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1. Introduction
In the past RAN 1/2 meetings, there have been discussions on MICH coding methods [1][2][3]. Among these, the usage of a position randomization scheme [1][2] and a multiple paging indicator scheme [3] for a specific NI were proposed to reduce the false alarm (FA) probability. Regarding this issue, the RAN1 Ad-hoc meeting held in Cannes last June decided that the position randomization can be used. This paper deals with the Iub signalling to support these schemes.

2. Background

2.1 Position Randomization in successive frames (by Qualcomm)

In the last RAN 2 meetings, Qualcomm proposed a position randomization scheme for MICH to reduce the FA probability [1]. The method suggests that NI for a specific MBMS service shall occupy pseudo-random positions for each frame such that the two MBMS services that were assigned to the same bit position in one frame shall occupy different positions in the next frame. Figure 1 shows the concept of the method. 
[image: image1]
Figure 1. Position Randomization scheme (Figure from [1])

In this method, the author assumes that an UE will have a very good chance of decoding MICH multiple times in different frames in a modification period because the modification period will relatively long (e.g. 5 seconds). In that case, if position randomization is used for different NIs the FA probability will be reduced much.

2.2 Multiple Paging Indicators in one frame (by Samsung)

This scheme was proposed in the RNA1 meeting (RAN1#37) to reduce the probability of FA, thus reducing the UE battery consumption. As in Figure 2 below it allocates multiple paging indicators (PI) to each group of MBMS services, instead of allocating only one PI for each group as in Rel’99 PICH coding. 
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Figure 2. Multiple Paging Indicator scheme (Figure from [3])
The number of possible paging groups by this method will be significantly larger than that of the generic PICH coding that each MBMS service will have a chance to be coded differently. 

3. Discussion

In MICH, a service notification indicator is set for every frame during a relatively long modification period to ensure that every UEs subscribing the service have detected it. If we assume that the number of MBMS services is quite large (~ 1000) and Rel’99 PICH coding scheme is used for each MBMS service, FA will become a more serious problem than it is in PICH. 

Thus, the above introduced methods other than the generic PICH coding scheme will have a good chance to be supported in RAN2.

Considering both methods can assign different codes for each service, we believe that the notion of paging service group is unnecessary and for each modification period, an Iub signalling shall contain on-going service id information instead of paging group ids. This information shall be transmitted to the Node B only once per modification period, so we propose to transmit it via a new NBAP signalling MICH SERVICE INDICATION to overcome the unreliable attribute of user plane transmission. The MBMS service Ids at least shall be included in the message. The modification period can be configured semi-staticly with MICH configuration at cell setup. It can be reconfigured only when the cell is to be reconfigured. The CFN for MICH could be the same as PICH, ranging from 0 to 4095. Thus the MICH SERVICE INDICATION shall also include the CFN, from which the new MICH notification shall be started.
3. Conculsion
In this document, the following is proposed.

-. To support the Position Randomization or Multiple Paging Indicators schemes, RNC can send to Node B an on-going service id list instead of a paging group id list over NBAP signalling MICH SERVICE INDICATION. 
-. CFN shall be included to indicate the start time of a modification period.
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