3GPP TSG CT WG1 Meeting #79





C1-122814
Chicago (USA), 6 - 10 August 2012
Source:
Huawei, HiSilicon
Title:
Handling of PDN connection for dual-priority functionality
Agenda item:
11.18.7
Document for:
DISCUSSION
1 Introduction:

This paper discusses the handling of the PDN connection for dual-priority functionality.
In SA2# 90, the following solutions for handling of PDN connection for dual-priority UE were recommended:

UE deactivates the PDN connection and re-establish a new PDN connection

UE modifies the PDN connection

A UE establishes multiple PDN connections with different priorities using different APNs

A UE establishes multiple PDN connections with different priorities using same APN  
CT1 concluded (#78; in Kyoto) that solutions A and C should be supported for providing dual-priority functionality as these are supported by the current specification.

The solutions A and C impact the UE. The paper analyses the impact on the UE and other relevant issues, and finally provides a proposal to implement the solution A and C.

2 Discussion

2.1 Solution A
In S1 mode, one possible issue is that the detach/re-attach procedure can be initiated even if only one PDN connection remains. The typical use case is:
1. The UE has only one PDN connection established, the upper layers of the UE requests an access priority which differs from the existing PDN connection;

2. the UE initiates the detach procedure to deactivate the existing PDN connection;

3. the UE has now to attach to the network again and establish the PDN connection with the access priority that the upper layer requests. 
The detach/re-attach procedure will obviously result in increasing the signalling load on the network and also requires more time to complete the establishment of the new PDN connection. This issue may delay sending the infrequent service alerts/alarms with normal/default access priority requested by the upper layers. Hence, the current solution A cannot work well when the UE has only one PDN connection established, and therefore the detach/re-attach procedure should be avoided.
One possible way to avoid the detach/re-attach procedure is to reuse the existing PDN connection to establish the new PDN connection by relying on the existing network handling of abnormal cases as specified in 3GPP TS 24.301 [1] sub-clause 6.5.1.6 case a), quoted: 
a) UE initiated PDN connectivity request for an already existing PDN connection:
If the network receives a PDN CONNECTIVITY REQUEST message with the same combination of APN and PDN type as an already existing PDN connection,
[..]
If one or more information elements in the PDN CONNECTIVITY REQUEST message differ from the ones received within the previous PDN CONNECTIVITY REQUEST message, and multiple PDN connections for a given APN are not allowed, the network may deactivate the existing EPS bearer contexts for the PDN connection locally without notification to the UE and proceed with the requested PDN connectivity procedure or may reject this PDN connectivity procedure including the ESM cause #55 "multiple PDN connections for a given APN not allowed", in the PDN CONNECTIVITY REJECT message.
If the UE sends a PDN CONNECTIVITY REQUEST message with the same combination of APN and PDN type as an already existing PDN connection and the low priority indicator set according to the upper layer request, which is different from the priority of the existing PDN connection, following the above handling, the network will deactivate the existing PDN connection and establish one new PDN connection with the access priority that the UE requested. Then, the detach/re-attach procedure could be avoided.
To ensure the network will not reject the requested PDN connectivity procedure for an already existing PDN connection, the network could further identify whether the “Device properties” IE is included in the PDN CONNECTIVITY REQUEST message. If the “Device properties” IE is included in the PDN CONNECTIVITY REQUEST message and the low priority indicator differs from the existing PDN connection, the network deactivates the existing EPS bearer contexts for the PDN connection locally without notification to the UE and proceeds with the requested PDN connectivity procedure. The detail procedure could be: 

1. MME firstly deactivates the existing EPS bearer contexts for the PDN connection and informs S-GW and P-GW to deactivate the existing EPS bearer contexts.
2.  After deactivating the existing EPS bearer contexts, MME establishes one new PDN connection for the UE according to the received PDN CONNECTIVITY REQUEST message from the UE.
This approach does not require that the network supports the multiple PDN connections to the same APN. Even if the multiple PDN connections to the same APN are not supported (i.e., for PMIP based S5/S8), the above procedure could be workable to establish a new PDN connection without forcing the UE to detach and (re-)attach.
When the UE has multiple PDN connections, the UE can first deactivate the existing PDN connection and then re-establish one new PDN connection with the priority that the upper layers of the UE requested.
In A/Gb mode and Iu mode (GERAN/UTRAN), even the detach/re-attach procedure will not be triggered in the case of only one PDP context remains, the deactivation of the existing PDP context procedure should also be initiated which will somehow delay the establishment of the new PDP context. Similarly, we can use the same handling as in S1 mode, that’s to say, to reuse the existing PDP context to establish the new PDP context by relying on existing network handling of abnormal cases as specified in 3GPP TS 24.008 [2] sub-clause 6.1.3.1.5 case c), quoted:

c)
 MS initiated PDP context activation request for an already activated PDP context (on the network side)
i)
If the network receives a ACTIVATE PDP CONTEXT REQUEST message with the same combination of APN, PDP type and PDP address as an already activated PDP context, the network shall deactivate the existing PDP context and, if any, all the linked PDP contexts (matching the combination of APN, PDP type and PDP address), locally without notification to the MS and proceed with the requested PDP context activation.
If the MS sends an ACTIVATE PDP CONTEXT REQUEST message with the same combination of APN, PDP type and PDP address as an already activated PDP context and the low priority indicator set to the upper layer of the MS requested, the network will deactivate the already activated PDP context and activate a new PDP context according to the access priority that the upper layer of the MS requested. 
As another option for solution A, the MS may send an ACTIVATE PDP CONTEXT REQUEST message with the same APN after sucessfully deactivation of an already activated PDP context.
2.2 Solution C

The UE will request to establish a new PDN connection towards another APN when the upper layer of the UE requests the access priority that differs from the existing PDN connection.
The support of multiple PDN connection is specified in 3GPP TS 23.401 [3] sub-clause 5.10.1 quoted:

"The EPS shall support simultaneous exchange of IP traffic to multiple PDNs through the use of separate PDN GWs or single PDN GW. The usage of multiple PDNs is controlled by network policies and defined in the user subscription.
[..]
UE support for multiple PDN connections is optional." 
So, the solution C might be not available for the UEs which do not support multiple PDN connections. In this case, the UE can only use the solution A.
3 Conclusion
The paper shows that in order to support the solutions A and C the following handling seems necessary:
When deploying the solution A in S1 mode (E-UTRAN), the UE sends a PDN CONNECTIVITY REQUEST message with the same combination of APN and PDN type as an existing PDN connection to establish a PDN connection.
In S1 mode, if the network receives a PDN CONNECTIVITY REQUEST message with the same combination of APN and PDN type as an already existing PDN connection and the information element "Device properties" in the PDN CONNECTIVITY REQUEST message differs from the one received within the previous PDN CONNECTIVITY REQUEST message, the network then deactivates the existing EPS bearer contexts for the PDN connection locally without notification to the UE and proceeds with the requested PDN connectivity procedure.
When the UE has multiple PDN connections, the UE can deactivate the existing PDN connection and re-establish one new PDN connection with the priority that the upper layers of the UE requested.

When deploying the solution A in A/Gb mode or Iu mode (GERAN/UTRAN), the MS sends an ACTIVATE PDP CONTEXT REQUEST message with the same combination of APN, PDP type and PDP address as an already activated PDP context in order to activate a PDP context relying on the network handling of the already defined abnormal cases as specified in 3GPP TS 24.008 [2] sub-clause 6.1.3.1.5 case c). As another option, the MS may send an ACTIVATE PDP CONTEXT REQUEST message with the same APN after sucessfully deactivation of an already activated PDP context.
The solution C is not available if the UE does not support multiple PDN connections, and therefore the UE can only use the solution A in this case.
The related proposed CRs are in: C1-122815 and C1-122816.
References

[1]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[2]
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage 3".

[3]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN access".
