
3GPP TSG CT4 Meeting #51bis
C4-110282
Ljubljana, SLOVENIA
24th  – 28th January 2011
Source:
Alcatel-Lucent
Title:
Pseudo-CR on Paging area used when forcing the UE to re-attach to EPC
Spec:
3GPP TR 23.857
Agenda item:
6.9
Document for:
Decision

1. Introduction
The solutions documented in the TR for MME/SGSN failure differ among others on the paging area used when forcing the UE to re-attach to EPC. This contribution further evaluates this aspect and suggests some possible means to reduce the paging area while also minimizing any extra signaling on the S11/S4 interfaces for the solution 1. 
2. Reason for Change
All the solutions documented in the TR for the MME/SGSN failure scenarios rely on the principle to force the UE to re-attach to EPC by paging it over the last known TAI list (solutions 1 and 4 and presumably solution 3) or over the entire MME paging area (solution 2).

When forcing the UE to re-attach to EPC, it is preferable not to page the UE over the entire MME/SGSN paging area not to risk to overflow the paging resources (i.e. paging queues/channels) in a very large part of the radio network (function of the coverage of the MME/SGSN pool) for a long duration (typically equal to the periodic TAU/RAU timer), and thus not to risk that some paging requests get dropped, i.e. that UEs affected by the MME restart do not re-attach to EPC, or that other UEs do not receive paging for terminating services (e.g. call, SMS). 

It is thus desirable to limit the paging area to the geographical area where the UE is located, e.g. in a certain region of a country, e.g. based on the last known TAIs list before the MME/SGSN fails. Storing the paging area in the SGW can however cause extra S11 signalling because of the need to update the TAIs list during Intra-MME Intra-SGW mobility, and this extra signaling (and associated processing) should be reduced as much as possible as this is only done for MME/SGSN failure events which occur exceptionally.

So there is ultimately a tradeoff between maintaining the latest accurate TAIs list in the SGW and the need to minimize the extra S11 signalling for rare MME failure events. 

The TAIs list stored in the SGW does actually not need to be very accurate as it may be used only as a rough indication of the last known geographical location of the user. In other words, the MME/SGSN may store in the SGW a list of TAIs which is a superset of the actual list of TAIs returned to the UE during the Attach / TAU procedures, e.g. a list of TAIs representing an entire region, so that most Intra-MME Intra-SGW relocations do not generate extra S11 signalling. It should be up to each MME implementation to decide which exact list of TAIs to store in the SGW. 

It could also be envisaged to define a bulk message allowing the MME to refresh the TAI lists in the SGW for multiple UEs. 
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.0.1.
* * * First Change * * * *

6.1.1
Solution 1 Down Link Data Triggered Attach (DLDTA)
6.1.1.1
Description 
The Down Link Data Triggered Attach (DLDTA) is an optional feature for MME, S4-SGSN and SGW.
6.1.1.1.1
Down Link Data Triggered Attach (DLDTA) procedure
The DLDTA enables UEs to make the re-attach to the EPS possible triggered by an arrival of the downlink packet after the MME has restarted. The DLDTA is composed of the following components.

a)
The MME marks an EPS bearer as the subject for the DLDTA:


When EPS bearer is established, based on the operator policy the MME marks an EPS bearer as the subject for the DLDTA by setting the DLDTA flag in the EPS bearer Context. The MME may activate the DLDTA for all EPS bearers or based on QCI, Priority Level or/and APN.

NOTE 1:
MME may activate the DLDTA for minimal number of EPS bearers. For example, in order to make the IMS terminating call to be a trigger for the UE re-attachment, the DLDTA is only activated for those of EPS bearers which has the QCI=5 (IMS Signalling).
b)
The SGW maintains the IMSI, latest TA-list per UE:


If the UE has at least one EPS bearer that has the DLDTA flag active and the latest TA list is changed , for example due to the mobility management procedure, the MME transfers the latest TA list to the corresponding SGW by the Create Session Request message or/and the Modify Bearer Request message. 

If the SGW receives the dedicated Modify Bearer Request message from the MME only for the purpose of updating the latest TA list, the SGW shall not forward the Modify Bearer Request message to the PGW. Instead, the SGW sends the Modify Bearer Response message to the MME.

NOTE 2:
The TA list is essential in case of MME restart since it allows avoiding the IMSI page for the entire coverage of an MME (which is extremely stressful for the EPS system, since a large number of eNBs is typically covered by one MME). To minimize any extra S11 signalling during Intra-MME Intra-SGW relocations, the MME may store in the SGW a list of TAIs (or a Paging Area ID representing such list) which is a superset of the actual list of TAIs returned to the UE during the Attach / TAU procedures. It should be up to each MME implementation to decide which exact TAIs list to store in the SGW.
c)
The SGW maintains the S5/S8 bearers after the MME has restarted:


If the SGW detects the MME restart by referring to the increase of the restart counter, instead of removing associated resources, the SGW maintains the S5/S8 bearers if the DLDTA flag is active. This makes it possible for the SGW to receive a down link packet from the PGW.

When SGW starts maintaining the S5/S8 bearers, SGW starts the DLDTA timer for corresponding MME. If the DLDTA timer expires, the maintained resources due to the DLDTA shall be locally deleted. This treatment is required in case the other SGW is chosen when UE re-attaches to the EPC after the MME failure. A value of the DLDTA timer may be equal to the periodic tracking area update timer (timer T3412) as specified in the 3GPP TS 24.301 [4]. There is one DLDTA timer per MME in the SGW.

When SGW receives the Create Session Request message from the UE while the DLDTA timer is running, the SGW deletes all DLDTA related resources for the UE and then proceeds with the Create Session Request message handling.

d)
Downlink data packet/ Control signal message arrives to the SGW while the DLDTA timer is running:

When SGW receives the downlink data packet/ Control signal message from the PGW using the EPS bearer that has the DLDTA flag active, the SGW sends the enhanced Downlink Data Notification message with the IMSI and TA list to the MME in order to page UE. The TA list on the enhanced Downlink Data Notification message is used by MME for sending the page message over the S1-MME interface. 
The SGW shall reject the control message received from the PGW with an appropriate cause value.
Upon receiving a page message with IMSI, UE starts the re-attach procedure as specified in subclause 5.6.2.2.2 of the 3GPP TS 24.301 [4].
e)
The SGW pages UE again if MME cannot find the UE context when the Data Notification message is received:
When the SGW receives the Downlink Data Notification Acknowledge message with error cause "context not found" from the MME for the EPS bearer that has the DLDTA flag active, then the SGW re-sends the enhanced Down Link Data Notification with IMSI and TA list. This procedure is required in case the downlink packet arrives from the PGW right before the SGW detects the MME restart.
f)
The other mobility related procedures:
When the MME is changed due to the mobility management, source MME shall forward the DLDTA flag in the EPS bearer Context to new MME.

When the SGW is changed due to the mobility management, the latest TA list is informed to new SGW.

g)
The ISR related procedures:
If the ISR is active, the SGW maintains both the latest TA list and the latest RAI.

The procedure d) in this subclause can be executed per S4/S11 interface independently irrespective of the ISR activation status.The figure 6.1.1-1 outlines the overall DLDTA procedure.
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Figure 6.1.1.1.1-1: The overall DLDTA procedure
* * * Next Change * * * *

6.1.1.2.2
Cons

This subclause lists the cons of solution 1 DLDTA as following:

Extra signaling over S11 interface: This approach requires the TAI list for each UE to be stored in the SGW in order to avoid sending the paging request for the UE in all the TAI lists supported by the MME. Hence, the change in TAI list needs to be updated by sending extra signaling message over the S11 interface in the intra MME intra SGW TAU procedure. This extra signaling can however be minimized by storing in the SGW a list of TAIs (or a Paging Area ID representing such list) which is a superset of the actual list of TAIs returned to the UE during the Attach / TAU procedures.
Resources maintained in the SGW after the MME restart detection: This approach requires reservation of UE resource (IMSI, S5/S8 bearer contexts and TAI list) until downlink packets arrives for the UE or DLDTA timer expires;

UE movement before old SGW receives the downlink packets on the maintained bearers: If the UE moves to new MME area, it would reattach to the network through the new MME. If the UE has already reattached to another MME and the old SGW receives the downlink packets on the maintained bearers to trigger the IMSI paging. e.g. if the UE establishes a new PDN connection to a different APN which was used by the UE before the MME restarts. This will cause UE to reattach to the network again.

Mobile Terminated Service which triggers the paging will fail: The SGW receives the downlink packets on the maintained bearers which will trigger the paging. However the downlink packets will be dropped by the SGW and can not be delivered to the UE.
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