
3GPP TSG-SA2 Meeting #63 
(S2-081963

Athens, Greece, 18 - 22 February 2008 

	CR-Form-v9.4

	CHANGE REQUEST

	

	(
	23.401
	CR
	0116
	(
rev
	3
	(
Current version:
	8.0.0
	(

	

	For HELP on using this form look at the pop-up text over the ( symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(
	UICC apps(
	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:
(
	Downlink signalling messages triggered service request procedure

	
	

	Source to WG:
(
	Huawei

	Source to TSG:
(
	SA WG2

	
	

	Work item code:
(
	SAES
	
	Date: (
	22/02/2008

	
	
	
	
	

	Category:
(
	C
	
	Release: (
	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8) 
Rel-9
(Release 9)

	
	

	Reason for change:
(
	1. The joint CT1-SA2 session during SA2#63 agreed that the “EPS Session Management” messages should be sent on existing RRC connections, e.g. by preceeding their transmission with the Service Request procedure with “Service Type=signalling”. For this type of service request message, MME only need establish S1 signalling connection not need to establish S1 bearer for user plane.

2. In ISR, when P-GW initiates dedicated bearer activation or bearer modification procedure for the UE in ECM-IDLE state and PMM-IDLE or STANDBY state, UE may reside in 2/3G or LTE and the current RAT type of UE is uncertain. But the PCC rules which P-GW uses to initiate dedicated bearer activation or bearer modification procedure is based on the old RAT type of the access network where UE resided before. Now UE may reside in the access network old RAT type indicates or not. When UE is residing in another access network different from what old RAT type indicates, P-GW initiated dedicated bearer activation or bearer modification procedure will be executed with the incorrect PCC policy  which may not suitable with current RAT type. Thus after P-GW knows the current RAT type, it may have to initiate another bearer modification procedure with the right PCC policy again.This proposal will suggest the better way to achieve bearer operation with the right PCC policy directly by dedicated bearer activation or bearer modification procedure and avoid subsequent bearer modification operation.

	
	

	Summary of change:
(
	1. When the Service Type in the Service Request message is set to “signalling”, or, the Service Request is the response of paging for the network initiated signalling e.g. to perform the MME/HSS-initiated detach procedure for the UE in ECM-IDLE state, the MME sets up only a signalling connection and does not establish the radio and S1 bearers for the user plane.   

2. In ISR, after S-GW receives bearer management messages in dedicated bearer activation or bearer modification procedure for the UE in ECM-IDLE state and PMM-IDLE or STANDBY state, it will buffer the signalling messages and trigger MME and SGSN to page UE. After UE is paged and triggers the service request procedure, S-GW will be notified the current RAT type and then compare the current RAT type with the old RAT type it saved. If two RAT type is the same, S-GW will go on executing the dedicated bearer activation or bearer modification procedure, and send the corresponding signalling to MME or SGSN which UE resides in now. If two RAT type is different, the next operation S-GW will perform is the FFS. 

	
	

	Consequences if 
(
not approved:
	For UE triggered service request, there is ambiguous on whether the radio and S1 bearer need be established. 

In ISR, P-GW may need to initiate bearer update procedure over again after P-GW initiates bearer procedure for UE in ECM-IDLE state and PMM-IDLE or STANDBY state.

	
	

	Clauses affected:
(
	5.3.4.1, 5.3.4.3

	
	

	
	Y
	N
	
	

	Other specs
(
	
	X
	 Other core specifications
(
	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(
	


**** Start of changes ****
5.3.4
Service Request procedures

5.3.4.1
UE triggered Service Request
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Figure 5.3.4.1-1: UE triggered Service Request procedure

1.
The UE sends NAS message Service Request (S-TMSI, Service Type) towards the MME encapsulated in an RRC message to the eNodeB. The RRC message(s) that can be used to carry this NAS message are described in TS 36.300 [5].

2.
The eNodeB forwards NAS message to MME. NAS message is encapsulated in an S1-AP: Initial UE Message (NAS message, Cell Global ID of the serving cell). Details of this step are described in TS 36.300 [5].

3.
NAS authentication procedures may be performed.

4.
When the Service Type in the Service Request message is set to “data”, or, the Service Request is the response of paging for the downlink data transfer the MME sends S1-AP Initial Context Setup Request (Serving GW address, S1-TEID(s) (UL), Bearer QoS(s), Security Context, MME Signalling Connection Id) message to the eNodeB. This step activates the radio and S1 bearers for all the active EPS Bearers. The eNodeB stores the Security Context, MME Signalling Connection Id, Bearer QoS profile(s) and S1-TEID(s) in the UE RAN context.  The step is described in detail in TS 36.300 [5].


When the Service Type in the Service Request message is set to “signalling”, or, the Service Request is the response of paging for the network initiated signalling the MME sets up only a signalling connection and does not establish the radio and S1 bearers for the user plane, i.e. the steps 4 to 9 are omitted. 
5.
The eNodeB performs the radio bearer establishment procedure. The user plane security is established at this step. This step implicitly confirms the Service Request. This step is described in detail in TS 36.300 [5]. When user plane security has been established the EPS bearer state is synchronized between the UE and the network, i.e. the UE should remove any internal resources for bearers that are not set up.

6.
The uplink data from the UE can now be forwarded by eNodeB to the Serving GW. The eNodeB sends the uplink data to the Serving GW address and TEID provided in the step 4.

7.
The eNodeB sends an S1-AP message Initial Context Setup Complete (eNodeB address, S1 TEID(s) (DL)) to the MME. This step is described in detail in TS 36.300 [5].

8.
The MME sends an Update Bearer Request message (eNodeB address, S1 TEID(s) (DL), Delay Downlink Packet Notification Request) to the Serving GW. The Serving GW is now able to transmit downlink data towards the UE. The usage of the Delay Downlink Packet Notification Request Information Element is specified in clause 5.3.4.2 below.
9.
The Serving GW sends an Update Bearer Response to the MME.

5.3.4.2
Handling of abnormal conditions in UE triggered Service Request

Editor's note: 
If /when suitable CT4 specifications are available, many of the details included below can be moved into it. However, as the details impact the interoperation between MME and S-GW they are currently included in this TS 23.401 (needed to ensure that the procedure is "stable"; avoids RAN impacts and that the negative impacts of shortening the DRX interval on UE battery life are avoided).

Under certain conditions, the current UE triggered Service Request procedure can cause unnecessary Downlink Packet Notification messages which increase the load of the MME.
This can occur when uplink data sent in step 6 causes a response on the downlink which arrives at the Serving GW before the Update Bearer Request message, step 8. This data cannot be forwarded from the Serving GW to the eNodeB and hence it triggers a Downlink Data Notification message.

If the MME receives a Downlink Data Notification after step 2 and before step 9, the MME shall not send S1 interface paging messages. However, across all the UEs on that MME, the MME shall monitor the rate at which these events occur. If the rate becomes significant (as configured by the operator) and the MME's load exceeds an operator configured value, the MME shall indicate "Delay Downlink Packet Notification Request" with parameter D to the Serving Gateway, where D is the requested delay given as an integer multiple of [50 ms (FFS)], or zero. The Serving GW then uses this delay in between receiving downlink data and sending the Downlink Data Notification message.

Editor's note:
The determination of the "rate that is significant" is FFS.

NOTE 1: 
A low rate of reception of Downlink Data Notifications between steps 2 and 9 should be considered a normal circumstance, e.g. due to the chance that a UE Terminating call/session is initiated at roughly the same time as the UE triggered Service Request procedure.

NOTE 2:
It is recommended that this rate is determined over [60 (FFS)] second periods.

The MME shall use the step 8, Update Bearer Request of the UE initiated Service Request procedure to indicate "Delay Downlink Packet Notification Request" to the Serving GW.

To determine the amount of delay requested by a given MME, the Serving GW either uses the last Update Bearer Request message which is part of a Service Request procedure, or, just uses one of the Service Request procedure's Update Bearer Request messages received within the preceding [30 (FFS)] seconds. The latter mode of operation shall be taken into account when implementing the MME.

The MME is responsible for setting the value of D. The exact algorithm for setting the value is implementation dependent, two examples are given below to serve as a guideline:

EXAMPLE 1:
The MME adaptively increases the value of D when the rate of unnecessary Downlink Data Notifications is too high; and correspondingly it decreases the value when the rate is not too high.

EXAMPLE 2:
When unnecessary Downlink Data Notifications arrive, the MME measures the average time from the reception of the unnecessary Downlink Data Notification to the reception of the Update Bearer Response from the Serving GW in the same UE triggered Service Request Procedure. The value of D is calculated from this average, by adding a safety margin.

Normally, upon receipt of a downlink data packet for which there is no DL-TEID of the S1 user plane tunnel, the S-GW shall send the Downlink Data Notification message to the MME without delay.

If the S-GW determines from the last Update Bearer Request message which is part of a Service Request procedure that a given MME request delaying of the Downlink Packet Notification by a delay of D, it shall (only for UEs of that MME) buffer the Downlink Data for a period D. If the DL-TEID and eNodeB address for the UE is received before the expiry of the timer, the timer shall be cancelled and the Network triggered Service Request procedure is finished without sending the Downlink Data Notification message to the MME, i.e. DL data are sent to the UE. Otherwise the Downlink Data Notification message is sent to the MME when the timer expires.
5.3.4.3
Network Triggered Service Request
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Figure 5.3.4.3-1: Network triggered Service Request procedure

If the MME needs to signal with the UE that is in ECM-IDLE state, e.g. to perform the MME/HSS-initiated detach procedure for the ECM-IDLE mode UE or receive control signalling (e.g. Create Dedicated Bearer Request or Modify Dedicated Bearer Request), the MME starts network triggered service request procedure from step 3.
If ISR is activated, when the Serving GW receives a Create Dedicated Bearer Request or Modify Bearer Request for a UE, and the SGW does not have a downlink S1-U and the SGSN has notified the Serving GW that the UE has moved to PMM-IDLE or STANDBY state, the Serving GW buffers signalling messages and triggers MME and SGSN to page UE. In this case the S-GW will be notified about the current RAT type based on the UE triggered service request procedure.  If the RAT Type is the same as the last used RAT Type, the S-GW will go on executing the dedicated bearer activation or dedicated bearer modification procedure, i.e. send the corresponding buffered signalling to MME or SGSN which UE resides in now. 
Editor’s Note: In case of ISR the last used RAT type may be different from the RAT type used for the paging response, the handling of this case is FFS as for example the PCC rules for the bearer handling may depend on RAT type.
1.
The Serving GW receives a downlink data packet for a UE in ECM-IDLE state. When the Serving GW does not have the DL-TEID and eNodeB address of the S1 user plane tunnel for this packet, it buffers the downlink data packet. and identifies which MME is serving that UE. If that MME has requested the S-GW to delay sending the Downlink Data Notification (see clause 5.3.4.2 on "Handling of abnormal conditions in UE triggered Service Request"), the Serving GW buffers the downlink data and waits until the timer expires before continuing with step 2. If the DL-TEID and eNodeB address for that UE is received before the expiry of the timer, the timer shall be cancelled and the Network triggered Service Request procedure is finished without executing the steps below, i.e. DL data are sent to the UE.


If the Serving GW receives additional downlink data packets for this UE before the expiry of the timer, the Serving GW does not restart this timer.

2.
The Serving GW sends a Downlink Data Notification message to the MME.


If the Serving GW receives additional downlink data packets for this UE, the Serving GW buffers these downlink data packets and the Serving GW does not send a new Downlink Data Notification to the MME.

3.
The MME sends a Paging message (NAS Paging ID, TAI(s), Paging DRX ID) to each eNodeB belonging to the tracking area(s) in which the UE is registered. The step is described in detail in TS 36.300 [5]. Steps 3-4 are omitted if the MME already has a signalling connection over S1-MME towards the UE.

4.
The UE is paged by the eNodeBs. The step is described in detail in TS 36.300 [5].

5.
The UE initiates the UE triggered Service Request procedure, which is specified in clause 5.3.4.1.

**** End of changes ****
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