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E-UTRAN INTER RAT HANDOVER INFO transfer during reverse SRVCC
1. Introduction

In the reply LS [1] RAN2 tasked GERAN to further investigate possible mechanisms in GERAN for transferring of UE capabilities. Although RAN2 noted that there are advantages to the mechanism depicted in [2] RAN2 could not agree on this mechanism (see further in [1]).
In GERAN the E-UTRAN INTER-RAT HANDOVER INFO is available at the source BSS initiating the rSRVCC when there is support for inter-RAT PS handover. However there are also scenarios as indicated in GERAN#56 when no capabilities are available at the BSS. 

In order to addresses the request from RAN2 and also these other cases in this paper a new proposal is given. This proposal allows provisioning of the E-UTRAN INTER-RAT HANDOVER INFO to the eNB through the core network nodes. 
2. Background
One of the prerequisites for rSRVCC is the existence of the PS bearer at the source PS node SGSN / MME utilized for IMS registration and SIP signaling. The source SGSN/MME shall keep the mobile’s PS context for an rSRVCC capable mobile. This is needed to accommodate the case when the target MME does not receive the mobile’s PS context from the source MSC upon rSRVCC initiation. Based on the serving PS node information received from the mobile, the source MSC informs the target MME / SGSN on the serving PS node from which the mobile’s PS context can be retrieved. This is done through the Steps 1a, 4 and 5 highlighted in Figure 1 [see TS23.216] below:
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Figure 1. Identification of the Serving PS Node and PS context retrival [see 3GPP TS23.216]
In the PS domain in GERAN, the UTRAN and E-UTRAN INTER-RAT HANDOVER INFO needed in case of inter-RAT PS handover is transferred to the network during successful ATTACH and RAU procedure [see 3GPP TS 43.129, 3GPP TS 48.018 and 3GPP TS 24.008] as depicted in Figure 2 below. The BSS shall then include the E-UTRAN Inter-RAT HANDOVER INFO in the source eNB to target eNB container upon PS Handover to E-UTRAN according to the “source adapts to target” principle. The BSS shall also include the E-UTRAN INTER-RAT HANDOVER INFO in the Source BSS to Target BSS container (see Figure 2 / TS48.018) as well in case of intra-SGSN PS handover to allow the transfer of this IE to the next BSS during handover


[image: image2.emf]MS Source old
BSS SGSN

RAU REQUEST/ATTACH AREQUEST
(with the Ipter-RAT PS Handover to E-UTRAN set in the MS Ngtwork Capability )

RAU ACCEPT[ATTACH ACCEPT ’
(with the Request for E-UTRAN RAC capabilities set)
<
RAU COMPLT|E/ATTACH COMPLETE (with the E-UTRAN RAC capabilities)

q

Create BSS PFC REQUEST (with the E-UTRAN RAC capabilities)

Decision to perform
A/Gb PS Harjdover

PS HANDOVER (with the E-UTRAN RAC capabilities)










 

MS 

Source 

BSS 

Old  

SGSN 

   Decision to perform  

   A/Gb PS Handover 

RAU REQUEST/ATTACH AREQUEST 

(with the Inter-RAT PS Handover to E-UTRAN set in the MS Network Capability ) 

 

RAU ACCEPT/ATTACH ACCEPT  

(with the Request for  E-UTRAN RAC capabilities set) 

 

RAU COMPLTE/ATTACH COMPLETE (with the E-UTRAN RAC capabilities) 

 

Create BSS PFC REQUEST (with the E-UTRAN RAC capabilities) 

 

PS HANDOVER (with the E-UTRAN RAC capabilities) 

 


Figure 2. Use of GMM Messages for transferring E-UTRAN INTER-RAT HANDOVER INFO

In E-UTRAN the E-UTRAN INTER RAT HANDOVER INFO is sent/known to the MME. For example upon the Initial Context Setup procedure (see 3GPP TS 36.413) the MME is allowed to setup the initial UE context in the eNB as depicted in Figure 3. One of the parameters sent to eNB is the UE Radio capability IE namely the E-UTRAN INTER RAT HANDOVER INFO.
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Figure 3: Initial Context Setup procedure
The serving PS node shall keep the mobile’s context for an rSRVCC capable mobile. If this serving PS node has acquired the E-UTRAN INTER –RAT HANDOVER INFO this IE should thus also be available at the serving PS node together with the mobile’s MM and PS contexts. 

2.1 Size of E-UTRAN INTER RAT HANDOVER INFO 

In their Reply LS [1], RAN2 indicated that the size of E-UTRAN INTER RAT HANDOVER INFO would likely exceed the 255 octet limit of GERAN NAS signalling but not the MME storage limit of 510 octets. As CT1 indicated in [3] the limit size of the 257 octets cannot be exceeded and as such there need to be other means defined to provision the E-UTRAN INTER RAT HANDOVER INFO to the legacy SGSN seen that the legacy SGSN will ignore any additional octets or unknown IEs. 

RAN2 mentioned in [1] that the large size of E-UTRAN INTER RAT HANDOVER INFO applies from Rel-10 onwards, which means that whatever new proposal or solution for provisioning of E-UTRAN INTER RAT HANDOVER INFO in Rel-10 and onwards will not be backwards compatible with the Rel-8/Rel-9 solution. 

This problem with the large size of E-UTRAN INTER RAT HANDOVER INFO is a problem for the inter-RAT PS handover to E-UTRAN and not only for the CS to PS SRVCC, so any proposals should take into account both procedures and a single solution should be applicable to both.

In this proposal it is considered that the E-UTRAN INTER RAT HANDOVER INFO is available at the Serving PS node. In case of Rel-8/Rel-9 SGSN and MME this should be the case. For later releases this depends on the size of E-UTRAN INTER RAT HANDOVER INFO. 
3. Proposal

3.1 General

The Serving PS node supporting inter-RAT PS handover to E-UTRAN shall acquire the E-UTRAN INTER RAT HANDOVER INFO as per legacy procedures. For the mobile supporting rSRVCC this IE shall be acquired even in case when no inter-RAT PS handover is supported as depicted in Figure 4 below. The serving PS node receiving the E-UTRAN INTER RAT HANDOVER INFO keeps this IE together with the rest of PS contexts of this mobile as per legacy procedures for an rSRVCC supporting mobile. Note that as per current specifications SGSN and MME keep these capabilities until DETACH or a new ATTACH is made.
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Figure 4.1 : Proposal for E-UTRAN INTER RAT HANDOVER INFO Provisioning (changes needed highlighted in red)

A source BSS initiating the rSRVCC shall indicate to the source MSC if no E-UTRAN Inter-RAT HANDOVER INFO was added in the Source to Target transparent container. This indicator is to be forwarded from the source MSC to the target MME. The target MME  shall indicate this to the Serving PS node (old SGSN/MME) in the Context Request. The Serving PS node shall provide the E-UTRAN INTER-RAT HANDOVER INFO jointly with the rest of the PS context. This procedure is depicted in the Figure 4.2 below: 
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Figure 4.2 : Proposal for E-UTRAN INTER RAT HANDOVER INFO Provisioning (changes needed highlighted in red)

The target MME shall provide the E-UTRAN INTER RAT HANDOVER INFO as a separate IE in the HANDOVER REQUEST message. As mentioned above the eNB as per current specification already receives the UE Radio Capability during Initial Context Setup procedure and as such the receipt of E-UTRAN INTER RAT HANDOVER INFO as a separate IE from MME is not a new functionality from eNB perspective.

3.2 Required Changes 

The Changes required in terms of 3GPP specifications:

· TS24.008: Introduce an indicator in the MS network Capability for the CS to PS SRVCC (see [4]). This indicator is only set if CS to PS SRVCC Capability indicator is set in MS Classmark 3 and if no inter-RAT PS handover to UTRAN or E-UTRAN is set; 

· Old SGSN / old MME after acquiring the E-UTRAN INTER RAT HADNOVER INFO (see Figure 2) keeps the E-UTRAN Inter-RAT HANDOVER INFO together with the other MS/UE PS contexts for an rSRVCC capable mobile.
· Note: as per current specifications SGSN and MME keep these capabilities until DETACH or new ATTACH. 
· TS 48.008: Source BSS indicates in the CS to PS HO Required that no E-UTRAN Inter-RAT HANDOVER Info is included in the Source to Target Transparent Container; single bit indicator to be added to the CS to PS HANDOVER REQUIRED message (see [5]).
· TS 29. 280: Source MSC forwards this indication to the new SGSN/ MME in the SRVCC CS to PS Request; single bit indicator to be added to the SRVCC CS to PS Request(see Annex A).
· TS 29. 274:
1. New MME requests the E-UTRAN INTER RAT HANDOVER INFO from the old SGSN /old MME via the Context Request; single bit indicator to be added to the Context Request(see Annex B).
2. New MME receives the capabilities from the old SGSN /old MME via the Context Response; E-UTRAN INTER RAT HANDOVER INFO to be added to the Context Response message.
· TS 36.413: New MME forwards the received E-UTRAN INTER RAT HANDOVER INFO to the target eNB in the Handover Request; UE Radio Capability IE [see 36.413] is to be added to the HANDOVER REQUEST message (see Annex C); 
This proposal enables provisioning of the E-UTRAN RAC capabilities through the core network to the eNB. The advantage of this proposal is that only few changes to the signaling already used in the CS to PS handover procedure are required without any additional radio related mechanisms at the BSS or eNB.
4. Conclusions

In this paper a simple signaling based solution is given to enable the provision of E-UTRAN INTER RAT HANDOVER INFO to target eNB transparently through the core network without any impacts to the GERAN or E-UTRAN radio interface or MSC. This solution covers all rSRVCC scenarios for which the BSS may not have the E-UTRAN INTER RAT HANDOVER INFO available upon initiating CS to PS Handover from GERAN to E-UTRAN. 

The other option depicted in [2] cannot be adopted in GERAN2 due to the fact that this proposal was not agreed in RAN2 and also the eNB is not mandated to continue the handover if the UE radio capabilities are missing. Omitting the E-UTRAN INTER RAT HANDOVER INFO from the handover signaling to eNB would result in failure of CS to PS SRVCC. 
There are two different alternatives possible in GERAN WG2:

· Alternative 1: Agree the proposal in this paper in GERAN WG2 and inform CT1, CT4, RAN2, RAN3 and SA2 on the agreed solution.

· Alternative 2: Inform CT1, CT4, RAN2, RAN3 and SA2 that the rSRVCC is only feasible in GERAN when inter-RAT PS handover to E-UTRAN is possible as this is the only case when the source BSS has the E-UTRAN INTER RAT HANDOVER INFO and can build the Source eNB to Target eNB Container as expected by eNB according to the “source adapts to target” principle.
Seen the simplicity of the proposal in this paper it is recommended to select Alternative  1,  agree the associated GERAN related CRs depicted in [4], and endorse the CR depicted in [5]. Other groups should be liaised. On the size of E-UTRAN INTER RAT HANDOVER INFO exceeding the limits other groups should be informed that the problem is also valid for the inter-RAT PS handover from GERAN to E-UTRAN as well and therefore the same solution should be applicable to both procedures.
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Annex A
5.2.8
SRVCC CS to PS Request

A SRVCC CS to PS Request message shall be sent across Sv interface from the MSC Server to the target MME/SGSN as part of UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure in 3GPP TS 23.216 [2].

Table 5.28 specifies the presence requirements and conditions of the IEs in the message.
Table 5.2.8: Information Elements in a SRVCC CS to PS Request 
	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	IMSI
	C
	The IE shall be included if available.
	IMSI
	0

	ME Identity (MEI)
	C
	This IE shall be included if available.
	MEI
	0

	MSC Server Sv Address for Control Plane
	M
	This IE specifies the address for control plane Initial message which is chosen by the source MSC Server. 

The target MME/SGSN shall send subsequent control plane Initial messages related to the GTP tunnel for this UE towards this address.

	IP Address
	0

	MSC Server Sv TEID for Control Plane
	M
	This IE specifies the tunnel for control plane message which is chosen by the source MSC Server. 
The target MME/SGSN shall include this TEID in the GTP header of all control plane messages related to the GTP tunnel for this UE.
	TEID-C
	0

	Source to Target Transparent Container
	M
	The MSC Server shall include Source to Target Transparent Container IE.
	Source to Target Transparent Container 
	0

	Target Identification
	M
	This IE shall be included to identify the target access. 
	Target Identification
	0

	P-TMSI
	C
	This IE shall be included if available.
	P-TMSI
	0

	Source RAI
	C
	This IE shall be included if available
	ULI
	0

	P-TMSI Signature
	C
	This IE shall be included if available
	P-TMSI Signature
	0

	GUTI
	C
	This IE shall be included if available.
	GUTI
	0

	MM Context for CS to PS SRVCC
	M
	
	MM Context for CS to PS SRVCC
	0

	E-UTRAN INTER RAT HANDOVER INFO Missing Indication
	C
	This IE shall be included if available.
	Indicator that no E-UTRAN INTER RAT HANDOVER INFO is available 
	

	Private Extension
	O
	None
	Private Extension
	VS


Annex B
7.3.5
Context Request

The new MME/SGSN shall send the Context Request message to the old MME/SGSN on S3/S16/S10 interface as a part of TAU/RAU procedure and UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure to get the MM and EPS bearer Contexts for the UE. 

NOTE 1: 
During UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure as specified in 3GPP TS 23.216 [43], the GUTI, RAI IE, P-TMSI IE and P-TMSI Signature IE, are not received directly from the UE but from the MSC Server over Sv interface.

If the sending/new node is a MME, it shall include in the Context Request message:

-
the GUTI IE and Complete TAU Request Message IE, if the GUTI or the indication of mapped or native GUTI received from UE indicates the old node is a MME, as specified in subclause 2.8.2.2.2 of 3GPP TS 23.003 [2].

-
the RAI IE and the P-TMSI IE, which are derived from the GUTI received from UE, and the P-TMSI Signature that was received intact from the UE, if the GUTI or the indication of mapped or native GUTI indicates the old node is an SGSN as specified in subclause 2.8.2.2.2 of 3GPP TS 23.003 [2].

If the sending/new node is an SGSN, it shall include RAI IE, P-TMSI IE and P-TMSI Signature IE in the Context Request message. If the receiving/old node is an MME, it shall construct GUTI according to the RAI IE, P-TMSI IE and P-TMSI Signature IE (see the mapping relationship between RAI, P-TMSI, P-TMSI signature and GUTI defined in 3GPP TS23.003[2]), and find UE context via this GUTI.
The new MME differentiates the type of the old node as specified in subclause 2.8.2.2.2 of 3GPP TS 23.003 [2]. If the old node is an SGSN, the GUTI shall be mapped to RAI and P-TMSI by the new MME; if the old node is a MME, the new MME include GUTI IE and Complete TAU Request Message IE in the Context Request message. The Mapping between temporary and area identities is defined in 3GPP TS 23.003 [2].
The Target PLMN ID IE shall be used in old SGSN/MME in order to decide whether un-used authentication vectors to be distributed to new SGSN/MME or not. Distribution and use of authentication vectors between different serving network domains are specified in 3GPP TS 33.401 [12].

Table 7.3.5-1 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.5-1: Information Elements in a Context Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	IMSI
	C
	IMSI shall be included if the UE has been successfully authenticated.
	IMSI
	0

	GUTI
	C
	The New MME shall include this IE over S10 interface.
	GUTI
	0

	
	CO
	This IE shall be included over S10 interface if available during UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure as specified in 3GPP TS 23.216 [43].
	
	

	Routeing Area Identity(RAI)
	C
	This IE shall be included over S3/S16 interface, if the GUTI or the indication of mapped or native GUTI indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	ULI for RAI
	0

	
	CO
	This IE shall be included over S3/S16 interface if available during UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure as specified in 3GPP TS 23.216 [43].
	
	

	Packet TMSI(P-TMSI)
	C
	This IE shall be included over S3/S16 interface. For the S3 interface, if sent by the MME, this IE is derived by the MME from the GUTI received from the UE.
	P-TMSI
	0

	
	CO
	This IE shall be included over S3/S16 interface if available during UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure as specified in 3GPP TS 23.216 [43].
	
	

	P-TMSI Signature
	C
	This IE shall be included over S3/S16 interface if it is received from the UE.
	P-TMSI Signature
	0

	
	CO
	This IE shall be included over S3/S16 interface if available during UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure as specified in 3GPP TS 23.216 [43].
	
	

	Complete TAU request message
	C
	The new MME shall include this IE if available, and the old MME may use this IE for integrity check. See NOTE 3.
	Complete Request Message
	0

	S3/S16/S10 Address and TEID for Control Plane
	C
	This IE specifies the address and the TEID for control plane message which is chosen by the new MME/SGSN.  

In case of SGSN pool, the IPv4 or the IPv6 address field shall be set to the same value of the Source IP address of the IP packet carrying this message, and the relaying SGSN shall not change the content of this IE when sending it to the old SGSN. See NOTE 1.
	F-TEID
	0

	UDP Source Port Number
	C
	If an SGSN within the same SGSN pool as the old SGSN receives this message, the SGSN shall include the UDP Source Port number of the received message in this parameter if this IE is not present and relay the message to the old SGSN. The old SGSN shall use this UDP port as the UDP destination port of the Context Response message.
	Port Number
	0

	RAT Type
	C
	The RAT Type indicates the Radio Access Technology which is used in the new system. 
	RAT Type
	0

	Indication
	O
	This IE shall be included if any one of the applicable flags is set to 1.

Applicable Flags are:

-
The MS Validated indicates that the new system has successfully authenticated the UE, or the new system has validated the integrity protection of the TAU request message. See NOTE 3.
	Indication
	0

	Hop Counter
	O
	If an SGSN within the same SGSN pool with the old SGSN receives this message, the SGSN shall decrement the Hop Counter if this IE is present in the received message; otherwise, the SGSN may include a Hop Counter with a value of max-1, and may relay the message to the old SGSN.
	Hop Counter
	0

	Target PLMN ID
	CO
	If available, this IE shall be included in order to allow old MME/SGSN to make a judgment whether un-used authentication vectors to be distributed or not.
	Serving Network
	0

	MME/S4-SGSN LDN
	O
	This IE is optionally sent by the MME/S4-SGSN to the peer MME/S4-SGSN on the S3/S10/S16 interfaces (see 3GPP TS 32.423 [44]), when communicating the LDN to the peer node for the first time.
	Local Distinguished Name (LDN)
	0

	SGSN node name
	CO
	This IE shall be sent by the new SGSN on the S3 interface if both new SGSN and associated SGW support ISR. See NOTE 2.
	FQDN
	0

	MME node name
	CO
	This IE shall be sent by the new MME on the S3 interface if both new MME and associated SGW support ISR. See NOTE 2.
	FQDN
	1

	E-UTRAN INTER RAT HANDOVER INFO Request Indication
	C
	This IE shall be sent by the new MME if E-UTRAN INTER RAT HANDOVER INFO Missing Indication is received from the MSC for CS to PS SRVCC procedure.
	Indication 
	0

	Private Extension
	O
	
	Private Extension
	VS

	NOTE 1:
The relaying SGSN shall forward the Context Request message to the interface of the old SGSN, where the interface type is matching what is indicated in the IE S3/S16/S10 Address and TEID for Control Plane.

NOTE 2:
According to the 3GPP TS 23.401 [3], during an inter-RAT handover procedure for a UE with ISR activated, the source MME/SGSN should select the ISR associated CN node for this UE as the target CN node for the inter RAT HO when the ISR associated CN node can serve the target access. This parameter is exchanged when ISR is being activated and used in the source MME/SGSN for this decision upon subsequent inter-RAT handover.

NOTE 3:
The Complete TAU request message IE is available except during UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure as specified in 3GPP TS 23.216 [43]. In these procedures, the new MME shall set the Indication IE MSV (MS Validated) flag to 1.


7.3.6
Context Response

A Context Response message shall be sent as a response to a previous Context Request message during TAU/RAU procedure and UTRAN/GERAN to E-UTRAN/UTRAN (HSPA) SRVCC procedure. 

Possible Cause values are specified in Table 8.4-1. Message specific cause values are:

-
"IMSI not known"

-
"P-TMSI Signature mismatch"

-
"User authentication failed"
Table 7.3.6-1 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.6-1: Information Elements in a Context Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	
	Cause
	0

	IMSI
	C
	The IMSI shall be included in the message except for the case:

· If the UE is emergency attached and the UE is UICCless.

The IMSI shall be included in the message but not used as an identifier 

· if UE is emergency attached but IMSI is not authenticated.


	IMSI
	0

	MME/SGSN UE MM Context
	C
	This IE shall be included if the Cause IE has the value " Request Accepted ".
	MM Context
	0

	MME/SGSN UE EPS PDN Connections
	C
	This IE shall be included if there is at least a PDN connection for this UE on the sending MME/SGSN.

Several IEs with this type and instance values shall be included as necessary to represent a list of PDN Connections.
	PDN Connection 
	0

	Sender F-TEID for Control Plane
	C
	This IE shall be included if the Cause IE has the value "Request Accepted".
	F-TEID
	0

	SGW S11/S4 IP Address and TEID for Control Plane
	C
	This IE shall be included if a SGW is being used by the old MME/SGSN, except if:

· the source and target MME/S4-SGSN support the MME/S4-SGSN triggered SGW restoration procedure, and the source MME/S4-SGSN has not performed the SGW relocation procedure after the source SGW has failed as specified in 3GPP TS 23.007 [17].
· across the S16 interface if there is no active PDP context
	F-TEID
	1

	SGW node name
	C
	This IE identifies the SGW that was used by the old MME/SGSN and it shall be included by the source MME/S4-SGSN with the following exceptions:

· the source and target MME/S4-SGSN support the MME/S4-SGSN triggered SGW restoration procedure, and the source MME/S4-SGSN has not performed the SGW relocation procedure after the source SGW has failed as specified in 3GPP TS 23.007 [17].
· across the S16 interface if there is no active PDP context
	FQDN
	0

	Indication Flags
	C
	This IE shall be included if any of the flags are set to 1.

Idle mode Signalling Reduction Supported Indication: 

· This flag shall be set to 1 if the Cause IE value indicates "Request accepted" and the old system (including old MME/SGSN and the associated SGW) has the ISR capability.

Unauthenticated IMSI: 

· This flag shall be set to 1 if the IMSI present in the message is not authenticated and is for an emergency attached UE. 

Change Reporting support indication flag: 

· This flag shall be set to 1 if the Source S4-SGSN/MME supports Location Change Reporting mechanism. See NOTE 1. See NOTE 2.
CSG Change Reporting support indication flag: 

· This flag shall be set to 1 if the Source S4-SGSN/MME supports CSG Information Change Reporting mechanism. See NOTE 1. See NOTE 2.
ISRAU: 

· This flag shall be set to 1 on S10/S16 interface if the ISR is activated for the UE before the UE moving to the new SGSN/MME.

Management Based MDT allowed flag: 

· This flag shall be set to 1 for the inter-MME TAU procedure over the S10 interface, if Management Based Minimization of Drive Tests (MDT) is allowed. See 3GPP TS 36.413 [10] and 3GPP TS 32.422 [18]. 

SGW Restoration Needed Indication (SRNI): 

· This flag shall be set to 1 if both source and target MME/S4-SGSN support the MME/S4-SGSN triggered SGW restoration procedure and the source MME/S4-SGSN has not performed the SGW relocation procedure after the source SGW has failed as specified in 3GPP TS 23.007 [17].
	Indication
	0

	Trace Information
	C
	This IE shall be included when session trace is active for this IMSI/IMEI.
	Trace Information
	0

	HRPD access node S101 IP address
	C
	This IE shall be included only if the HRPD pre registration was performed at the old MME
	IP-Address
	0

	1xIWS S102 IP address
	C
	This IE shall be included only if the 1xRTT CS fallback pre registration was performed at the old MME
	IP-Address
	1

	Subscribed RFSP Index
	CO
	This IE shall be included only during inter-MME/SGSN mobility procedures, if the source MME/SGSN receives it from an HSS.
	RFSP Index
	0

	RFSP Index in Use
	CO
	This IE shall be included only during inter-MME/SGSN mobility procedures, if the source MME/SGSN supports the feature.
	RFSP Index
	1

	UE Time Zone
	CO
	When available, this IE shall be included by the source MME/S4-SGSN. 
	UE Time Zone
	0

	MME/S4-SGSN LDN
	O
	This IE is optionally sent by the MME/S4-SGSN to the peer MME/S4-SGSN on the S3/S10/S16 interfaces (see 3GPP TS 32.423 [44]), when communicating the LDN to the peer node for the first time.
	Local Distinguished Name (LDN)
	0

	MDT Configuration
	CO
	This IE shall be sent by the source MME to the target MME on the S10 interface for inter-MME TAU procedure, if the Job Type indicates Immediate MDT. See 3GPP TS 32.422 [18] subclause 4.2.6.
	MDT Configuration
	0

	SGSN node name
	CO
	This IE shall be sent by the old SGSN on the S3 interface if both old SGSN and associated SGW support ISR. See NOTE 3.
	FQDN
	1

	MME node name
	CO
	This IE shall be sent by the old MME on the S3 interface if both old MME and associated SGW support ISR. See NOTE 3.
	FQDN
	2

	E-UTRAN INTER RAT HANDOVER INFO 
	C
	This IE shall be sent by the source SGSN/MME if requested by the target MME.
	E-UTRAN UE RAC Capability
	

	Private Extension
	O
	
	Private Extension
	VS

	NOTE 1:
3GPP TS 23.401 [3] (e.g. subclause 5.3.2.1) and 3GPP TS 23.060 [35] (e.g. subclause 9.2.2.1) defines the MME/SGSN shall send the MS Info Change Reporting Support Indication to the PGW. In such case MME/SGSN shall use the Change Reporting Support Indication and/or CSG Change Reporting Support Indication (whichever is applicable), even if stage 2 refers to MS Info Change Reporting Support Indication.

NOTE 2:
The receiver shall ignore the per UE Change Reporting Support Indication and CSG Change Reporting Support Indication flags, as included within the Indication Flags IE above, if these flags are included per PDN connection i.e. within the Indication Flags IE of the MME/SGSN UE EPS PDN Connections IE.

NOTE 3:
According to the 3GPP TS 23.401 [3], during an inter-RAT handover procedure for a UE with ISR activated, the source MME/SGSN should select the ISR associated CN node for this UE as the target CN node for the inter RAT HO when the ISR associated CN node can serve the target access. This parameter is exchanged when ISR is being activated and used in the source MME/SGSN for this decision upon subsequent inter-RAT handover.


Table 7.3.6-2: MME/SGSN UE EPS PDN Connections within Context Response

	Octet 1
	
	PDN Connection IE Type = 109 (decimal)
	
	

	Octets 2 and 3
	
	Length = n
	
	

	Octet 4
	
	Spare and Instance fields
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	APN
	M
	
	APN
	0

	APN Restriction
	C
	This IE denotes the restriction on the combination of types of APN for the APN associated with this EPS bearer Context. The target MME or SGSN determines the Maximum APN Restriction using the APN Restriction. 

If available, the source MME/S4 SGSN shall include this IE. 
	APN Restriction
	0

	Selection Mode
	CO
	When available, this IE shall be included by the source MME/S4-SGSN
	Selection Mode
	0

	IPv4 Address
	C
	This IE shall not be included if no IPv4 Address is assigned. See NOTE 1.
	IP Address
	0

	IPv6 Address
	C
	This IE shall not be included if no IPv6 Address is assigned.
	IP Address
	1

	Linked EPS Bearer ID
	M
	This IE identifies the default bearer of the PDN Connection.
	EBI
	0

	PGW S5/S8 IP Address for Control Plane or PMIP
	M
	This IE shall include the TEID in the GTP based S5/S8 case and the GRE key in the PMIP based S5/S8 case.
	F-TEID
	0

	PGW node name
	C
	This IE shall be included if the source MME or SGSN has the PGW FQDN.
	FQDN
	0

	Bearer Contexts 
	M
	Several IEs with this type and instance values may be included as necessary to represent a list of Bearers.
	Bearer Context
	0

	Aggregate Maximum Bit Rate (APN-AMBR)
	M
	
	AMBR
	0

	Charging characteristics
	C
	This IE shall be present if charging characteristics was supplied by the HSS to the MME/SGSN as a part of subscription information.
	Charging characteristics
	0

	Change Reporting Action
	C
	This IE shall be included whenever available at the source MME/SGSN. 
	Change Reporting Action
	0

	CSG Information Reporting Action
	CO
	This IE shall be included whenever available at the source MME/SGSN.
	CSG Information Reporting Action
	0

	H(e)NB Information Reporting 
	CO
	This IE shall be included whenever available at the source MME/SGSN.
	H(e)NB Information Reporting
	0

	Indication flags
	CO
	This IE shall be included if any one of the applicable flags is set to 1.

Applicable flags:
· Subscribed QoS Change Indication: This flag shall be set to 1 if the subscribed QoS profile of the related PDN connection has changed in the old MME/SGSN when the UE is in ECM-IDLE state and ISR is activated. 

· Change Reporting support indication flag: This flag shall be set to 1 if the Source S4-SGSN/MME supports Location Change Reporting mechanism and if the S4-SGSN/MME has indicated the support for the Location Change Reporting mechanism to the PGW, during the session establishment and/or modification procedures. See NOTE 2.
· CSG Change Reporting Support Indication flag: This flag shall be set to 1 if the Source S4-SGSN/MME supports CSG Information Change Reporting mechanism and if the S4-SGSN/MME has indicated the support for the CSG Information Change Reporting to the PGW, during the session establishment and/or modification procedures. See NOTE 2.
	Indication
	0

	Signalling Priority Indication  
	CO
	The source SGSN/MME shall include this IE if the UE indicated low access priority when establishing the PDN connection.
	Signalling Priority Indication
	0

	Change to Report Flags
	CO
	This IE shall be included by the MME/SGSN if any one of the applicable flags is set to 1.

Applicable flags:

· Serving Network Change to Report: This flag shall be set to 1 if the source MME/SGSN has detected a Serving Network change during a TAU/RAU procedure without MME/SGSN change but has not yet reported this change to the PGW.
· Time Zone Change to Report: This flag shall be set to 1 if the source MME/SGSN has detected a UE Time Zone change during a TAU/RAU procedure without MME/SGSN change but has not yet reported this change to the PGW.
	Change To Report Flags
	0

	NOTE 1: 
For deferred IPv4 address allocation, if the MME/S4-SGSN receives the PDN address "0.0.0.0" from PGW during "eUTRAN Initial Attach", "PDP Context Activation", "UE requested PDN Connectivity", then the MME/S4-SGSN shall include this IPv4 address "0.0.0.0". 

NOTE 2:
3GPP TS 23.401 [3] (e.g. subclause 5.3.2.1) and 3GPP TS 23.060 [35] (e.g. subclause 9.2.2.1) defines the MME/SGSN shall send the MS Info Change Reporting Support Indication to the PGW. In such case MME/SGSN shall use the Change Reporting Support Indication and/or CSG Change Reporting Support Indication (whichever is applicable), even if stage 2 refers to MS Info Change Reporting Support Indication.


The Bearer Context shall be coded as depicted in Table 7.3.6-3.


Table 7.3.6-3: Bearer Context within MME/SGSN UE EPS PDN Connections within Context Response

	Octet 1
	
	Bearer Context IE Type = 93
	
	

	Octets 2 and 3
	
	Length = n
	
	

	Octet 4
	
	Sparae and Instance fields
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	EBI
	0

	TFT
	C
	This IE shall be present if a TFT is defined for this bearer.
	Bearer TFT
	0

	SGW S1/S4/S12 IP Address and TEID for user plane
	C
	The IE shall be present except if:

· the source and target MME/S4-SGSN support the MME/S4-SGSN triggered SGW restoration procedure, and the source MME/S4-SGSN has not performed the SGW relocation procedure after the SGW has failed as specified in 3GPP TS 23.007 [17].
	F-TEID
	0

	PGW S5/S8 IP Address and TEID for user plane
	C
	This IE shall only be included for GTP based S5/S8.
	F-TEID
	1

	Bearer Level QoS
	M
	
	Bearer Level QoS
	0

	BSS Container
	CO
	The MME/S4 SGSN shall include the Packet Flow ID, Radio Priority, SAPI, PS Handover XID parameters in the TAU/RAU/Handover procedure, if available.
	F-Container
	0

	Transaction Identifier
	C
	This IE shall be sent over S3/S10/S16 if the UE supports A/Gb and/or Iu mode.
	TI
	0


Annex C

9.1.5.4
HANDOVER REQUEST

This message is sent by the MME to the target eNB to request the preparation of resources.

Direction: MME ( eNB.

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	Handover Type
	M
	
	9.2.1.13
	
	YES
	reject

	Cause
	M
	
	9.2.1.3
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	M
	
	9.2.1.20
	
	YES
	reject

	E-RABs To Be Setup List
	
	1
	
	
	YES
	reject

	>E-RABs To Be Setup Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID 
	M
	
	9.2.1.2
	
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	To deliver UL PDUs.
	-
	

	>>E-RAB Level QoS Parameters
	M
	
	9.2.1.15
	Includes necessary QoS parameters.
	-
	

	>>Data Forwarding Not Possible
	O
	
	9.2.1.76
	
	YES
	ignore

	Source to Target Transparent Container
	M
	
	9.2.1.56
	
	YES
	reject

	UE Security Capabilities
	M
	
	9.2.1.40
	
	YES
	reject

	Handover Restriction List
	O
	
	9.2.1.22
	
	YES
	ignore

	Trace Activation
	O
	
	9.2.1.4
	
	YES
	ignore

	Request Type
	O
	
	9.2.1.34
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.2.1.58
	
	YES
	ignore

	Security Context
	M
	
	9.2.1.26
	
	YES
	reject

	NAS Security Parameters to E-UTRAN
	C-iffromUTRANGERAN
	
	9.2.3.31
	The eNB shall use this IE as specified in TS 33.401 [15].
	YES
	reject

	CSG Id
	O
	
	9.2.1.62
	
	YES
	reject

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore

	GUMMEI
	O
	
	9.2.3.9
	This IE indicates the  MME serving  the UE.
	YES
	ignore

	MME UE S1AP ID 2
	O
	
	9.2.3.3
	This IE indicates the MME UE S1AP ID assigned by the MME.
	YES
	ignore

	Management Based MDT Allowed
	O
	
	9.2.1.83
	
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.2.1.89
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.2.1.27
	
	YES
	ignore


	Condition
	Explanation

	C-iffromUTRANGERAN
	This IE shall be present if the Handover Type IE is set to the value “UTRANtoLTE” or “GERANtoLTE”.


	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RABs for one UE. Value is 256.
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