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1. Introduction

This contribution addresses a problem with the Iub/Iur User plane Timing/Synchronisation functions for dedicated transport channels when the Selection/Splitting function is activated at the DRNC. This contribution explains the potential problems and a solution is proposed.

2. Problem

There are several dedicated procedures in the Iub/Iur user plane protocols related with timing and synchronisation where the Node B returns frames with timing/synch information to the SRNC. These procedures are:

· Timing Alignment

· Synchronisation

· Node Synchronisation

In case of selection/splitting at the DRNC, both the DL Data and Control Frames are splitted in the DRNC towards the different bearers. These bearers belong to different cells (note that the bearers could belong to the same Node B, but always belong to different cells).
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Figure 1 DRNC Splitting function for the control frames (e.g. DL Synchronisation)

In case of selection at the DRNC, the UL data frames are “combined” (the best frame is selected) and only one frame is forwarded to the SRNC. On the other hand, the UL Control frames are forwarded transparently to the SRNC, i.e. No selection is performed, and this is because the UL Control frames contain specific information about timing for each Node B/bearer/transport channel.
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Figure 2 DRNC forwarding of the UL Control frames to the SRNC.
Note that the UL control frames does not have any specific information about the identity of the Node B/Cell that originated the frame, so the SRNC does not know which frame correspond to a specific Radio Link.

In case there are several dedicated DCH connections for one UE across the Iur interface and the selection/splitting function is enabled for those RLs, the SRNC would not know from which RL (Cell) the Frame is coming. So, in case of a problem in one of the Iub interfaces user plane (e.g. overloading or excessive delay or all the control frames are lost), the SRNC cannot react towards the affected Radio Link, since the SRNC does not know which of the two (or more) Radio Links is the one failing.
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Figure 3 Example 1: Only one UL Control frame is arriving at the SRNC.

This fact prevents these UL control frames to be used as:

· Keep-alive mechanism: if the frames from one cell are lost, the SRNC does not know which is the affected bearer/RL, so the SRNC cannot react and the situation would persist during the whole lifetime of the connection (or until the branch is deleted because RRM).

· Synchronisation in case of SHO: If the SRNC add a second leg over the DRNS and combining is performed, and the Synch frame for one Cell is lost, the SRNC would not know which is the cell that is failing, so it cannot react to that situation. Same result: the situation would persist until the release of the leg (release of the call or release due to RRM)

· Timing alignment: If the delay over one of the legs is so high, in a way that the Timing Alignment procedure is always triggered, the SRNC would not know the originator of that procedure, so the SRNC will not know which RL to delete, this would cause a bad scenario in the affected Node B, since the frames will be always out-of-alignment. Again, this situation will persist until during the lifetime of the connection.
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Figure 4 Example 2: Potential problem with the Timing alignment procedure

With this in mind, it is fair to conclude that the Selection/Splitting function is incompletely specified in the RAN3 specifications, since there are several potential problems when using this feature.

3 Proposed Solution

The solution consist to introduce a parameter in the UL control frames that helps the SRNC to identify the originator of the frame in case of DRNC selection/splitting function is active over the Radio Links.

It is proposed to use the RL-ID of the Radio Links involved in the Soft/Softer Handover as Optional parameters to be included in the UL control frames since:

a. It uniquely identifies a Radio Link inside the SRNS and DRNS for one UE context.

b. In case of combining, there can be only one Radio Link per Cell. It is possible to have more than one RL with DRNC combining over the same Node B, in this sense the RL-ID helps to distinguish between those two Radio Links.

c. The Node B, DRNC and SRNC already know the RL-ID. It is passed in the Radio Link Setup procedure, and the RL-ID is a per Radio Link parameter.

d. It is 5 bits long. According to 25.331 The max. Number of Radio Links for the Active Set is 8.
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Figure 5 Using RL-ID it is possible to perform the keep-alive function

4 Proposal

- It is proposed to use the RL-ID as identifier in the UL Control Frames as an Optional Parameter.

If the proposed solution is accepted, TDOC R3-013429 and TDOC R3-013430 contain the final proposal.
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