SA WG2 Temporary Document

Page 4

3GPP TSG SA WG2 Meeting #82
TD S2-105397
15 - 19 November 2010, Jacksonville, Florida, USA
Source:
ZTE
Title:
PDN disconnection with ISR activated
Document for:
Approval

Agenda Item:
8.4
Work Item / Release:
SAES
Abstract of the contribution: This paper discusses the PDN disconnection procedure with ISR activated. This issue has been described in different sub-clauses in TS 23.401 and misalign with each other. According to the text in TS 23.401, some problems will occur in this case. Thus this paper proposes a mechanism to resolve it.
1
Introduction

ZTE has proposed a CR (S2-104544) to clarify how to maintain the status of ISR during the PDN disconnection procedure. However, some companies think ISR should be deactivated during the last SA2 meeting’s discussion. After checking the current specification, it is found that the description in different subclauses misalign with each other, which may cause confusion. Furthermore, if vendors implement the devices complying with the text, some problems will arise. Thus this paper proposes a mechanism to resolve it.
2
Discussion

2.1 Misalignment in TS 23.401
In subclause 4.3.5.6, it is defined the triggers of ISR deactivated locally as below:
The UE shall deactivate ISR locally by setting its TIN to the temporary identity of the currently used RAT in following special situations:

-
Modification of any EPS bearer context or PDP context which was activated before the ISR is activated in the UE;

-
At the time when the UE moves from E‑UTRAN to GERAN/UTRAN or moves from GERAN/UTRAN to E‑UTRAN, if any EPS bearer context or PDP context activated after the ISR was activated in the UE exists;

-
After updating either MME or SGSN about the change of the UE specific DRX parameters to guarantee that the other CN node is also updated;

-
After updating either MME or SGSN about the change of the UE Core Network Capabilities to guarantee that the other CN node is also updated;

-
E-UTRAN selection by a UTRAN-connected UE (e.g. when in URA_PCH to release Iu on UTRAN side);

-
After a LAU procedure if the UE has CS fallback and/or SMS over SGs activated.

-
For a UE that is IMS registered for voice, then after that UE moves from a Registration Area that supports IMS voice over PS sessions (see 4.3.5.8 for more information) to one that does not, and vice versa. It shall be possible, e.g. using Device Management or initial provisoning, to configure the UE to apply/not apply this particular exception.

We can conclude from this description that the PDN connections deactivation in one RAT doesn’t cause ISR deactivation.

However, in the subclause Annex J.6, the additional description states as below.
There are no ISR specific procedures to handle such situations to avoid additional complexity and error cases. All special situations that cause context in the UE, MME and SGSN to become asynchronous are handled by ISR deactivation. The normal RAU/TAU procedures synchronize contexts in MME and SGSN and activate ISR again when wanted by the network.

Some companies refer to this statement to indicate ISR deactivation during PDN disconnection.
The Annex J is just an informative annex and if the informative text is not consistent with the normative text, the normative text shall have higher priority. Vendors shall implement their products according to the normative text and the normative annex. In other words, if the PDN connections are deactivated after ISR is activated, neither the UE nor the CN node will deactivate ISR according to the current normative text. 
Note that during the bearer deactivation procedure defined in subclause 5.4.4(if the bearer deactivation initiated by the UE via the UE requested bearer resource modification procedure, this procedure also be invoked.), the bearers always are synchronized. Because, the SGW sends the Delete Bearer Request message to both RATs if ISR is activated. During this procedure, ISR is maintained and it brings no problems.
During the PDN disconnection procedure, there is no similar synchronisation between the UE and the CN nodes and it brings some problems.

2.2 Problems in PDN disconnection procedure with ISR activated
This procedure can be initiated when the UE is either in ECM-IDLE mode or ECM-CONNECTED mode. 
If this procedure is initiated when the UE is in ECM-CONNECTED mode, the PDN connections between the ETURAN and the GERAN/UTRAN become asynchronous. There will be some problems:

-
UE does not deactivate ISR according to the normative text. The UE considers that the registrations in both the MME and the SGSN are valid.
-
The SGW receives the Delete Session Request message from the MME and forwards it to the PGW according to current stage 2 description. However in stage 3 it is clearly stated that the SGW will only forward the Delete Session Request when both received from MME and SGSN if ISR is activated (the related CR C4-102786 is approved in CT4 50bits meeting).
Then it is unclear that whether the PDN connection in the SGSN is valid or not. If the PDN connection in the SGSN is invalid, it is unclear how the SGSN deactivates the corresponding PDN connection.
The worse condition is this procedure initiated by the MME when the UE is in ECM-IDLE mode. The UE never knows whether the PDN connection has been released. When the SGW receives the downlink data from other PDN connections, does SGW send DDN message to the SGSN? If yes, when the UE is paged from the SGSN, the PDN connection which has been deleted will be re-established between the UE and the SGSN. However this PDN connection has been released by the MME and doesn’t exist in CN. If not, the UE can’t receive any data if it camps on GERAN/UTRAN.
The key issue of this misalignment is whether ISR should be deactivated or not in this case.

If ISR should be deactivated in this case, the following change shall be added:

-
PDN disconnection will trigger ISR deactivation in subclause 4.3.5.6.
-
How to handle the PDN connection in the SGSN should be clarified in subclause 5.10.3.

However, from the UE view the "BEARER DEACTIVATION" and "PDN DISCONNECTION" procedures are the same because in both procedures the UE receives the "DEACTIVATE EPS BEARER CONTEXT REQUEST" message. However, from the current description of the bearer deactivation procedure in subclause 5.4.4.1, ISR is maintained in the UE and CN nodes. If we agree that ISR should be deactivated during the PDN disconnection procedure. The similar change should be applied in subclause 5.4.4.1. It seems too late to modify the behaviours of R8 and R9 terminals. On the other hand, the CN nodes can synchronize the bearers with each other via the similar mechanisms defined in TS 23.401 and ISR activation can be maintained. Thus it is proposed to maintain the ISR status, which can also avoid unnecessary signalling because of ISR deactivation. Thus it is proposed to maintain ISR activation and two solutions are provided in section 2.3.
2.3 Solutions.
Both the solutions are proposed to maintain ISR activated during the PDN disconnection procedure. 
Solution 1:
The similar mechanism with the detach procedures is introduced. The changes are summarized:
-
The MME decides whether to notify the related SGSN. If the PDN disconnection procedure is due to change of subscription, the HSS sends the changed subscription data to both the MME and the SGSN. Thus it is unnecessary for the MME to inform the related SGSN for PDN disconnection in this case. In the other cases, the MME sends the PDN Disconnection Indication message to the SGSN including LBI.
-
If the SGSN receives the PDN Disconnection Notification message with LBI, the SGSN releases the related PDN connection indicated by the LBI and initiates PDN disconnection procedure.
-
SGW sends Delete Session Request message to the PGW when it receives Delete Session Request messages from both the MME and the SGSN.
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Solution 2:
The similar mechanism with the TAU/HO procedures is introduced. The changes are summarized:
-
If the PDN connection is released not due to change of subscription, the MME sends the Delete Session Request message to the SGW. This message includes a new cause value, which indicates that ISR should be maintained and the SGW should notify the SGSN to deactivate the PDN connection. 
-
The SGW sends Delete Bearer Request message to the SGSN.
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3
Proposal
It is suggested to discuss whether ISR status should be maintain or not during the PDN disconnection procedure in the SA2#82 meeting.
It is proposed to maintain it and two alternatives are provided in S2-105398 and S2-105399. If one of the two solutions is approved, the other CR will be withdrawn.
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