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GAN-Iu
1
Introduction

This document further discusses some of the open issues related to the latest GAN-Iu Stage-2 proposal submitted to GERAN#36 as GP-071662 (“Addition of Iu Mode GAN functionality to GAN Stage 2”). Most of these issues have been already discussed on the 3GPP_TSG_GERAN_WG2 mailing list without an agreement.
The following issues are covered in this document:
a Usage of GTP all the way to the UE i.e. the “One really-long Tunnel” issue (in section 2)
b The principle to rely on IMSI to be included in the RANAP Relocation Request message (in section 3)
c Handover triggering principles (in section 4)
2
The “One really-long Tunnel” issue
This issue was initially raised on the “3GPP_TSG_GERAN_WG2” mailing list as following (issue 8):
8) Regarding the PS user plane proposal. It seems that the proposal is to use GTP-U as the transport protocol also in the Up-interface. We do have some concerns in relation to this. Is the intention to enable "One really-long Tunnel" from the MS to the GGSN? Or is anything prohibiting this scenario?
 

This one needs more discussions and we might need to consult other groups if the above concern is valid...

This question was kindly responded as following: 

MG> Yes, the PS user plane proposal to use GTP-U has not changed from that captured in the TR. Clearly, the current spec does not propose “one really-long tunnel” and it is understood that current SGSN/GGSN implementations (and other factors) may be limiting in this regard.

It seems that we need to explain our concerns in a more detailed way to ensure that the concern is correctly understood and correctly discussed. The GP-071662 describes the GA-RRC PTC activation (section 9.16.2) and PTC Data Transfer (section 9.16.3) in a way that the GANC would always be involved in the PS domain user plane transmission. This would also be according to existing principles agreed between RAN and CN nodes.  

The following figure 7g from section 6.4.2 (in GP-071662) shows the PS Domain User Plane Protocol Architecture.
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In the same section it is also stated:

· The GANC terminates the GA-RRC protocol and inter-works it to the Iu-ps interface using GTP-U.

The following figure 55 from section 9.16.2 (in “Draft TS43319-10-17-07.doc”) shows the PTC Activation procedure (here we are using the old version as it shows the IE names together with the message names and is so more informative).
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However, the PTC activation procedure defined in section 9.16.2 of GP-071662 seems to allow the possibility of a “One really-Long Tunnel”, this concept means that the GTP tunnel would be established between the MS and the GGSN in the “longest” case. This could be achieved as follows:

a The CN supports One Tunnel (or Direct Tunnel) functionality that allows the bypass of SGSN for the PS user plane part.
b The GANC performs the following mapping when it receives the RAB Assignment Request message from the SGSN and is supposed to send the GA-RRC ACTIVATE CHANNEL message to the MS:
 
- CN Transport Layer Address (i.e. GGSN IP Address) is used as the GANC PTC IP
  
  Address and forwarded to the MS.
c The GANC performs the following mapping when it receives the GA-RRC ACTIVATE CHANNEL ACK message from the MS and is supposed to send the RAB Assignment Response message to the SGSN:
 
- MS IP Address (on Remote IP layer) is used as the RAN Transport Layer Address (i.e. used as the GANC’s Iu-PS IP address) and forwarded to the SGSN.
d This simple mapping results in not just SGSN bypass, but also GANC bypass for the PS user plane part. This means that a “One really-Long GTP Tunnel” is established between the MS and the GGSN.
 


A similar method could be applied for the case when the GTP tunnel would be established between the MS and SGSN (i.e. in the case CN doesn’t support One/Direct Tunnel functionality).
We would like to get verified if the above scenario is possible and if not, then what would prevent it from happening. 
We are concerned about the MS or any other device using the Up-interface towards the GANC to be able to directly access the SGSN or the GGSN nodes. We also feel that GERAN can’t take such a major architectural decision on their own without consulting e.g. SA2 about the architectural implications and also SA3 about any security issues that the “One really-Long GTP Tunnel” would mean.
Another possibility would of course be to introduce a simple GA-RRC PTC protocol header that would mean that the MS and the SGSN (or GGSN) would not be able to communicate directly. The GTP-U could then be used as a payload part in the GA-RRC PTC messages.
3
IMSI in RANAP Relocation Request message
This issue was initially raised on the “3GPP_TSG_GERAN_WG2” mailing list as following (issue 9):

9) About the handover/relocation sequences to GAN-Iu and the new proposal for exception handling related to IMSI not being available. We feel that it is little bit drastic to reject the Handover/relocation in the case IMSI is not available. Is there any special reason why the legacy method of performing GA-CSR TC activation after GAN Handover access would not be used?

This was followed by couple of email rounds of different comments without any conclusion. 
We also agree that it is preferred to allocate the GA-CSR TC already during the (CS) Handover preparation phase in the cases when the IMSI is available in the RANAP Relocation Request message.

The main problem in this case is that the GAN-Iu standard should not simply count on “this situation should not happen that often and the failed handovers are acceptable”. We believe that the end user experience is very important in all cases and that also the case of IMSI not being available should be handled in a well-defined manner which doesn’t result in the clear possibility of the call being dropped because of failed handover. 

We see two different possibilities for the case when IMSI is not available in the RANAP Relocation Request message. The first option is the fallback to the legacy GAN method to activate the GA-CSR TC after the MS sends the GA-RRC RELOCATION COMPLETE message to the GANC. This would also give similar performance as the existing CS Handover to GAN A/Gb mode. The network implementation would also be relatively simple.
The second option would be to reject the CS Handover attempt in a way that would trigger the source RNC/BSC to trigger another Handover attempt and to hope that the IMSI is already known to the (source) MSC when the second attempt is triggered.

We are not sure if GERAN can handle this on its own and has the needed knowledge. It might make sense to LS other needed CT (and RAN?) groups about guidance. 
4
Handover triggering principles
The RAN2 and RAN2 groups were consulted during the Feasibility Study about GAN Enhancements. Both groups replied approximately with the same wording that was as follows in the GP‑071053 TSG RAN WG2:


In terms of issues and concerns, TSG RAN2 sees a need for the use of UTRAN resources such as UARFCN and scrambling codes in GAN Iu-mode. Furthermore GAN Iu-mode requires selection of a reporting quantity and value for cell reselection to a GAN cell. Should TSG GERAN decide to move forward with the GAN Iu-mode proposal, TSG RAN2 should be consulted on the mentioned concerns during drafting of the TS.

We feel that now is high time to contact the relevant RAN WGs about the issues identified by these WGs with appropriate LSes.
5
Conclusion
Three different issues related to GAN-Iu were discussed. 
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