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1
Introduction
UE History information will be available for UTRAN and E-UTRAN intra-system HO purposes. This document discusses a way forward for inter-RAT HO cases

2
Discussion
E-UTRAN intra-system HO:

Currently, there exists the possibility to provide the UE history information during X2 and S1 handover towards the target eNB. For X2 HO, this is provided on top-message level of the X2AP: HANDOVER REQUEST message, for S1 HO within the Source eNB to Target eNB Transparent Container IE.

UTRAN intra-system Relocation:

Following agreements in recent meetings, a CR for RANAP is being prepared to provide a UTRAN specific UE history information within the Source RNC to target RNC Transparent Container IE.

Inter-RAT: 

Currently it is expected that UE history information chaining is only possible during intra-system HO/Relocation. After inter-system HO the UE history information gathered in the other RAT will get lost, as the respective IE definitions do not foresee the distinction of different RATs.

The receiving (target) RAN node, may use the information provided from the source RAN node, which in case of inter-RAT mobility is a RAN node supporting a different RAT, but is not able to pass it to the next HO target. 

Although usage of the UE history information during/after inter-RAT HO may be limited, the sheer indication that the UE was handed over from a different RAT should not get lost. Another use case would be the detection of ping-pong inter-RAT HO effects, which should not get lost as well.

Although the definition of the UE history information IEs in S1AP, X2AP and RANAP can be aligned in terms of parameters provided to the target node, this is neither a generic nor future proof approach, as RAT-specific extensions may be added in the future.

Furthermore, the global cell-id, as indicated in the UTRAN or E-UTRAN specific Source to Target Transparent container should be significant and unique within a certain RAT only. (It should not be expected that operators assign cell-ids to different RATs from a single cell-id numbering-space).

3
Proposal
It is proposed to extend the definition of the UE history information in S1AP, X2AP and RANAP by the introduction of a choice, in order to allow the continuation of the provision of UE history information also in case of inter-RAT HOs/Relocations. A possible implementation may be as follows:

Note:
It can be of course debated at length which AP shall contain the “root” ASN.1 definition of the basic UE history list. It’s the S1AP in this example.

3.1 S1AP

9.2.1.41
UE History Information

The UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Last Visited Cell List
	
	1 to MaxNrOfCells
	
	Most recent information is added to the top of this list
	-
	-

	
>Last Visited Cell Information
	M
	
	9.2.1.42
	
	-
	-

	Range bound
	Explanation

	MaxNrOfCells
	Maximum length of the list.   Value is 16.


9.2.1.xx
Last Visited Cell Information

This IE may either contain E-UTRAN or UTRAN specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Last Visited Cell Information
	
	
	
	

	>E-UTRAN specific Last Visited Cell Information
	M
	
	9.2.1.42
	

	>UTRAN specific Last Visited Cell Information
	M
	
	OCTET STRING
	This IE is encoded as defined in [25.413]


9.2.1.42
E-UTRAN specific Last Visited Cell Information

The E-UTRAN Last Visited Cell Information contains information about an E-UTRAN cell that is to be used for RRM purposes.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	E-UTRAN

CGI

9.2.1.38
	
	-
	-

	Cell Type
	M
	
	ENUMERATED(macro, micro, pico, femto, 

...)
	
	-
	-

	Time UE stayed in Cell
	O
	
	INTEGER (0..4095)
	The duration of the time the UE stayed in the cell in seconds. If the UE stays in a cell more than 4095s, this IE is set to 4095
	-
	-


3.2 X2AP

9.1.1.1
HANDOVER REQUEST

This message is sent by the source eNB to the target eNB to request the preparation of resources for a handover.

Direction: source eNB (  target eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.26
	Allocated at the source eNB


	YES
	reject

	Cause
	M
	
	9.2.8
	
	YES
	ignore

	Target Cell ID
	M
	
	ECGI 

9.2.16
	
	YES
	reject

	GUMMEI
	M
	
	9.2.18
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	> MME UE S1AP ID
	M
	
	INTEGER (0..232 -1)
	MME UE S1AP ID allocated at the MME


	–
	–

	> Aggregate Maximum Bit Rate
	O
	
	9.2.14
	
	–
	–

	> Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.27
	
	–
	–

	>SAE Bearers To Be Setup List
	
	1
	
	
	–
	–

	>>SAE Bearer Info
	
	1 to <maxnoof Bearers>
	
	
	EACH
	ignore

	>>> SAE Bearer ID
	M
	
	9.2.25
	
	–
	–

	>>> SAE Bearer Level QoS Parameters
	M
	
	9.2.11
	Inlcudes necessary QoS parameters 
	–
	–

	>>> DL Forwarding 
	O
	
	9.2.7
	
	–
	–

	>>> UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW tunnel endpoint. For delivery of UL PDUs
	–
	–

	> RRC Context
	M
	
	OCTET STRING
	to transfer UE RAN context, see subclause 10.2.3 in [9]. 
	–
	–

	>Handover Restriction List
	O
	
	9.2.5
	
	–
	–

	>Location Reporting Information  
	O
	
	9.2.23
	Includes the necessary parameters for location reporting
	–
	–

	UE History Information
	O
	
	OCTET STRING
	This IE shall be encoded as defined in [36.413]
	YES
	ignore

	Trace Activation
	O
	
	9.2.2
	
	YES
	ignore


3.3 RANAP

9.2.1.28
Source RNC to Target RNC Transparent Container

The Source RNC to Target RNC Transparent Container IE is an information element that is produced by the source RNC and is transmitted to the target RNC. In inter-system handovers, the IE is transmitted from the external relocation source to the target RNC.

This IE is transparent to the CN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	
	-
	

	Number of Iu Instances
	M
	
	INTEGER (1..2)
	
	-
	

	Relocation Type
	M
	
	9.2.1.23
	
	-
	

	Chosen Integrity Protection Algorithm
	O
	
	9.2.1.13
	Indicates the integrity protection algorithm.
	-
	

	Integrity Protection Key
	O
	
	Bit String (128)
	
	-
	

	Chosen Encryption Algorithm
	O
	
	9.2.1.14
	Indicates the algorithm for ciphering of signalling data.
	-
	

	Ciphering Key
	O
	
	Bit String (128)
	
	-
	

	Chosen Encryption Algorithm 
	O
	
	9.2.1.14
	Indicates the algorithm for ciphering of CS user data.
	-
	

	Chosen Encryption Algorithm
	O
	
	9.2.1.14
	Indicates the algorithm for ciphering of PS user data.
	-
	

	d-RNTI
	C - ifUEnotinvolved
	
	INTEGER (0..1048575)
	
	-
	

	Target Cell ID
	C - ifUEinvolved
	
	INTEGER (0..268435455)
	This information element identifies a cell  uniquely within  UTRAN and consists of RNC-ID and C-ID  as defined in TS 25.401 [3].
	-
	

	Cell Load Information Group
	O
	
	9.2.1.60
	For “Cell Load-Based Inter-System Handover”
	-
	

	RAB TrCH Mapping
	O
	1 to <maxnoofRABs>
	
	
	-
	

	   >RAB ID
	M
	
	9.2.1.2
	
	-
	

	   >RAB Subflow    
	M
	1 to <maxRAB-Subflows>
	
	The RAB Subflows shall be presented in an order that corresponds to the order in which the RBs are presented per RAB in the RRC container included in this IE.
	-
	

	        >> Transport Channel IDs
	
	
	
	
	-
	

	        >>> DCH ID
	O
	
	INTEGER (0..255)
	The DCH ID is the identifier of an active dedicated transport channel. It is unique for each active DCH among the active DCHs simultaneously allocated for the same UE.
	-
	

	       >>> DSCH ID
	O
	
	INTEGER (0..255)
	The DSCH ID is the identifier of an active downlink shared transport channel. It is unique for each DSCH among the active DSCHs simultaneously allocated for the same UE.
	-
	

	       >>> USCH ID
	O
	
	INTEGER (0..255)
	The USCH ID is the identifier of an active uplink shared transport channel. It is unique for each USCH among the active USCHs simultaneously allocated for the same UE.
	-
	

	       >>> HS-DSCH MAC-d Flow ID
	O
	
	INTEGER (0..7)
	The HS-DSCH MAC-d Flow ID is the identifier of an HS-DSCH MAC-d flow over Iur.
	YES
	ignore

	       >>>E-DCH MAC-d Flow ID
	O
	
	INTEGER (0..7)
	The E-DCH MAC-d Flow ID is the identifier of an E-DCH MAC-d flow over Iur.
	YES
	ignore

	    >CN Domain Indicator
	M
	
	9.2.1.5
	
	YES
	ignore

	SRB TrCH Mapping
	O
	1 to <maxnoofSRBs>
	
	
	GLOBAL
	reject

	    >SRB ID
	M
	
	INTEGER (1..32)
	The SRB ID is the absolute value of the SRB.
	-
	

	    >DCH ID
	O
	
	INTEGER (0..255)
	The DCH ID is the identifier of an active dedicated transport channel over Iur. It is unique for each active DCH among the active DCHs simultaneously allocated for the same UE.
	-
	

	    >DSCH ID
	O
	
	INTEGER (0..255)
	The DSCH ID is the identifier of an active downlink shared transport channel over Iur. It is unique for each DSCH among the active DSCHs simultaneously allocated for the same UE.
	-
	

	    >USCH ID
	O
	
	INTEGER (0..255)
	The USCH ID is the identifier of an active uplink shared transport channel over Iur. It is unique for each USCH among the active USCHs simultaneously allocated for the same UE.
	-
	

	    >HS-DSCH MAC-d Flow ID
	O
	
	INTEGER (0..7)
	The HS-DSCH MAC-d Flow ID is the identifier of an HS-DSCH MAC-d flow over Iur.
	YES
	ignore

	    >E-DCH MAC-d Flow ID
	O
	
	INTEGER (0..7)
	The E-DCH MAC-d Flow ID is the identifier of an E-DCH MAC-d flow over Iur.
	YES
	ignore

	Trace Recording Session Information
	O
	
	9.2.1.66
	
	YES
	ignore

	MBMS Linking Information
	O
	
	ENUMERATED (UE-has-joined-Multicast-Services, ...)
	
	YES
	ignore

	d-RNTI for No IuCS UP
	O
	
	INTEGER (0..1048575)
	
	YES
	reject

	UE History Information
	O
	
	OCTET STRING
	This IE shall be encoded as defined in [36.413]
	YES
	ignore


	Condition
	Explanation

	IfUEnotinvolved
	This IE shall be present if the Relocation type IE is set to "UE not involved in relocation of SRNS".

	IfUEinvolved
	This IE shall be present if the Relocation type IE is set to "UE involved in relocation of SRNS".


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.

	maxRABSubflows
	Maximum no. of subflows per RAB. Value is 7.

	maxnoofSRBs
	Maximum no. of SRBs per RAB. Value is 8.


9.2.1.y
UTRAN specific Last Visited Cell Information

The Last Visited Cell Information contains information about an UTRAN cell that is to be used for RRM purposes.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UTRAN Cell ID
	
	1
	
	

	>PLMN identity
	M
	
	OCTET STRING (SIZE (3))

	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit, two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 

- a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 

- 3 digits from MNC (in case of a 3 digit MNC).

	>Cell ID
	M
	
	INTEGER (0..268435455)
	This information element identifies a cell uniquely within UTRAN and consists of RNC-ID and C-ID as defined in TS 25.401 [3].

	Cell Type
	M
	
	ENUMERATED(macro, micro, pico, femto, …)
	Defined in [xx].

	Time UE Stayed In Cell
	O
	
	INTEGER
 (0..4095)
	The duration of the time the UE stayed in the cell in seconds. If the UE stays in a cell more than 4095s, this IE is set to 4095
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