN common GSM-MAP NAS system information
	MP
	
	NAS system information (GSM-MAP)

10.3.1.9
	

	>CN domain related information
	OP
	1 to <MaxCNdomains>
	
	CN related information to be provided for each CN domain

	>>CN domain identity
	MP
	
	
	

	>>CN domain specific GSM-MAP NAS system info
	MP
	
	NAS system information (GSM-MAP)

10.3.1.9
	

	>>CN domain specific DRX cycle length coefficient
	MP
	
	CN domain specific DRX cycle length coefficient, 10.3.3.6
	

	Measurement Related Information elements
	
	
	
	

	>For each ongoing measurement reporting
	OP
	1 to <MaxNoOfMeas>
	
	

	>>Measurement Identity
	MP
	
	Measurement identity

10.3.7.48
	

	>>Measurement Command
	MP
	
	Measurement command

10.3.7.46
	

	>>Measurement Type
	CV-Setup
	
	Measurement type

10.3.7.50
	

	>>Measurement Reporting Mode
	OP
	
	Measurement reporting mode

10.3.7.49
	

	>>Additional Measurements list
	OP
	
	Additional measurements list

10.3.7.1
	

	>>CHOICE Measurement
	OP
	
	
	

	>>>Intra-frequency
	
	
	
	

	>>>>Intra-frequency cell info
	OP
	
	Intra-frequency cell info list

10.3.7.33
	

	>>>>Intra-frequency measurement
quantity 
	OP
	
	Intra-frequency measurement quantity

10.3.7.38
	

	>>>>Intra-frequency reporting quantity 
	OP
	
	Intra-frequency reporting quantity

10.3.7.41
	

	>>>>Reporting cell status
	OP
	
	Reporting cell status

10.3.7.61
	

	>>>>Measurement validity
	OP
	
	Measurement validity

10.3.7.51
	

	>>>>CHOICE report criteria
	OP
	
	
	

	>>>>>Intra-frequency
measurement 
reporting criteria 
	
	
	Intra-frequency measurement reporting criteria

10.3.7.39
	

	>>>>>Periodical reporting
	
	
	Periodical reporting criteria

10.3.7.53
	

	>>>>>No reporting
	
	
	NULL
	

	>>>Inter-frequency
	
	
	
	

	>>>>Inter-frequency cell info
	OP
	
	Inter-frequency cell info list

10.3.7.13
	

	>>>>Inter-frequency measurement
quantity 
	OP
	
	Inter-frequency measurement quantity

10.3.7.18
	

	>>>>Inter-frequency reporting quantity 
	OP
	
	Inter-frequency reporting quantity

10.3.7.21
	

	>>>>Reporting cell status
	OP
	
	Reporting cell status

10.3.7.61
	

	>>>>Measurement validity
	OP
	
	Measurement validity

10.3.7.51
	

	>>>>CHOICE report criteria
	OP
	
	
	

	>>>>>Inter-frequency
measurement 
reporting criteria 
	
	
	Inter-frequency measurement reporting criteria

10.3.7.19
	

	>>>>>Periodical reporting
	
	
	Periodical reporting criteria

10.3.7.53
	

	>>>>>No reporting
	
	
	NULL
	

	>>>Inter-RAT
	
	
	
	

	>>>>Inter-RAT cell info
	OP
	
	Inter-RAT cell info list

10.3.7.23
	

	>>>>Inter-RAT measurement
quantity 
	OP
	
	Inter-RAT measurement quantity

10.3.7.29
	

	>>>>Inter-RAT reporting quantity 
	OP
	
	Inter-RAT reporting quantity

10.3.7.32
	

	>>>>Reporting cell status
	OP
	
	Reporting cell status

10.3.7.61
	

	>>>>Measurement validity
	OP
	
	Measurement validity

10.3.7.51
	

	>>>>CHOICE report criteria
	OP
	
	
	

	>>>>>Inter-RAT measurement 
reporting criteria 
	
	
	Inter-RAT measurement reporting criteria

10.3.7.30
	

	>>>>>Periodical reporting
	
	
	Periodical reporting criteria

10.3.7.53
	

	>>>>>No reporting
	
	
	NULL
	

	>>>Traffic Volume
	
	
	
	

	>>>>Traffic volume measurement
Object
	OP
	
	Traffic volume measurement object

10.3.7.70
	

	>>>>Traffic volume measurement
quantity 
	OP
	
	Traffic volume measurement quantity

10.3.7.71
	

	>>>>Traffic volume reporting quantity 
	OP
	
	Traffic volume reporting quantity

10.3.7.74
	

	>>>>CHOICE report criteria
	OP
	
	
	

	>>>>>Traffic volume measurement 
reporting criteria 
	
	
	Traffic volume measurement reporting criteria

10.3.7.72
	

	>>>>>Periodical reporting
	
	
	Periodical reporting criteria

10.3.7.53
	

	>>>>>No reporting
	
	
	NULL
	

	>>>Quality
	
	
	
	

	>>>>Quality measurement
Object
	OP
	
	Quality measurement object
	

	>>>>CHOICE report criteria
	OP
	
	
	

	>>>>>Quality measurement 
reporting criteria 
	
	
	Quality measurement reporting criteria

10.3.7.58
	

	>>>>>Periodical reporting
	
	
	Periodical reporting criteria

10.3.7.53
	

	>>>>>No reporting
	
	
	NULL
	

	>>>UE internal
	
	
	
	

	>>>>UE internal measurement
quantity 
	OP
	
	UE internal measurement quantity

10.3.7.79
	

	>>>>UE internal reporting quantity 
	OP
	
	UE internal reporting quantity

10.3.7.82
	

	>>>>CHOICE report criteria
	OP
	
	
	

	>>>>>UE internal measurement 
reporting criteria 
	
	
	UE internal measurement reporting criteria

10.3.7.80
	

	>>>>>Periodical reporting
	
	
	Periodical reporting criteria

10.3.7.53
	

	>>>>>No reporting
	
	
	NULL
	

	>>>UE positioning
	
	
	
	

	>>>>LCS reporting quantity
	OP
	
	LCS reporting quantity 10.3.7.111
	

	>>>>CHOICE report criteria
	OP
	
	
	

	>>>>>LCS reporting criteria
	
	
	LCS reporting criteria 10.3.7.110
	

	>>>>>Periodical reporting 
	
	
	Periodical reporting criteria 10.3.7.53
	

	>>>>>No reporting
	
	
	
	

	Radio Bearer Information Elements
	
	
	
	

	>Pre-defined configuration status information
	OP
	
	Pre-defined configuration status information 14.13.2.3
	

	>Signalling RB information list
	MP
	1 to <maxSRBsetup>
	
	For each signalling radio bearer

	>>Signalling RB information
	MP
	
	Signalling RB information to setup 10.3.4.24
	

	>RAB information list
	OP
	1 to <maxRABsetup>
	
	Information for each RAB

	>>RAB information
	MP
	
	RAB information to setup

10.3.4.10
	

	Transport Channel Information Elements
	
	
	
	

	Uplink transport channels
	
	
	
	

	>UL Transport channel information common for all transport channels
	OP
	
	UL Transport channel information common for all transport channels

10.3.5.24
	

	>UL transport channel information list
	OP
	1 to <MaxTrCH>
	
	

	>>UL transport channel information
	MP
	
	Added or reconfigured UL TrCH information

10.3.5.2
	

	>CHOICE mode
	OP
	
	
	

	>>FDD
	
	
	
	

	>>>CPCH set ID
	OP
	
	CPCH set ID

10.3.5.5
	

	>>>Transport channel information for DRAC list
	OP
	1 to <MaxTrCH>
	
	

	>>>>DRAC static information
	MP
	
	DRAC static information

10.3.5.7
	

	>>TDD
	
	
	
	(no data)

	Downlink transport channels
	
	
	
	

	>DL Transport channel information common for all transport channels
	OP
	
	DL Transport channel information common for all transport channels

10.3.5.6
	

	>DL transport channel information list
	OP
	1 to <MaxTrCH>
	
	

	>>DL transport channel information
	MP
	
	Added or reconfigured DL TrCH information

10.3.5.1
	

	>Measurement report
	OP
	
	MEASUREMENT REPORT

10.2.17
	

	Other Information elements
	
	
	
	

	Failure cause
	OP
	
	Failure cause 10.3.3.13
	Diagnostics information related to an earlier SRNC Relocation request (see NOTE 2 in 14.12.0a)

	Protocol error information
	CV-ProtErr
	
	Protocol error information 10.3.8.12
	


	Multi Bound
	Explanation

	MaxNoOfMeas
	Maximum number of active measurements, upper limit 16


	Condition
	Explanation

	Setup
	The IE is mandatory present when the IE Measurement command has the value "Setup", otherwise the IE is not needed.

	Ciphering
	The IE is mandatory present when the IE Ciphering Status has the value "started" and the ciphering counters need not be reinitialised, otherwise the IE is not needed.

	IP
	The IE is mandatory present when the IE Integrity protection status has the value "started" and the integrity protection counters need not be reinitialised, otherwise the IE is not needed.

	ProtErr
	This IE is mandatory present if the IE "Protocol error indicator" is included and has the value "TRUE". Otherwise it is not needed.
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