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1. Introduction

In Release 6 UE may use discontinuous reception (DRX) on MBMS channels (MCCH, MSCH, MTCH) to reduce power consumption while subscribed to MBMS services. This contribution is to study the DRX mechanisms corresponding to MBMS notification defined in Release 6 and to propose the counterpart to be employed in E-UTRAN. 
2. Discussion
2.1 MBMS notification in UTRAN
In Release 6, UEs may operate DRX on the MCCH either by monitoring the MICH to determine when it needs to receive the MCCH or by means of using the MODIFIED SERVICES INFORMATION message on the MCCH to determine that it does not need to acquire the remainder of the MCCH information.
[image: image1.bmp]In case the DRX for MCCH is implemented by the MBMS MODIFIED SERVICE INFORMATION message on MCCH, there is no explicitly MBMS notifications. The DRX is guaranteed by special schedule of the whole MCCH control signalling instead. The MBMS MODIFIED SERVICE INFORMATION message is periodically transmitted according to the modification period and the repetition period. UEs can check the active state of a certain MBMS service in a cell by receiving the MBMS MODIFIED SERVICE INFORMATION message on MCCH. A UE that correctly received the MCCH in the first repetition period (as seen in Figure 1) of a modification period does not need to receive the rest part of the MCCH in other repetition periods within that modification period, provided that there is no MBMS service information interested by this UE.
Figure 1: MBMS DRX on MCCH in UTRAN 
When the UE operates DRX on the MCCH through monitoring the MICH, the UE needs to monitor one Notification Indicator (NI), as defined in TS25.211 and TS25.221, for each MBMS service it is subscribed to. For each service, a corresponding NI will be set continuously through the entire length of the modification period preceding a change in the associated MCCH information. The modification period should be long enough that a UE that only receives the MICH during its paging occasions can still reliably detect a notification.
It is thought that those DRX mechanisms outlined above could be applicable to different scenarios for MBMS service delivery in Release 6. The DRX based upon MICH would be more appropriate in case the overhead of MODIFIED SERVICES INFORMATION message on MCCH is always notable. The reason for this is that the bits to carry the Notification Indicator (NI) of MBMS services are not so much as MODIFIED SERVICES INFORMATION message on MCCH. While from UE’s perspective, the less bits that need to be read, the more power that could be saved. Therefore in some cases the DRX mechanism based upon MICH have more benefits taking account of the power saving capability in UE.
2.2 MBMS notification in E-UTRAN
Currently there have been few agreements on the definition of MBMS notification on the basis of indication channel. Most of the contributions in RAN2 relevant to MBMS notification focused on how to notify with the help of the special schedule of MODIFIED SERVICES INFORMATION message on MCCH. In TS36.300, it is stated that the occurrence of paging messages on the frequency layer dedicated to MBMS transmission is for further study. However, the justification to have MICH based DRX mechanism in UTRAN can still justify that it should be needed in E-UTRAN. Furthermore MICH based DRX mechanism would be needed in E-MBMS not only for the frequency layer dedicated to E-MBMS delivery but also for mixed carriers, due to the fact that a mixed carrier for both E-MBMS transmission and non-MBMS services in LTE has similar characteristics as an UTRAN carrier.
Proposal 1: The occurrence of notification messages is needed for both E-MBMS dedicated frequency layer and non dedicated MBMS frequency layer.
There was a numerous discussion on how many MCCH channels should be needed in an E-UTRAN cell. It was proposed by many companies that each MBSFN transmission in an E-UTRAN cell should have a separate MCCH for carrying MBMS control signalling for the MBMS services delivered.  With this multi-MCCH configuration, the UEs that subscribed services between in multi-MBSFN need monitor several MCCHs. The bits for the UEs to read could not be reduced too much in spite of that some combination of those MCCH can be conducted. Whereas it is possible for multi-MBSFN transmission to share one single MICH in an E-UTRAN cell, by which the UEs could only monitor one unique MICH for discontinuous reception (DRX) on all MBMS control channels. Therefore in this case it is noted that the power saving performance of UE will be better. This conclusion can apply to both E-MBMS dedicated frequency layer and non dedicated MBMS frequency layer. It is also proposed to have unique MICH channel for sharing between MBSFN transmission and non MBSFN transmission of E-MBMS within non dedicated MBMS frequency layer.
Proposal 2: The configuration of notification channel should be unique for both E-MBMS dedicated frequency layer and non dedicated MBMS frequency layer regardless of MBSFN transmission.
3. Conclusion

It is proposed to discuss the proposals in section 2.2 and capture the agreed part into TS36.300 for E-UTRAN MBMS. 
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