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1. Introduction
This contribution suggests unifying the ISR Indications in some messages and the corresponding specific definition in the uniform format Indication IE in the current specification according to the agreed contribution in SA2.  
2. Reason for Change
There are several indications for ISR in current specification:

· ISR in Modify Bearer Request message;
· ISR Indication in Forward Relocation Request, Forward Relocation Complete Notification, Context Request, Context Response and Context Acknowledge messages;
· ISRAI in indication IE in section 8.12, while does not excerpted by any one message.
One approved contribution S2-086109 in the SA2 #67 meeting corrects there are two types of Indication for ISR:
· ISR Supported Indication in Context Response and Forward Relocation Request messages to indicate that the old/source MME/SGSN is capable to activate ISR for the UE.
· ISR Activated Indication in Context Acknowledge, Forward Relocation Complete Notification and Modify Bearer Request messages to indicate the ISR is activated. When receives this Indication, the old/source SGSN/MME shall maintain the UE’s contexts and activate ISR, and the SGW shall retain the resources for other CN node that has bearer resources on the SGW reserved.
In line with these corrections in SA2, some corresponding improvements are needed in the current specification.
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.274v1.3.0.
* * * First Change * * (1) * *

7.2.7
Modify Bearer Request

The Modify Bearer Request message is sent on S11 by the MME to the SGW and on S5/S8 by the SGW to the PGW as part of the procedures:

-
E-UTRAN Tracking Area Update without SGW Change
-
UE triggered Service Request

-
Inter eNodeB handover with MME relocation

-
UTRAN Iu mode to E-UTRAN Inter RAT handover

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

-
UE requested PDN connectivity

-
3G SGSN to MME combined hard handover and SRNS relocation procedure
It is also sent on S4 by the SGSN to the SGW and on S5/S8 by the SGW to the PGW as part of the procedures:

-
Routeing Area Update with MME interaction and without SGW change
-
Routeing Area Update with MME interaction and with SGW change
on S11 by the MME to the SGW as part of:

-
E-UTRAN Initial Attach
-
S1 release procedure
and on S5/S8 by the SGW to the PGW as part of:

-
Tracking Area Update procedure with Serving GW change
-
Inter eNodeB handover without MME relocation, with Serving GW relocation

-
E-UTRAN to UTRAN Iu mode Inter RAT handover

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

-
Gn/Gp SGSN to MME Tracking Area Update
Editor's Note: Used in the following procedures and steps of 23.401 v8.2.0

· E-UTRAN Initial Attach (5.3.2.1) Step 22 (S11)

· E-UTRAN Initial Attach (5.3.2.1) Step 22a (S5/8) (Interim Draft 23.401v820+, ignored in this P-CR)

· Tracking Area Update procedure with Serving GW change (5.3.3.1) Step 9 (S5/8)

· E-UTRAN Tracking Area Update without SGW Change (5.3.3.2) Step 11 (S11)

· E-UTRAN Tracking Area Update without SGW Change (5.3.3.2) Step 12 (S5/8)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 7 (S4)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 8 (S5/8)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 22 (S4)

· Routeing Area Update with MME interaction and with SGW change (5.3.3.6) Step 8 (S5/8)
· Routeing Area Update with MME interaction and with SGW change (5.3.3.6) Step 22 (S4)
· UE triggered Service Request (5.3.4.1) Step 8 (S11)
· UE triggered Service Request (5.3.4.1) Step 9 (S5/8)
· S1 release procedure (5.3.5) Step 2 (S11)

· Inter eNodeB handover without MME relocation, with Serving GW relocation (5.5.1.1.3) Step 3a (S5/8)

· Inter eNodeB handover with MME relocation (5.5.1.2) Step 15 (S11)

· Inter eNodeB handover with MME relocation (5.5.1.2) Step 16 (S5/8)

· E-UTRAN to UTRAN Iu mode Inter RAT handover (5.5.2.1.3) Step 8 (S5/8)

· UTRAN Iu mode to E-UTRAN Inter RAT handover (5.5.2.2.3) Step 8 (S11)

· UTRAN Iu mode to E-UTRAN Inter RAT handover (5.5.2.2.3) Step 9 (S5/8)

· E-UTRAN to GERAN A/Gb mode Inter RAT handover (5.5.2.3.3) Step 10 (S5/8)

· GERAN A/Gb mode to E-UTRAN Inter RAT handover (5.5.2.4.3) Step 8 (S11)

· GERAN A/Gb mode to E-UTRAN Inter RAT handover (5.5.2.4.3) Step 9 (S5/8)

· UE requested PDN connectivity (5.10.2) Step 11 (S11)

· UE requested PDN connectivity (5.10.2) Step 11a (S5/8)

· 3G SGSN to MME combined hard handover and SRNS relocation procedure (D.3.4) Step 15 (S11)

· 3G SGSN to MME combined hard handover and SRNS relocation procedure (D.3.4) Step 16 (S5/8)

· Gn/Gp SGSN to MME Tracking Area Update (D.3.6) Step 10 (S5/8)

Table 7.2.7a: Information Elements in a Modify Bearer Request

	Information elements
	P
	Condition / Comment
	CR
	IE Type

	ME Identity (MEI)
	C
	Sent on S5/S8 in case of Gn/Gp SGSN to MME TAU
	1
	MEI

	Serving Network
	C
	Sent in case of TAU with MME change

Sent in case of RAU with MME interaction
	1
	Serving Network

	RAT Type
	C
	Sent on S11 in case of TAU with MME change, UE triggered Service Request and I-RAT Handover

Sent on S5/S8 in case of RAT type change

Sent on S4 in case of RAU with MME interaction
	1
	RAT Type

	ISRAI
	C
	Sent on S11 in case of TAU with MME change and in case of I-RAT handover

Sent on S4 in case of RAU with MME interaction
	1
	Indication

	Sender F-TEID for Control Plane
	M
	MME-S11 / SGSN-S4 / SGW-S5/8
	1
	F-TEID

	PGW S5/S8 Address for Control –Plane
	C
	Sent on S11 in case of Handover or TAU if GTP based S5/S8
	1
	F-TEID

	PGW S5/S8 PMIP Address
	C
	Sent on S11 in case of handover with MME relocation if PMIP based S5/S8
	1
	F-TEID

	PGW GRE Key
	C
	Sent on S11 in case of handover with MME relocation if PMIP based S5/S8.

Sent on S11 in case of I-RAT handover if PMIP based S5/S8
	1
	

	Handover Indication
	C
	Set in eUTRAN initial attach or in UE requested PDN connectivity if the UE comes from non-3GPP access
	1
	Indicator?

	Scope Indicator
	C
	Sent on S11 in case of S1 release procedure to release all S1-U bearers for the UE
	1
	Scope Indicator

	Aggregate Maximum Bit Rate (AMBR)
	C
	Sent in case of 3G SGSN to MME combined hard handover and SRNS relocation procedure
	1
	AMBR

	Delay Downlink Packet Notification Request
	C
	Sent on S11 in case of UE triggered Service Request
	1
	Delay Value

	Bearer Contexts
	M
	
	1
	Bearer Context List

	Private Extension
	O
	None
	0
	Private Extension


Editor’s notes: It is FFS whether there is more Information Element for this message.

Editor's note: It is FFS whether some of the "xxx Indicator" IEs might be merged.
* * * Next Change * * (2) * *

7.3.1
Forward Relocation Request

A Forward Relocation Request message shall be sent from the source MME to the target MME over S10 interface as part of S1-based handover relocation procedure from the source MME to the target SGSN, or from the source SGSN to the target MME over S3 interface as part of Inter RAT handover and combined hard handover and SRNS relocation procedures, or from source SGSN to the target SGSN over S16 interface as part of  SRNS Relocation and PS handover procedures.

Table 7.3.1 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.1: Information Elements in a Forward Relocation Request

	Information elements
	P
	Condition / Comment
	CR
	IE Type

	IMSI
	M
	None
	1
	IMSI

	S3/S16/S10 Address and TEID for Control Plane
	M
	This IE specifies the address and the tunnel for control plane message which is chosen by the source MME/SGSN.
	1
	F-TEID

	
	
	
	
	

	MME/SGSN UE EPS Bearer Contexts
	M
	
	1
	PDN Connection List

	MME/SGSN UE MM Context
	M
	None
	1
	MM Context

	Indication
	C
	This IE is included if direct forwarding is This IE shall not be included if the message is used for SRNS relocation procedure.
	1
	Indication

	E-UTRAN Transparent Container
	C
	This IE shall be included if the message is used for UTRAN/GERAN to E-UTRAN inter RAT handover procedure, intra RAT handover procedure and 3G SGSN to MME combined hard handover and SRNS relocation procedure.
	1
	F-Container

	UTRAN Transparent Container
	C
	This IE shall be included if the message is used for PS handover to UTRAN Iu mode procedures, SRNS relocation procedure and E-TURAN to UTRAN inter RAT handover procedure.
	1
	F-Container

	Target Identification
	C
	This IE shall be included if the message is used for SRNS relocation procedure and handover to UTRAN/E-UTRAN procedures.
	1
	Target Identification

	HRPD access node S101 IP address
	C
	This IE shall be included only if the HRPD pre registration was performed at the source MME
	1
	S101-IP-Address

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

	S1-AP Cause
	C
	This IE is the information from the source eNodeB, the source MME shall include this IE in the message.
	1
	F-Cause

	RANAP Cause
	C
	This IE is the information from the source RNC, the source SGSN shall include this IE in the message.
	1
	F-Cause

	ISRSI
	C
	This IE shall be included if the source MME/SGSN is capable to establish ISR for the UE or if the ISR is activated, the source MME/SGSN to indicate the target SGSN/MME maintain ISR for the UE in the inter RAT handover procedures.
	1
	Indication

	BSS Container
	C
	This IE shall be included if the message is used for PS handover to GERAN A/Gb mode and E-UTRAN to GERAN A/Gb mode inter RAT handover procedure. 
	1
	F-Container

	Cell Identification
	C
	This IE shall be included if the message is used for PS handover to GERAN A/Gb mode and E-UTRAN to GERAN A/Gb mode inter RAT handover procedure.
	1
	Cell Identification

	BSSGP Cause
	C
	This IE is the information from source BSS, the source SGSN shall include this IE in the message.
	1
	F-Cause

	Selected PLMN ID
	O
	The Selected PLMN ID IE indicates the core network operator selected for the UE in a shared network. The old SGSN shall include this IE if the selected PLMN identity is available.
	1
	Selected PLMN ID

	EPS Bearer Contexts Prioritization
	O
	When the EPS Bearer Context Prioritization IE is included, it informs the target MME/SGSN that the EPS bearer Contexts are sent prioritized.
	1
	Contexts Prioritization

	Private Extension
	O
	None
	1
	Private Extension


Editor’s note: It is FFS whether there is more Information Element for this message.

* * * Next Change * * (3) * *
7.3.3
Forward Relocation Complete Notification

A Forward Relocation Complete Notification message shall be sent to the source MME/SGSN to indicate the handover has been successfully finished.

Table 7.3.3 specifies the presence requirements and conditions of the IEs in the message.

Table 7.3.3: Information Elements in a Forward Relocation Complete Notification

	Information elements
	P
	Condition / Comment
	CR
	IE Type

	ISRAI
	C
	This IE indicates to the source MME/SGSN whether it shall maintain the UE’s context and whether it shall activate ISR. It shall be included if the message is used for inter RAT handover, and the UE has ISR capability.
	1
	Indication

	Private Extension
	O
	None
	1
	Private Extension


Editor’s note: It is FFS whether there is more Information Element for this message.

* * * Next Change * * (4) * *
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 to get the MM and EPS bearer Contexts for the UE.

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

· the GUTI IE and Complete TAU Request Message IE if the GUTI received from UE indicates the old node is a MME.

· the RAI IE, P-TMSI IE and P-TMSI Signature IE if the GUTI received from UE indicates the old node is an SGSN.
Editor's note: It is FFS if other means than GUTI could be needed to identify the old nodes.

If the sending node is an SGSN, it shall include RAI IE, P-TMSI IE and P-TMSI Signature IE in the Context Request message.

The new MME differentiates the type of the old node from the most significant bit of the MME group id in GUTI. The value 0 indicates that the old node is an SGSN, the GUTI shall be mapped to RAI, P-TMSI and P-TMSI Signature by the new MME; and the value 1 indicates 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 23.401 Annex H.
The GUTI IE shall not coexist with any of the RAI IE, P-TMSI IE and P-TMSI Signature IE in a Context Request message. If this occurs, the receiving node shall return a corresponding cause value in the response message.

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

	Information elements
	P
	Condition / Comment
	CR
	IE Type

	IMSI
	C
	IMSI shall be included if the MS Validated value indicates ‘YES’.
	1
	IMSI

	GUTI
	C
	The New MME shall include this IE over S10 interface.
	1
	GUTI

	Routeing Area Identity(RAI)
	C
	This IE shall be included over S3/S16 interface, if the GUTI indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	1
	ULI for RAI

	Packet TMSI(P-TMSI)
	C
	This IE shall be included over S3/S16 interface, if the GUTI indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	1
	P-TMSI

	P-TMSI Signature
	C
	This IE shall be included over S3/S16 interface, if the GUTI indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	1
	P-TMSI Signature

	Complete TAU request message
	C
	The new MME shall include this IE, and the old MME may use this IE for integrity check.
	1
	Complete Request Message

	S3/S16/S10 Address and TEID for Control Plane
	C
	This IE specifies the address and the tunnel for control plane message which is chosen by the new MME/SGSN.
	1
	F-TEID

	RAT Type
	C
	The RAT Type indicates the Radio Access Technology which is used in the new system. 
	1
	RAT Type

	
	
	
	
	

	HRPD access node S101 IP address
	C
	This IE shall be included only if the HRPD pre registration was performed at the old MME
	1
	S101-IP-Address

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

	MS Validated
	O
	The MS Validated indicates that the new system has successfully authenticated the UE, IMSI shall be included if the MS Validated value indicates ‘YES’.
	1
	MS Validated

	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 may include a Hop Counter with a value of max-1, and relay the message to the old SGSN.
	1
	Hop Counter

	Private Extension
	O
	None
	1
	Private Extension


Editor’s note: It is FFS whether there is more Information Element for this message.

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. 

Possible Cause values are:

-
'Request Accepted'.

-
'IMSI not known'.

-
'System failure'.

-
'Mandatory IE incorrect'.

-
'Mandatory IE missing'.

-
'Optional IE incorrect'.

-
'Invalid message format'.

-
'P-TMSI Signature mismatch'.

Editor's note: Other potential Cause values are FFS. 
Table 7.3.6 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.6: Information Elements in a Context Response

	Information elements
	P
	Condition / Comment
	CR
	IE Type

	Cause
	M
	None
	1
	Cause

	IMSI
	C
	None
	1
	IMSI

	MME/SGSN UE MM Context
	C
	None
	1
	MM Context

	MME/SGSN UE ESP bearer Contexts
	C
	None
	1
	PDN Connection List

	S3/S16/S10 Address and TEID for Control Plane
	C
	This IE specifies the address and the tunnel for control plane message which is chosen by the old MME/SGSN.
	1
	F-TEID

	ISRSI 
	C
	This IE shall be included if the Cause IE value indicates “Request accepted” and the old system has the ISR capability.
	1
	Indication

	EPS Bearer Contexts Prioritization
	O
	When the EPS Bearer Context Prioritization IE is included, it informs the new MME/SGSN that the EPS bearer Contexts are sent prioritized.
	1
	Contexts Prioritization

	Private Extension
	O
	None
	1
	Private Extension


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.7
Context Acknowledge

A Context Acknowledge message shall be sent as a response to a previous Context Response message. 

Possible cause values are:

-
'Request accepted'.

-
'System failure'.

-
'Mandatory IE incorrect'.

-
'Mandatory IE missing'.

-
'Optional IE incorrect'.

-
'No resources available'.

-
'Invalid message format'.

-
'Authentication failure'.

Editor's note: Other potential Cause values are FFS. 
Table 7.3.7 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.7: Information Elements in a Context Acknowledge

	Information elements
	P
	Condition / Comment
	CR
	IE Type

	Cause
	M
	None
	1
	Cause

	SGW Change Indication
	C
	SGW change indication indicates a new Serving GW has been selected. The old MME/old SGSN marks in its context that the information in the GWs and the HSS are invalid.
	1
	Indication

	ISRAI
	C
	ISR indicates to the old system that it shall maintain the UE’s contexts. This IE shall be included if the Cause IE value indicates “Request accepted”.
	1
	Indication

	Private Extension
	O
	None
	1
	Private Extension


Editor’s note: It is FFS whether there is more Information Element for this message.

* * * Next Change * * (5) * *
8.12
Indication

Indication is coded as this is depicted in Figure 8.12.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 77 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	
	
	

	
	4
	Spare (all bits set to 0)
	HI
	DFI
	OI
	ISRSI
	ISRAI
	SGWCI
	

	
	5-(n+3)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.12: Indication

The following bits within Octet 4 indicate:

-
Bit 8 – Bit 7: reserved for further use, and set to zero.

-
Bit 6 – HI (Handover Indication): If this bit is set to 1, it indicates that UE handover from non-3GPP access to 3GPP access system during attach procedure or UE requested PDN connectivity procedure.
-
Bit 5 – DFI (Direct Forwarding Indication): If this bit is set to 1, it indicates that the direct forwarding between source eNodeB/RNC and target eNodeB/RNC during the handover procedure is applied.

-
Bit 4 – OI (Operation Indication): If this bit is set to 1, it denotes that the receiving entity shall continue forwarding this message to the next GTP node or the SGW shall send the Update Bearer Request to the PGW during TAU/RAU with a SGW Change procedure
-    Bit 3－ISRSI (Idle mode Signalling Reduction Supported Indication): If this is set to 1, it indicates that the old/source SGSN/MME is capable to activate ISR.
-
Bit 2 – ISRAI (Idle mode Signalling Reduction Activation Indication): If this bit is set to 1, it indicates that the ISR is established between MME and S4 SGSN during TAU/RAU without a SGW change procedure or during Inter RAT handover without SGW change procedure. The SGW shall retain the resources for other CN node that has bearer resources on the SGW reserved and the old/source SGSN/MME shall maintain the UE’s contexts and activate ISR.
-
Bit 1 – SGWCI (SGW Change Indication): If this bit is set to 1, it indicates that the target MME/SGSN has selected a new SGW during TAU/RAU or handover with a SGW change procedure.
