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1. Introduction

During the discussion on Iub signalling required to support MBMS notification that took place on the RAN3 #41bis meeting, two options for transmitting NI bitmap over Iub were identified [1]. Up to now, RAN3 considered as a working assumption the transmission of a bit string (NI-bitmap), which was supposed to mirror the actual MICH physical structure as each bit of the NI-bitmap would have been associated with a particular MBMS service group Id. This was the solution selected in R99 for paging purpose. However RAN1 at the Rel-6 ad hoc meeting in Cannes endorsed, as a working assumption, the decision to transmit MICH notification message over a sequence of notification indicators NI transmitted over successive frames within a modification period. This decision was triggered by performance related issues (probability of false alarm) [2]. The impact of this decision on RAN3 work is that a NI-bitmap solution cannot be sent over Iub interface anymore as the activating notification indicators over MICH change on MICH frame basis. It is required to transmit over Iub the list of notified MBMS services and let the Node B perform the mapping between this list and activated notification indicators. 
Second option for transmitting notified MBMS service list contains proposal that CRNC informs Node B of the MCCH modification period and that the notified MBMS service list is sent to the Node B once at the beginning of the modification period. This option was agreed upon as a working assumption provided that separate TB and FP were used for MICH DATA FRAMEs. Additionally, the frequency of reconfiguring MCCH modification period and synchronism of this procedure were left FFS.  

This contribution aims at identifying another possible (“third”) option for transmitting notified MBMS service list over Iub and at providing initial discussion on how synchronous MICH reconfiguration should be.  

2. Discussion 

2.1 “Third” Option for Transmitting Notified MBMS Service List over Iub 

Changes in the critical MCCH information may be applied only at the beginning of the Modification Period while changes in non-critical MCCH information may be applied at any time [3]. Figure 1 illustrates possible changes in the contents transmitted over MICH and MCCH with Modification Period granularity. Transition from red to green colour signifies 
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Figure 1: Time pattern of MICH / MCCH transmission.

change in the notified MBMS Service List content of the FPs, NI content of the MICH and critical content of the MCCH. It can be noticed that transitions for the MICH are made only between first and second and sixth and seventh modification period. Corresponding information in MICH DATA FRAMEs should be changed at the beginning of the first modification period and at the beginning of the fifth modification period, respectively. In modification periods 2-6, Node B can simply reuse the notified MBMS service list information transmitted at the beginning of the respective modification periods. This enhancement of the FP would avoid unnecessary transmissions of notified MBMS service list at successive modification periods.

Option 3: Transmit notified MBMS service list (FP data frame) to the Node B once at the beginning of Modification period in which changes of the critical MCCH information are applied and the Modification period is signalled to Node B via NBAP when MICH is setup.
2.2 MICH Reconfiguration 
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In [1] it is proposed that Modification period for MICH is configured by means of an IE Modification Period within COMMON CHANNEL SETUP REQUEST message. An exemplary scenario of MTCH/MCCH/MICH reconfiguration is shown in Figure 2. Timing of the channels is given at a conceptual level. 

Figure 2: Exemplary scenario of MTCH/MCCH/MICH reconfiguration.

UEs are generally allowed to listen to the MICH only during their own DRX cycle and will therefore be accessing this channel in an asynchronous manner. The value of DRX cycles of UEs belonging to one service area or even cell may be different [5]. Minimum value of the modification period must be set to the maximum DRX cycle of joined UEs.   On the other side, important changes affecting ptm MBMS RB (MTCH/FACH/S-CCPCH reconfiguration) may be carried out synchronously, with respect to certain activation time as discussed in  [4]. Reconfiguration parameters may be transmitted in MCCH. It is important that all UEs listen to the MCCH at the time this information is transmitted and perform reconfiguration at activation time to avoid data loss. In the following two scenarios will be explained (Figure 1). In the first scenario, it is assumed that MCCH reconfiguration is conducted without reconfiguring MICH Modification Period. In the second scenario it is assumed that MCCH reconfiguration is conducted with reconfiguring MICH Modification Period and it is assumed that MICH is reconfigured synchronously. Transition from red to green colour and vice versa signifies changes in the content of the channels.  In both scenarios it is assumed that a number of UEs with DRX cycle DRX2 greater than the current value of the Modification Period (currently equal to DRX1) have joined the service at the time instant t01 and that some MTCH/FACH/S-CCPCH parameters are to be synchronously reconfigured at t3.

Referring to the first scenario, first a change in MICH contents is performed in the time instant t1.  The UEs receiving relevant services are notified to read MCCH. It is further assumed that reconfigured parameters of MTCH/S-CCPCH are transmitted on the MCCH between time instants t2 and t3. UEs with DRX cycle equal to DRX1 will read the parameters from the MCCH and are hence able to successfully read the content from MTCH in the time instant t3. UEs with DRX cycle equal to DRX2 are not able to timely read MICH and hence loose some content from MTCH. 

Referring to the second scenario, first MICH Modification Period is reconfigured at the time instant t0 from MP1 to MP2 corresponding to the value of larger DRX cycle DRX2. The new value of the Modification Period is broadcast on the BCCH channel. In this case both UEs with DRC cycle DRX1 and UEs with DRX cycle DRX2 are able to read MTCH contents at the time instant t3 and hence no data are lost.

It is important that time instants of reconfiguring Modification Period and of reconfiguring MTCH/FACH/S-CCPCH have to be time aligned, that is t0<t3.

Conclusion

In this document possible further optimisation of Iub FP for transmitting notified MBMS service list for MICH physical channel to Node B has been discussed. To implement this optimisation, Node B behaviour should be specified in that NIs in the MICH are set according to the most recently received notified MBMS service list. 

Also, an exemplary scenario of reconfiguration has been provided indicating that MICH reconfiguration should be synchronous with MCCH and MTCH reconfiguration. 

If there is agreement on the above conclusions, corresponding text should be captured in the sections 5.6.1.2 and 5.6.1.3 of the current TR R3.013. 
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