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__________________________________________________________________________
Introduction

During an analysis of the R99 packet forwarding mechanism, we have found a potential problem regarding the GTP tunnel between RNCs, which is described in this paper. In short, it has been described in several meetings (and documented in 23.121) that the packet forwarding should use a single GTP tunnel (presumably per RAB subject to forwarding) running between Source and Target RNCs. It is not currently clear how this is handled at the target RNC, in particular whether it is seen as separate from the “Iu” tunnel, or whether it is in a strange “Y-shaped” configuration.

Assumptions

In preparing this paper, it has been assumed that 23.121 is correct, and that there is a single tunnel (RNC-RNC) for packet forwarding, rather than three concatenated tunnels (or two for the intra-SGSN case).

It should be noted that since the new version of GTP has not been made available yet (since the September Plenaries), all references are made to the June version (29.060 v.3.3.0).

The Problem 

The R99 mechanism is summarised below:

1. Source RNC sends RELOCATION REQUIRED to SGSN1.

2. SGSN1 sends FORWARD RELOCATION REQUEST to SGSN2. 

3. SGSN sends RELOCATION REQUEST to Target RNC. This contains the IP address and TEID (UL UP) for the RNC to use for the uplink side of the GTP tunnel. Presumably the IP address is SGSN2.
4. Target RNC sends RELOCATION REQUEST ACK to the SGSN2. This contains the IP address and TEID (DL UP) for the downlink side of the GTP tunnel for each RAB.

5. SGSN2 sends FORWARD RELOCATION RESPONSE to SGSN1. This contains the RNC IP address and TEID (DL UP) for the forwarding tunnel for each RAB. Presumably this is equal to that included in step 4.
6. SGSN 1 sends RELOCATION COMMAND to the Source RNC. This contains the RNC IP address and TEID (DL UP) for the forwarding tunnel for each RAB.

7. The Source RNC starts forwarding to the Target RNC.

The result of this appears to be a tunnel configuration as shown below (for a single RAB):
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The RNC2 receives GTP packets from two sources, but within a single tunnel termination (i.e. it only sees one tunnel); it sends uplink packets to IP@SGSN2, with TEID set to 2.

The RNC1 forwards GTP packets to IP@RNC2, with TEID set to 3; we ignore the tunnel between RNC1 and SGSN1, although it will still exist at this stage.

The SGSN2 sends DL GTP packets to IP@RNC2 (TEID = 3).

If this interpretation is not correct, it is not clear how the RNC2 ever sets the TEID for the forwarding tunnel (i.e. some IEs are missing from RANAP).

If this interpretation is correct, the problem could be more serious, in that it appears to contradict one of the rules in the GTP specification 29.060. This states that:


“The TEID in the GTP-U header is used to de-multiplex traffic incoming from remote tunnel endpoints so that it is delivered to the User plane entities in a way that allows multiplexing of different users, different packet protocols and different QoS levels. Therefore no two remote GTP-U endpoints shall send traffic to a GTP-U protocol entity using the same TEID value.”

This seems to be quite clear in forbidding the scenario illustrated above, where both RNC1 and SGSN2 send traffic to the GTP-U protocol entity (IP@RNC2) using the TEID value of 3.

Proposal

It is proposed that R3 discuss whether the identified problem exists. If it does, then there are a number of possible solutions (adding IEs to RANAP, asking N4 to remove the restriction in GTP, etc). If none can be agreed upon, then it is proposed that this item is added to the list of open issues for Release 99.

Furthermore, if the problem is found to exist, similar changes will be required to any Release 4 RT Relocation solutions based on the Release 99 solution; this should be reflected in the TR 25.936.
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