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1. Introduction

Currently discussions are ongoing whether to inform the Node-B about a soft-handover situation or not. In this contribution, we would like to provide some background information related to this discussion.

2. Iub/Iur: Client/server protocols

The Iub & Iur interfaces are designed as client-server protocols. This means that the client (S/C-RNC) can command the server (CRNC/Node-B) what to do. Since the behaviour of the server is clear, the client can “play” intelligently with the commands it has available.

This approach enables a lot of flexibility/intelligence in the SRNC. This flexibility/intelligence is not standardised but left to the SRNC/CRNC implementation. However, it also limits the flexibility/intelligence the Node-B is allowed to have: if the Node-B starts to act intelligently without the SRNC in detail aware about it, the intelligence in the Node-B and C/S-RNC might counteract. Normally allowing flexibility/intelligence by both protocol peers will work in “closed environments” where both nodes are of the same manufacturer and the detailed behaviour is agreed between Node-B and RNC designers. However, it will not work for an open interface where the designers of Node-B and C/S-RNC only have the standard to work with.

So in the past, RAN3 has always tried to “not just provide general information to the Node-B and the Node-B can do its best with it”, but instead has tried to specify the commands possible and the detailed Node-B behaviour
.

3. Soft handover signalling

3.1 Earlier discussion

In the past, informing the Node-B about the soft-handover situation, and the number of radio links in softhandover, has often been discussed. Due to the above considerations however, in all cases so far it was decided not to inform the Node-B about the soft-handover situation in general, but provide the Node-B with detailed information regarding the desired behaviour.

If we look at the RADIO INTERFACE PARAMETER UPDATE message, most of the information that can be signalled in this message is related to the UE being in softhandover or not. Two examples:

DPC mode: 
There was a time in which the RAN1 specification indicated a mandatory coupling between the DPC mode to be applied and the soft handover situation. However, at some point the mandatory coupling at the physical layer was removed, and instead the SRNC was provided with the flexibility to decide when it wants to use what DPC mode. Still it is expected that the DPC mode will be changed strongly related to the soft handover situation.

TPC power offset:
The offset suitable for the TPC power will most likely be linked to the amount of radio links that are providing the same TPC information, i.e. if there is a combining gain on the TPC bits or not. This again will depend on the soft handover situation.

Other examples where signalling the soho situation to the Node-B was discussed are e.g. the First RLS indicator and power balancing. In both cases, the specification specifies in detail what the Node-B behaviour is under control of the SRNC, and no “intelligence” is left to the Node-B.

One can argue that it is less efficient to signal many detailed commands to the Node-B instead of only one general “state indication”. However, by combining all information that might need to be updated when the soft handover situation changes into one frame, the signalling in typical scenarios can be limited to only this one frame.

3.2 Additional considerations

The difference between signalling a “soho-indicator” or signalling an “UL-sync indicator” might seem very small: both will probably only consist of one bit and the bit will probably be signalled at the same instances with the same value. However signalling a “soho-indicator” without specifying the detailed Node-B behaviour has some drawbacks in addition to what is stated above.

One drawback is that such a general indicator migh be “misused” by the Node-B in other functional areas. Allthough this usage of the indicator might improve the Node-B behaviour in a closed environment, it might deteriorate the interoperability in open enviroments.

As a second drawback, one could mention that if we ever found out that it would be good for the SRNC to have control of the DL TPC pattern in case of UL sync loss, not directly linked to the soho situation, such extension would become difficult. E.g. assume we find out that it would be good to adjust the DL pattern a bit based on the number of RL’s in soho. If we have the SRNC in control and extend the signalling to update the DL TPC pattern in the RADIO INTERFACE PARAMETER UPDATE frame, such behaviour would be possible. However, if we allowed the Node-B the freedom to determine its behaviour, such extensions would become more difficult.

3. Proposal

It is proposed that RAN3 continues the discussion on the suitability of signalling the soho situation to the Node-B for controlling the UL-sync behaviour, and see if earlier applied principles are still valid or should be reconsidered for this case.

� The requirement regarding specifying in detail the Node-B behaviour is especially important for states/configurations where a close coordination between the behaviour of different nodes (e.g. different Node-B’s in soft handover) is required. The client-server approach can probably be applied less strictly for features where only one Node-B is involved and its decisions do not impact the other nodes. To a large extend, this is e.g. true for HSDPA. However, even for HSDPA the design is currently such that for many of the parameters, the Node-B can only suggest a value but still the SRNC is in control (final “intelligence”).
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