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	Reason for change:
(

	We have found some issues related to the handling of Bearer context(s) in the Bearer Context to be modified IE in the Modify Bearer Request message during Service Request procedure, and during intra SGSN or Inter SGSN SRNS relocaion procedure when Direct Tunnel is used. In aforemention procedures, the SGSN has no S12 RNC F-TEID available as the corresponding Radio Access Bearer is not established.

For the Service Request procedure:

When Direct Tunnel is used in UTRAN, and UE performs Service Request procedure, UE may indicate which PDP Context need to establish RAB to transfer uplink data as sepcified in TS 23.060 as below:
"The MS sends a Service Request (P‑TMSI, RAI, CKSN, Service Type) message to the SGSN. Service Type specifies the requested service. Service Type shall indicate one of the following: Data or Signalling. When the Service Type indicates Data, the UE may also include PDP context activity information to indicate which PDP contexts need to transfer data. At this point, the SGSN may perform the authentication procedure.


If Service Type indicates Data, a signalling connection is established between the MS and the SGSN, and resources for active PDP context(s) are allocated, i.e. RAB establishment for the activated PDP context(s).


If Service Type indicates Signalling, the signalling connection is established between the MS and the SGSN for sending upper-layer signalling messages, e.g. Activate PDP Context Request. The resources for active PDP context(s) are not allocated.

"

This is also inline with what specified as follows in the subclause 4.7.13 in TS 24.008

"b)
the MS, either in PMM-IDLE or PMM-CONNECTED mode, has pending user data to be sent, no radio access bearer is established for the corresponding PDP context, and timer T3319 (see subclause 4.7.13.3) is not running or, optionally, if timer T3319 is running and the flag in the Uplink data status IE for this PDP context has not been set in the last Service Request. The procedure is initiated by an indication from the lower layers (see 3GPP TS 24.007 [20]). In this case, the service type shall be set to "data"."

"For a Service Request of type "data", the MS may include the Uplink data status information element in the SERVICE REQUEST message. The Uplink data status information indicates which preserved PDP contexts have pending uplink data to be sent. If the Uplink data status information element is included in the SERVICE REQUEST message with service type "data", the network may use this information to determine which of the RABs for the preserved PDP contexts to re-establish."

So during Service Request procedure, some bearer context may have corresponding RAB established, and some are not, which means the SGSN can not provide RNC F-TEID for those bearer contexts have no corresponding RAB established. 

For SRNS relocation procedure:

When some of bearer contexts are preserved due to RAB release procedure as specified in chapter 12.7.2 in TS 23.060, then after that an SRNS relocation procedure takes place (no matter it is inter SGSN or intra SGSN), the SGSN is required to provide the target S12 RNC F-TEID in the corresponding Modify Bearer Request message, however for those preserved bearer context, there will be no S12 RNC F-TEID available.
So it is proposed that for those bearer contexts without corresponding S12 RNC F-TEID, the bearer context in the Bearer Context to be modified IE shall include only EBI IE. This is to allow SGW to send Downlink data notification if receiving the user plane on those Bearer contexts. 
It was also discussed at previous CT4 meeting if it is possible that the SGSN doesn’t include those bearer contexts at all, however this approach is against the basic principle that the Modify Bearer Request message is sent per PDN connection, and the SGW will delete those bearer contexts locally if not present in the Modify Bearer Request message.

	
	

	Summary of change:
(

	Two new notes are added to address the issues.
1. Bearer Context to be Modified and Bearer Context to be Removed, together, shall contain all the bearers belonging to the given PDN connection.

2. When Direct Tunnel is used in UTRAN network, some of Radio Access Bearers may not be established in some cases, e.g. during the Service Request procedure, or during SRNS relocation procedure with some bearer contexts are preserved. For those bearer contexts, the S12 RNC F-TEID can not be included, i.e. the SGSN can include only EPS Bearer ID IE in the Bearer Context to be modified IE. The SGW shall accept the Modify Bearer Request message if it support such partial bearer establishment, i.e. receiving bearer context(s) with only EBI and without S12 RNC F-TEID.

	
	

	Consequences if 
(

not approved:
	The SRNS relocation procedure may fail since the SGW may reject the corresponding Modify Bearer Request message when some bearer contexts without S12 RNC F-TEID since these bearer context have been preserved due to previous RNC initiated RAB release procedure. This is valid for both Intra SGSN and Inter SGSN SRNS relocation procedure.
The Service Request procedure may fail since the SGW may reject the corresponding Modify Bearer Request message if UE has requested to establish a subset of Radio Access Bearer. 
If the SGSN anyway overwrites the UE’s request to establish a complete set of RABs, then:

· Misalignment between stage 2 and stage 3

· Extra radio resource is allocated in the radio network.
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	Other comments:
(

	At last CT4 meeting, some companies believe that, per existing specification, the SGW can alreally support partial bearer establishment, i.e. the bearer context contains only EBI without S12 RNC F-TEID; while some other companies believe that, the legacy SGW always expect to receive either S12 RNC F-TEID or S4 SGSN F-TEID. The different interpretations leads different implementations and inter-operability problems, i.e. Service Request procedure or SRNS relocation procedure may failed. So it is FAMSO enough to start the CR from Rel-9 onwards.
In addition, some companies believe the Modify Bearer Request message may contain a subset of bearer contexts in the given PDN connection. This leads also serious interoperability problem where the bearer context not being included will be deleted locally. This further justifies the CR should start from Rel-9.


*******
* * * First Change * * * *

7.2.7
Modify Bearer Request

The direction of this message shall be from MME/S4-SGSN to SGW and/or from SGW to PGW (see Table 6.1-1).

The Modify Bearer Request message shall only be sent on the S11 interface by the MME to the SGW and on the S5/S8 interfaces by the SGW to the PGW as part of the procedures:

-
E-UTRAN Tracking Area Update without SGW Change

-
UE triggered Service Request

-
S1-based Handover

-
UTRAN Iu mode to E-UTRAN Inter RAT handover

-
GERAN A/Gb mode to E-UTRAN Inter RAT handover
-
E-UTRAN Initial Attach

-
UE requested PDN connectivity

-
3G SGSN to MME combined hard handover and SRNS relocation procedure

-
X2-based handover without SGW relocation
It shall also only be sent on the S4 interface by the SGSN to the SGW and on the S5/S8 interfaces by the SGW to the PGW as part of the procedures:

-
Routeing Area Update with MME interaction and without SGW change

-
E-UTRAN to UTRAN Iu mode Inter RAT handover

-
E-UTRAN to GERAN A/Gb mode Inter RAT handover
-
Inter SGSN Routeing Area Update Procedure and Combined Inter SGSN RA / LA Update to S4 SGSNs without SGW change
-
Iu mode RA Update Procedure without SGW change
-
Serving RNS Relocation Procedure 
-
Combined Hard Handover and SRNS Relocation Procedure
-
Combined Cell / URA Update and SRNS Relocation Procedure
-
Enhanced Serving RNS Relocation without SGW relocation
-
UE Initiated Service Request Procedure
-
Iu mode to A/Gb mode Intra SGSN Change
-
A/Gb mode to Iu mode Intra SGSN Change
-
Iu mode to A/Gb mode Inter-SGSN Change
-
A/Gb mode to Iu mode Inter-SGSN Change
-
Paging Response with no established user plane on S4
-
PDP Context Activation Procedure

only on the S4 interface by the SGSN to the SGW as part of the procedures:

-
RAB Assignment Procedure

-
SRVCC from E-UTRAN to UTRAN or GERAN with DTM HO support procedures and SRVCC from UTRAN (HSPA) to UTRAN or GERAN with DTM HO support.

and only on the S5/S8 interfaces by the SGW to the PGW as part of the procedures:

-
Tracking Area Update procedure with SGW change

-
Gn/Gp SGSN to S4 SGSN Routing Area Update

-
X2 based handover with SGW relocation

-
Gn/Gp SGSN to MME Tracking Area Update
-
Enhanced Serving RNS Relocation with SGW relocation
-
Routeing Area Update with MME interaction and with SGW change
-
Inter SGSN Routeing Area Update Procedure and Combined Inter SGSN RA / LA Update using S4 with SGW change
-
Iu mode RA Update Procedure using S4 with SGW change
If the optional network triggered service restoration feature is supported by the MME, SGSN and SGW, then the Modify Bearer Request message shall also be sent as part of the network triggered service restoration procedure with ISR during an intra MME TAU and an intra S4-SGSN RAU procedure for UEs that had ISR active before either the MME or the S4-SGSN has restarted, as specified in 3GPP TS 23.007 [17]:

-
on the S11 interface by the MME to the SGW, if the MME detected that the ISR associated S4-SGSN has restarted and UE performs a TAU procedure;

-
on the S4 interface by the S4-SGSN to the SGW, if the S4-SGSN detected that the ISR associated MME has restarted and UE performs a RAU procedure.
This message can be used as an implicit resume of the suspended bearers in the SGW and in the PGW (see 3GPP TS 23.216 [43] sections 6.2.2.1 and 6.3.2.1, 3GPP TS 23.272 [21] sections 6.3, 6.5 and 7.4). A Modify Bearer Request used as an implicit resume can contain zero or more IE(s), depending on the conditions of presence of the IEs specified in table 7.2.7-1. The PGW should not consider a Modify Bearer Request with zero IE as an error. 
The Modify Bearer Request message may also be sent in the following cases from the S4-SGSN to the SGW/PGW to report a change of Serving Network, User CSG Information or/and UE Time Zone which occured during a previous RAU procedure without SGSN change but which has not been reported yet to the SGW/PGW:

-
during a Service Request to establish data radio bearers for the corresponding PDP context for a UE in UTRAN with an existing S4-U tunnel;

-
when the SGSN receives an uplink PDU from a UE in GERAN with an existing S4-U tunnel.
Table 7.2.7-1: Information Elements in a Modify Bearer Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	ME Identity (MEI)
	C
	If SGW receives this IE from MME/SGSN during a TAU/RAU/Handover procedure, the SGW shall forward it across S5/S8 interface to PGW.
	MEI
	0

	User Location Information (ULI)
	C
	 The MME/SGSN shall include this IE for TAU/RAU/Handover procedures if the PGW has requested location information change reporting and MME/SGSN support location information change reporting. 
An MME/SGSN which supports location information change shall include this IE for UE-initiated Service Request procedure if the PGW has requested location information change reporting and the UE’s location info has changed. See NOTE 5.
The SGW shall include this IE on S5/S8 if it receives the ULI from MME/SGSN.
	ULI
	0

	
	CO
	This IE shall also be included on the S4/S11 interface for a TAU/RAU/Handover with MME/SGSN change without SGW change procedure, if the level of support (User Location Change Reporting and/or CSG Information Change Reporting) changes the MME shall include the ECGI and / or TAI in the ULI, the SGSN shall include either the CGI or SAI or RAI, or CGI/SAI together with RAI in the ULI.

The SGW shall include this IE on S5/S8 if it receives the ULI from MME/SGSN.
	
	

	Serving Network


	CO
	This IE shall be included on S11/S4 interface during the following procedures: 

-
TAU/RAU/handover if Serving Network is changed.

-
TAU/RAU when the UE was ISR activated which is indicated by ISRAU flag.

-
UE triggered Service Request when UE is ISR activated.
-
UE initiated Service Request if ISR is not active, but the Serving Network has changed during previous mobility procedures, i.e. intra MME/S4-SGSN TAU/RAU and the change has not been reported to the PGW yet.
-
TAU/RAU procedure as part of the optional network triggered service restoration procedure with ISR, as specified by 3GPP TS 23.007 [17].
	Serving Network
	0

	
	CO
	This IE shall also be included on the S4/S11 interface during a TAU/RAU/Handover with MME/SGSN change if the source MME/SGSN has set the SNCR bit in the Change to Report Flags IE in the Forward Relocation Request or Context Response message.
	
	

	
	CO
	This IE shall be included on S5/S8 if the SGW receives this IE from MME/SGSN and if ISR is not active.
This IE shall be included on S5/S8 if the SGW receives this IE from MME/SGSN and ISR is active and the Modify Bearer Request message needs to be sent to the PGW as specified in the 3GPP TS 23.401 [3].
	
	

	RAT Type
	C
	This IE shall be sent on the S11 interface for a TAU with an SGSN interaction, UE triggered Service Request or an I-RAT Handover.

This IE shall be sent on the S4 interface for a RAU with MME interaction, a RAU with an SGSN change, a UE Initiated Service Request or an I-RAT Handover.
This IE shall be sent on the S5/S8 interface if the RAT type changes.
	RAT Type
	0

	
	CO
	If SGW receives this IE from MME/SGSN during a TAU/RAU/Handover with SGW change procedure, the SGW shall forward it across S5/S8 interface to PGW.
	
	

	
	CO
	The IE shall be sent on the S11/S4 interface during the following procedures:

-
an inter MME TAU or inter SGSN RAU when UE was ISR activated which is indicated by ISRAU flag.
-
TAU/RAU procedure as part of optional network triggered service restoration procedure with ISR, as specified by 3GPP TS 23.007 [17].
If ISR is active, this IE shall also be included on the S11 interface in the S1-U GTP-U tunnel setup procedure during an intra-MME intra-SGW TAU procedure.
	
	

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

Applicable flags are:

· ISRAI: This flag shall be used on S4/S11 interface and set to 1 if the ISR is established between the MME and the S4 SGSN.

· Handover Indication: This flag shall be set to 1 on the S4/S11 and S5/S8 interfaces during an E-UTRAN Initial Attach or for a UE Requested PDN Connectivity or a PDP Context Activation procedure, if the PDN connection/PDP context is handed-over from non-3GPP access.

· Direct Tunnel Flag: This flag shall be used on the S4 interface and set to 1 if Direct Tunnel is used.

· Change Reporting support Indication: shall be used on S4/S11, S5/S8 and set if the SGSN/MME supports location Info Change Reporting and if the SGSN/MME's operator policy permits reporting of location change to the operator of the PGW with which the session is established. This flag should be ignored by SGW if no message is sent on S5/S8. See NOTE 4.
· CSG Change Reporting Support Indication: shall be used on S4/S11, S5/S8 and set if the SGSN/MME supports CSG Information Change Reporting and if the SGSN/MME's operator policy permits reporting of CSG Information change to the operator of the PGW with which the session is established. This flag shall be ignored by SGW if no message is sent on S5/S8. See NOTE 4.
· Change F-TEID support Indication: This flag shall be used on S4/S11 for an IDLE state UE initiated TAU/RAU procedure and set to 1 to allow the SGW changing the GTP-U F-TEID.
	Indication
	0

	Sender F-TEID for Control Plane
	C
	This IE shall be sent on the S11 and S4 interfaces for a TAU/RAU/ Handover with MME/SGSN change and without any SGW change. 

This IE shall be sent on the S5 and S8 interfaces for a TAU/RAU/Handover with a SGW change.
	F-TEID
	0

	Aggregate Maximum Bit Rate (APN-AMBR)
	C
	The APN-AMBR shall be sent for the PS mobility from the Gn/Gp SGSN to the S4 SGSN/MME procedures..
	AMBR
	0

	Delay Downlink Packet Notification Request
	C
	This IE shall be sent on the S11 interface for a UE triggered Service Request.
	Delay Value
	0

	
	CO
	This IE shall be sent on the S4 interface for a UE triggered Service Request.
	
	

	Bearer Contexts to be modified
	C
	This IE shall be sent on the S4/S11 interface and S5/S8 interface, except 
· on the S5/S8 interface for a UE triggered Service Request.
· on the S5/S8 interface for a TAU/RAU/HO without SGW change procedure.
When Handover Indication flag is set to 1 (i.e., for EUTRAN Initial Attach or UE Requested PDN Connectivity when the UE comes from non-3GPP access), the PGW shall ignore this IE. See NOTE 1.

Several IEs with the same type and instance value may be included as necessary to represent a list of Bearers to be modified.
During a TAU/RAU/Handover procedure with an SGW change, the SGW includes all bearers it received from the MME/SGSN (Bearer Contexts to be created, or Bearer Contexts to be modified and also Bearer Contexts to be removed) into the list of 'Bearer Contexts to be modified' IEs, which are then sent on the S5/S8 interface to the PGW (see NOTE 2).
See NOTE 6.
	Bearer Context
	0

	Bearer Contexts to be removed
	C
	This IE shall be included on the S4 and S11 interfaces for the TAU/RAU/Handover and Service Request procedures where any of the bearers existing before the TAU/RAU/Handover procedure and Service Request procedures will be deactivated as consequence of the TAU/RAU/Handover procedure and Service Request procedures. (NOTE 3)
For each of those bearers, an IE with the same type and instance value, shall be included.
See NOTE 6.
	Bearer Context
	1

	Recovery
	C
	This IE shall be included if contacting the peer for the first time 
	Recovery
	0

	UE Time Zone
	CO
	This IE shall be included by the MME/SGSN on the S11/S4 interfaces if the UE Time Zone has changed in the case of TAU/RAU/Handover or UE initiated Service Request procedure. See NOTE 5.
	UE Time Zone
	0

	
	CO
	This IE shall also be included on the S4/S11 interface during a TAU/RAU/Handover with MME/SGSN change if the source MME/SGSN has set the TZCR bit in the Change to Report Flags IE in the Forward Relocation Request or Context Response message.
	
	

	
	C
	If SGW receives this IE, SGW shall forward it to PGW across S5/S8 interface.
	
	

	MME-FQ-CSID
	C
	This IE shall be included by MME on S11 and shall be forwarded by SGW on S5/S8 according to the requirements in 3GPP TS 23.007 [17].
	FQ-CSID
	0

	SGW-FQ-CSID
	C
	This IE shall be included by SGW on S5/S8 according to the requirements in 3GPP TS 23.007 [17].
	FQ-CSID
	1 

	User CSG Information (UCI)
	CO
	The MME/SGSN shall include this IE for Handover procedures and UE-initiated Service Request procedure if the PGW has requested CSG Info reporting and the MME/SGSN support the CSG information reporting and the User CSG information has changed (i.e. the UE is accessed via a new CSG cell or hybrid cell or leaves a CSG or hybrid cell).
In TAU/RAU procedure without SGW change, this IE shall also be sent if the PGW has requested CSG info reporting and MME support CSG info reporting and the User CSG information has changed (i.e. the UE is accessed via a new CSG cell or hybrid cell or leaves a CSG or hybrid cell) when UE requested to active E-RAB for all the active EPS bearers in TAU procedure or to keep the Iu connection after the completion of the RAU procedure. See NOTE 5. The SGW shall include this IE on S5/S8 if it receives the User CSG Information from MME/SGSN.
	UCI
	0

	MME/S4-SGSN LDN
	O
	This IE is optionally sent by the MME to the SGW on the S11 interface and by the SGSN to the SGW on the S4 interface (see 3GPP TS 32.423 [44]), when communicating the LDN to the peer node for the first time.
	Local Distinguished Name (LDN)
	0

	SGW LDN
	O
	This IE is optionally sent by the SGW to the PGW on the S5/S8 interfaces (see 3GPP TS 32.423 [44]), for inter-SGW mobity, when communicating the LDN to the peer node for the first time.
	Local Distinguished Name (LDN)
	1

	Private Extension
	O
	
	Private Extension
	VS

	NOTE1: 
This requirement is introduced for backwards compatibility reasons. If Bearer Contexts to be modified IE(s) is received in the Modify Bearer Request message, the PGW shall include corresponding Bearer Contexts modified IE(s) in the Modify Bearer Response message.

NOTE2:
According to the description in 3GPP TS 23.401 [3] e.g. subclause 5.3.3.1 "Tracking Area Update procedure with Serving GW change" and 3GPP TS 23.060 [35], during a TAU/RAU/Handover procedure with an SGW change, if the SGW receives 'Bearer Context to be removed' IEs, the SGW shall allocate the S5/8-U SGW F-TEID for those bearers and include also these bearers in the 'Bearer contexts to be modified' IE, which is then sent within this message on the S5/S8 interface to the PGW.
NOTE3:
The 'Bearer Contexts to be removed' IE signals to the SGW that these bearers will be removed by the MME/SGSN later on by separate procedures (e.g. MME/S4-SGSN initiated Dedicated Bearer Deactivation procedure). Therefore, the SGW will not delete these bearers during the ongoing TAU/RAU/Handover procedure (without an SGW change), a Handover procedure (with an SGW change except for an X2-Handover) and a Service Request procedure.

NOTE 4:
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 5:
In TAU/RAU procedure, if the UE requested to active E-RAB for all the active EPS bearers in TAU procedure or to keep the Iu connection after the completion of the RAU procedure, the User Location Info/User CSG Information/UE Time Zone shall not be sent in S1-U GTP-U tunnel setup procedure during the TAU procedure (see 3GPP TS 24.301 [23]) or in the Service Request procedure after the completion of the RAU procedure.
NOTE 6:   Bearer Context to be Modified and Bearer Context to be Removed, together, shall contain all the bearers belonging to the given PDN connection.


Table 7.2.7-2: Bearer Context to be modified within Modify Bearer Request

	Octets 1
	
	Bearer Context IE Type = 93 (decimal)
	
	

	Octets 2 and 3
	
	Length = n 
	
	

	Octets 4
	
	Spare and Instance fields
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	See NOTE 2.
	EBI
	0

	S1 eNodeB F-TEID
	C
	This IE shall be sent on the S11 interface if the S1-U is being used:

· for an eUTRAN initial attach

· a UE triggered Service Request

· in all S1-U GTP-U tunnel setup procedure during a TAU procedure  (see 3GPP TS 24.301 [23]) /handover cases.
If an MME is aware that the eNodeB supports both IP address types, the MME shall send both IP addresses within an F-TEID IE. If only one IP address is included, then the SGW shall assume that the eNodeB does not support the other IP address type.
	F-TEID
	0

	S5/8-U SGW F-TEID
	C
	This IE shall be sent on the S5/S8 interfaces for a Handover or a TAU/RAU with a SGW change.
	F-TEID
	1

	S12 RNC F-TEID
	C
	If available, this IE shall be included if the message is sent on the S4 interface if S12 interface is being used. If an S4-SGSN is aware that the RNC supports both IP address types, the S4-SGSN shall send both IP addresses within an F-TEID IE. If only one IP address is included, then the SGW shall assume that the RNC does not support the other IP address type. See NOTE 2.
	F-TEID
	2

	S4-U SGSN F-TEID
	C
	If available, this IE shall be included if the message is sent on the S4 interface, if S4-U is being used. If an S4-SGSN supports both IP address types, the S4-SGSN shall send both IP addresses within an F-TEID IE. If only one IP address is included, then the SGW shall assume that the S4-SGSN does not support the other IP address type.
	F-TEID
	3

	NOTE 1:
If only EPS Bearer ID IE is included in the Bearer Context to be modified IE during the TAU/RAU without SGW change procedure, the SGW shall remove the stored SGSN/RNC/eNodeB userplane F-TEID locally.
NOTE 2:   When Direct Tunnel is used in 3G, during, e.g. a Service Request procedure or an SRNS relocation with preserved bearer context procedure, the SGSN may provide a subset of the S12 RNC F-TEID(s) for the bearer context(s) included in Bearer Context to be modified IE, the SGW shall accept the Modify Bearer Request message if it supports such partial bearer establishment (i.e. receiving bearer context(s) with only EBI and without S12 RNC F-TEID).


Table 7.2.7-3: Bearer Context to be removed within Modify Bearer Request

	Octets 1
	
	Bearer Context IE Type = 93 (decimal)
	
	

	Octets 2 and 3
	
	Length = n 
	
	

	Octets 4
	
	Spare and Instance fields
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	EBI
	0


* * * End of Changes * * * *
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