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1. Abstract

This document introduces a novel way of making the Iub delay information available in the NodeB. This information is considered beneficial for the radio interface scheduling process. The increase in Iub delay is an indication of the congestion on Iub transport. NodeB should then do the scheduling in such a way that the congestion/delay is not made worse by its actions. 

2. Discussion

RAN WG3 has discussed about the benefits of having the Iub delay information in the NodeB for the transport channels that are scheduled in the NodeB. Based on the discussions e.g., on R3-041121, it was shown that the knowledge of changes in Iub transfer delay could well be a useful input in the transport channel scheduling process towards the radio interface. Increase in the Iub transport delay would serve as an indication of congestion in the network or as an indication of changes in the network topology.

This contribution introduces an alternative way of making the transfer delay information available in the NodeB. Earlier it has been proposed to introduce a new Frame Protocol procedure to allow the NodeB to carry out the measurement by sending a new frame in the uplink direction and by requiring the RNC to reply with a specific frame in the downlink. 

The proposed alternative way is to re-use the existing RTT measurement procedure that has been there since R99 in the RNC, namely the “RNC – NodeB” Node Synchronisation procedure. In addition to this existing procedure all that is needed to make the information available in the NodeB is to introduce a new parameter, “Iub RTT”, in an existing downlink Frame Protocol frame, preferably in its Spare Extension, and/or to introduce a new downlink Control frame for the purpose of signalling the measured Iub RTT down to the NodeB. The latter would apply if there was no existing frame in the downlink for the given channel.

In the following some benefits have been listed supporting the alternative proposal:

· It minimises both the specification impact and the impact on implementation (i.e., the implementation effort and the cost of the new capability). Already today the nodes must support the Node synchronisation procedure. The addition of the new parameter in the spare extension of the user plane frame protocol PDU is considered the smallest possible change there is in the Frame Protocol.

· It allows the RNC to control the occurrence of the RTT measurements. RNC is the common termination point for the RTT measurements from all its NodeBs and thus it is preferably the RNC that has the control on how often and with which of the NodeBs the measurements are performed.

· It is only the RNC that knows the amount of traffic there is for its RNS. Based on that knowledge it can make educated decisions on when to carry out RTT measurements. A NodeB cannot know the overall traffic situation but it may only know the situation on its own “last mile” that is most often expected to have a fixed capacity. Thus it could only perform the measurements either arbitrarily or based on its own amount of traffic that may not have any connection to the overall traffic situation in the transport network.

The figure below illustrates the network scope there in the transport network of the given RNS. One single NodeB only has knowledge of its own traffic and of its own Iub. However, the Controlling RNC of the RNS knows all traffic there is. RNC also has the knowledge of the traffic of each individual NodeB in the RNC. Based on that knowledge, it has means to control the execution of delay measurements. If the measurement was made independently by the NodeB, the worst case would be to have a burst of incoming measurements in the RNC, simultaneously from all its NodeBs without any real reason for them.
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Figure 1. NodeB view vs. the Network view

The following sequence chart illustrates the proposal as a concatenation of events:

1) RNC determines the need for checking the Iub transfer delay. Delay is checked. The logic behind determining the need or the measurement interval is not specified.

2) Based on the measurement result RNC determines the need for informing a given NodeB about the transfer delay. The logic behind determining the need is not specified 

3) RNC sends the measurement result to the given NodeB, either in a downlink Data frame (HS-DSCH) or in a Control frame (E-DCH). The resulting actions of the NodeB and its schedule are not specified.
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Figure 2. Iub delay in NodeB

In order to be feasible, this proposal requires the following changes in the existing specifications:

1) Node Synchronisation procedure is allowed in case of HS-DSCH, in the similar way as it is allowed today e.g., for DSCH.

2) New IE is defined in the spare extension of the HS-DSCH Data Frame 

It is noted that for E-DCH the specifications do not yet exist. The inclusion of this proposal in E-DCH specifications is considered a minor addition. Node Synchronisation is already there for DCH. In case of E-DCH the most suitable way of signalling the delay information from RNC to its NodeB would be to use a downlink Control frame.

3. proposal

It is proposed that RAN WG3 agrees on the proposed new approach. 

As soon as the agreement is reached, Nokia is willing to make the necessary Rel-6 CRs to TS25.435, (TS25.425) and TS25.427. 

