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Analysis

This document provides the responses to the yellow highlighted texts in S1-141381.
Note:  The yellow highlighted text are the original text in S1-141381.  The blue highlight text are the reponses to the preceding highlighted yellow text.:  
Introduction

First of all, the Introduction in TR concludes that SIPTO@LN function has to deal with sever service disruptions due to the nature of its design. Service disruption is a direct consequence of the fact that services provided by the SIPTO@LN are restricted to the location supported by the Local Network, and therefore this document questiones if service disruption when leaving the local network should be an argument for further complicated requirements development.
The scope of CSIPTO is not limited to SIPTO@LN.  It also applies to Rel 10 SIPTO.  Networks are evolving to more distributed (flat) architecture.  This means that more PGWs/LGWs will be located  near the network’s edge, which means more occurrence of SIPTO events.  CSIPTO is about reconciling efficient offload with UE mobility
Use case 1 (Non-IMS user)
This use case discuss two users; Bob with a short lived session and Dylan with a long lived session. Short lived sessions are not likely disrupted by service disruption while long lived sessions have a higher probability to be affected. The use case describes a situation where EPC invokes CSIPTO for Dylan where the result is two PDN connections; one PDN connection to the new PGW for new short lived sessions and one to the old PGW for all long lived sessions. According to the use case, the situation with two similar PDN connections will remain until the last long lived session has expired or the EPC terminates the setup, whichever comes first.
The use case requires that the UE must be able to identify if a flow will be long-lived or short-lived already when the flow is initiated. But a UE cannot easily predict if a new session will be short or long lived, especially since it must be able to predict the life span for flows belonging to both existing and new services. Or is the pre-condition in the use case that the service is known and that every new service might still experience service interruptions during PGW relocation? 
The “short/long lived flow” terminology has been replaced by “require/do not require IP address preservation”.  How the “flow type” is identified is in the solution space and outside the scope of discussion in SA1. 

Our opinion is that the Stage 2 architecture work where the network may request the UE to reconnect to the new PDN GW is a reasonable approach of handling such situations, and that the complexity of requiring simultaneous two PDN connections for the same APN in the UE and in the network in order to support non-real time (e.g. non-IMS) traffic in order to avoid brief service interruption is not justifiable.  
The issue of real-time vs non-real time is irrelevant i.e. should a non-real time file transfer be reinitiated from zero when it is brutally interrupted.  CSIPTO addresses the brutal interruption of applications that cannot deal with IP address preservation.  Use case 1 maximizes the survival chance of new flows which are always directed to the optimal PDN connection.
Use case 2 (IMS user)

In case of IMS use case, the procedure not only requires a full new additional PDN connection but it also requires an additional IMS session simultaneously towards the same end points and thus have adverse impacts the IMS session. We are not sure what “adverse impacts the IMS sessions” mean.  Multiple IMS Registrations is an existing IMS functionality that can be used for PS-PS service continuity.  Maintaining two IMS sessions for the same connection requires not only double the resources throughout the system, service continuity from one IMS session towards the other, but also creates complexity without any real benefit. This observation is not quite right because it is missing the transient nature of the dual connection in Use Case 2.
The use case of using CSIPTO for IMS is to start with not fully in the scope of the real intention of SIPTO, i.e. to offload the network. SIPTO is about “selected traffic” so it can be anything.    Signalling will always need to be brought back to the operators network, and in most cases also media will need to be sent back to handle routing to other networks, and users.   While there may be some truth in this for incoming calls (work item RAVEL, with the desire to mimic GSM, allows for routing via the Home network), this does not hold for outgoing calls. VoLTE by default uses Local Breakout.

While the description of use case 2 focused on IMS as an example, please note that it also applies to any apps that can gracefully handle service continuity (e.g. Multi-Path TCP).
The gain of using CSIPTO is mostly questionable as it will create additional UE and network requirements just to be able to handle mobility. For mobility, the use case requires the UE to be IMS registered through two different PGWs at the same time.  This will break SRVCC as SRVCC today requires single registration (due to the nature of how the parameter Session Transfer Number - Single Radio Voice Call Continuity (STN-SR) is provided to EPC from IMS).
CSIPTO addresses  longer term deployments with ubiquitous LTE coverage, contrary to SRVCC which was meant to address “patchy” LTE coverage in initial deployments.
Note again the transient use of dual PDN connections, which minimises the SRVCC event occurrence.

The interaction with SRVCC will be studied as part of Stage 2 and is not within the scope of SA1 work.
Furthermore, the configuration requirements on PGWs will be much larger, where all the local PGWs must have their own Protocol Configuration Options (PCO) lists with P-CSCF addresses. The operational cost of handling all these lists will be large.  It is not clear if the proposal also will require local P-CSCF and PCRF to handle the IMS traffic with QoS.
Ideally the P-CSCF and PCRF should be in the central premises as they carry only C-plane traffic.  Moreover, since the above points are related to IMS, they do not apply to Use case 3 & 4.
It is already identified that if the PDN Connections will be towards two different PGWs using the same APN it will not be possible to use APN-AMBR. This should be less of a concern due to transient nature of the dual connections.  Due to this and other functional complexity, 3GPP architecture currently restricts multiple PDN connections towards the same APN to terminate to the same PGW. The impacts on the overall system are not warranted for a presumed benefit of reducing disruption which may not even occur.  There are two approaches to this issue (which are unfortunately solution-oriented, hence outside the scope of SA1 discussions):

1. It is possible to implement APN-AMBR on the eNB, hence it can be enforced. 

2. It is possible that the solution relies on using two distinct APNs (e.g., “mobile_Internet” and “nomadic_Internet”). These two APNs can be treated as two distinct services, hence have their own APN-AMBR treatment.

Use case 3 and 4

Similar conclusions can be done about the other use cases described in this TR that do not merit the complexity that would be imposed in the architecture and overall system and its deployment.  The complexity assessment can only be made once we discuss the solutions, and that can only happen at Stage 2 (SA2). It is too early make any such claims.

In Stage 1, we can talk about the benefits for Use Case 3&4, which can be summarized as below:

SIPTO benefits are best realized for the flows that do not require IP address preservation.  When the SIPTO-enabled PDN connection is also used for flows that require IP address preservation (with a non-negligible chance of GW change), then such flows become fragile due to GW changes forcing them to break.  For example a Webex call or live video streaming breaking upon GW change.  The closer the GW to the eNB, the more offload benefits are realized, but also the more service diverges from “mobile” and converges to “nomadic”.

In order to prevent flows requiring IP address preservation being penalized, Use Case 3&4 suggest to treat flows based on their need for IP address preservation. Only through such logic can the system ensure SIPTO is used for its benefits without degrading the overall service level.
UE impacts

CSIPTO will require that for every APN that supports CSIPTO, there must exists support for two simultaneous PDN connections from an UE for rare occasion that the PDN GW may need to be relocated.  This reduces number of PDN connections that an UE can support to half of the total UE PDN connections support.  This severe restriction is not justified for support of such feature as illustrated by CSIPTO.
Multiple PDN connections to the same APN is a feature that is already supported by all LTE-capable UEs so there is no UE impact in this particular respect.   The frequency of this occasion depends on the location of the PGW e.g. using PGW on or near the eNB and the user is on a Webex session.  Based on the deployment assumptions behind use cases 1, 2, 3 and 4, the relocation of the PGWs are not rare events.

If the number of PDN connections is becoming a bottleneck, then the system can be configured to limit the CSIPTO applicability to select APNs.

In addition, due to the transient PDN connections in use cases 1 & 2, the above mentioned concern does not apply.
System Performance Impacts:
Currently 3GPP WGs have been developing various mechanism to allow operators to either offload (e.g. WLAN Offload) or restrict/refine/stop certain services in adverse conditions in order to have better network performance (e.g. network triggered relocation of the PDN connection to a new GW).  Random UE initiated additional PDN connection establishment even for a short duration can make such conditions worse, with limited or no added benefits compared to the existing mechanism.  
UE initiated PDN connections would not be “random”, they would be according to the 3GPP specification.  Furthermore, MME would maintain the control over PDN connection establishment and number of PDN connections. The MME remains in full control of the number of PDN connections. If for whatever reason the MME does not want to proceed with CSIPTO, it can revert back to Rel-10 SIPTO (brutal release).
Conclusion
It is suggested that the text below is added to the TR. 

******************   Suggested Change to TR 22.828 *********************
5
Considerations

5.x
Considerations on complexity

Below is considerations of the added complexity with regards to the different use cases

Use case 1 (Non-IMS user)

This use case discuss two users; Bob with a short lived session and Dylan with a long lived session. Short lived sessions are not likely disrupted by service disruption while long lived sessions have a higher probability to be affected. The use case describes a situation where EPC invokes CSIPTO for Dylan the result is two PDN connections; one PDN connection to the new PGW new short lived sessions and one to the old PGW for all long lived sessions. According to the use case, the situation with two similar PDN connections will remain until the last long lived session has expired or the EPC terminates the setup, whichever comes first.The use case requires that the UE must be able to identify if a flow will be long-lived or short-lived already when the flow is initiated. But a UE cannot easily predict if a new session will be short or long lived, especially since it must be able to predict the life span for flows belonging to both existing and new services.
It is clear from the above that the assumption in existing Stage 2 architecture work where the network may request the UE to reconnect to the new PDN GW is a reasonable approach of handling such situations, and that the complexity of requiring simultaneous two PDN connections for the same APN in the UE and in the network in order to support non-real time (e.g. non-IMS) traffic in order to avoid brief service interruption is not justifiable.  

Use case 2 (IMS user)

In case of IMS use case, the procedure not only requires a full new additional PDN connection but it also requires an additional IMS session simultaneously towards the same end points and thus have adverse impacts the IMS session.  Maintaining two IMS sessions for the same connection requires not only double the resources throughout the system, service continuity from one IMS session towards the other also creates complexity without any real benefit.

The use case of using CSIPTO for IMS is to start with not fully in the scope of the real intention of SIPTO, i.e. to offload the network. Signalling will always need to be brought back to the operators network, and in most cases also media will need to be sent back to handle routing to other networks, and users. 

The gain of using CSIPTO is mostly questionable as it will create additional UE and network requirements just to be able to handle mobility. For mobility, the use case requires the UE to be IMS registered through two different PGWs at the same time.  This will break SRVCC as SRVCC today requires single registration (due to the nature of how the parameter Session Transfer Number - Single Radio Voice Call Continuity (STN-SR) is provided to EPC from IMS).

Furthermore, the configuration requirements on PGWs will be much larger, where all the local PGWs must have their own Protocol Configuration Options (PCO) lists with P-CSCF addresses. The operational cost of handling all these lists will be large.  It is not clear if the proposal also will require local P-CSCF and PCRF to handle the IMS traffic with QoS.

It is already identified that if the PDN Connections will be towards two different PGWs using the same APN it will not be possible to use APN-AMBR. Due to this and other functional complexity, 3GPP architecture currently restricts multiple PDN connections towards the same APN to terminate to the same PGW. The impacts on the overall system are not warranted for a presumed benefit of reducing disruption which may not even occur.

Use case 3 and 4

Similar conclusions can be done about the other use cases described in this TR that do not merit the complexity that would be imposed in the architecture and overall system and its deployment.  

UE impacts

CSIPTO will require that for every APN that supports CSIPTO, there must exists support for two simultaneous PDN connections from an UE for rare occasion that the PDN GW may need to be relocated.  This reduces number of PDN connections that an UE can support to half of the total UE PDN connections support.  This severe restriction is not justified for support of such feature as illustrated by CSIPTO.

System Performance Impacts:

Currently 3GPP WGs have been developing various mechanism to allow operators to either offload (e.g. WLAN Offload) or restrict/refine/stop certain services in adverse conditions in order to have better network performance (e.g. network triggered relocation of the PDN connection to a new GW). Random UE initiated additional PDN connection establishment even for a short duration can make such conditions worse, with limited or no added benefits compared to the existing mechanism.
The proposed text should be deleted.
5.1
Considerations on security

Text to be provided.

5.2
Considerations on …………..

Text to be provided.

5.3


Considerations on ………….. 

Text to be provided.

5.4
Considerations on ………….

Text to be provided.
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7
Conclusion and Recommendations

 The work performed in the CSIPTO study does not justify the complexity and restrictions it imposes on the 3GPP architecture and thus the work should conclude without adding any new requirements for this feature.
Complexity and restrictions depends on the solutions used.  Solutions are outside the scope of SA1.  It is premature to prevent CSIPTO from moving to stage 2 without further work.  It is proposed that this contribution be noted.
******************   End Change *********************
