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1. Introduction

In the last RAN3 meetings multiple alternatives were found how MBMS Notifications (MICH Indicators) could be transmitted to Node B. The alternatives are: 

· The NBAP, or

· Frame protocol

Also because MBMS Indicators are repeated in the radio interface during the whole modification period, it is possible that Node B repeats the indicators by itself and by this way some Iub transmission capacity can be saved.

This contribution is to highlight issues, which should be taken into account when designing the MICH indicator transmission solution in Iub interface.

2. Discussion
The issues, which should be taken into account, are the consumed transmission capacity, reliability and the impact to the current Rel99-5 implementations.

2.1 Transmission capacity

When transmission capacity is concerned the calculation can be done by taking the example from the current way of transmitting the paging indicators to Node B, which uses the PCH Data Frame.

The maximum size of PCH data frame is totally 24 octets (including the header CRC, CFN, TFI, 18 bytes PI-bitmap and Payload CRC) and minimum size 9 octets (3 bytes PI-bitmap). When considering the worst case when some service starts at every modification period meaning that RNC has to send PCH data frame every 10ms to Node B equaling to the total amount of 25kbit/s when PI-bitmap size is 18 bytes (includes 30% ATM overhead). If the PI bitmap is 3 bytes, this will equal to about 10kbits/s (again with 30% ATM overhead). So in the worst case the transmission capacity will use from 10 to 25kbit/s of the Iub bandwidth.

If that is optimized so that Node B repeats the Indicators during the modification period, this will result only small bit rates and it is difficult to calculate the actual bit rate, because transmission is not continuous. Only one PCH data frame needs to be transmitted to Node B per one Modification period (which is defined by DRX cycle length and typically is between 320ms-640ms).

It has to be remembered that in the above calculations, the worst case was considered meaning that new service starts every modification period (eg. at every 640ms). This case can be regarded very rare case and typically it can be estimated that services starts quite rarely (This depends of course heavily of the service provision profile) and for example if new service starts every 10th modification period (640ms DRX cycle => at every 6.4 second), it means that in session start the RNC will transmit indicators to Node B during the 1st modification period at bit rate 10-25kbits/s and then will stop transmitting for 9 modification periods.

From the above, it can be noticed that because indicator transmission is not continuous, the bit rate is not good measure to calculate consumed transmission resources, and instead we could use the transmitted data amount.

If we have 640ms modification period, the data amount per session start is from 700bytes (PI-length 3 bytes) to 2kbytes (PI-length 18bytes) (both includes 30% ATM overhead).

On the other hand if Node B repeats the indicators it means that one PCH data frame needs to be transmitted resulting about 10-30 bytes (with same values as above).

So, the data amount will vary from 10-30bytes to 700-2kbytes depending whether Node B repeats the indicators. Note also that this is per service (or per session start).

2.2 Reliability

The NBAP protocol is more reliable than Frame protocol, because of the used transmission network capabilities. On the other hand as a drawback of the reliability, this will add some protocol overhead. Also by using the NBAP, this will result communication between the control plane and user plane in the Node B.

If the NBAP protocol is decided to be used, then it can be suggested that indicators are always repeated in Node B, because otherwise the RNC has to send one NBAP message per 10ms and this kind of frequent message transmissions are uncommon in current Iub control plane interfaces.

On the other hand, if the Frame protocol is used, then it might be necessary to transmit at least couple of PCH data frames, because if only one frame is transmitted and that one is lost, all the Ues will miss the service. The most reliable solution is to transmit every FP frame to Node B. 

2.3 Impact to Rel99-5 implementations

The current way of transmitting the PICH indicators to Node B can be nearly reused, if MICH indicators are transmitted to Node B like current PCH data frames (no repetitions in Node B). The addition, which is needed, is the one bit “MICH indicator”, which informs Node B that there is no data coming to be transmitted in the PCH transport channel. 

If the Node B repeats the indicators, additionally the repeating functionality has to be implemented, (in the addition of “MICH indicator”), and the information how long repeating has to take place.

If the NBAP is used, new message has to be implemented and the new functionality in Node B to transmit information between the NBAP and user plane.

3. Conclusion
It is proposed, that the above aspects are discussed and taken into account when designing the MICH indicator transmission solution. Nokia is also willing to make corresponding changes to the RAN3 TR.


































