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1
Introduction

During RAN2#34 Siemens submitted a discussion document on a possible mechanism for MBMS notification [1]. There have also been some contributions [2], [3] dealing with this problem. Due to lack of time these documents were not treated.

Currently, paging is performed dedicated, meaning that a specific paging indicator (PI) is associated to every UE. The calculation, which PI is associated to a particular UE is based on a UE specific identity (i.e. IMSI).  

For MBMS, where a group of users is to be notified a mechanism needs to be specified that enables efficient notification of multiple users at once. Advantageously would therefore be a mechanism using a common PI for notifying a group of users that want to receive the same MBMS service.

This document proposes a possible mechanism for MBMS notification using paging. 

2
MBMS notification mechanism using paging

Currently, for dedicated paging a UE calculates (based on it’s UE Id) one particular S-CCPCH and associated PICH on which it will be alerted upon any paging occasion.

A possible solution for MBMS paging would be the calculation of a PICH (and paging cycle) associated to a particular MBMS service, based on an MBMS service id (e.g. TMGI) [3]. This would lead to the situation that UEs have to monitor 2 or more PICHs and paging cycles simultaneously - one for dedicated paging occasions and one or more for the MBMS services it wants to receive. Thus, this solution has negative impacts to the terminals because of the increased UE complexity and the increased UE power consumption.

A better solution is, to convey MBMS information during paging occasions that are monitored for dedicated services anyway.

It is proposed to use the area of the 12 spare bits at the end of the PICH frame to convey MBMS paging indicators.
This solution is backward compatible, as UEs of earlier releases don’t read the spare bits. How the bits are assigned to MBMS services is ffs. [4] provides a possible solution for this problem. 
During one paging cycle, the content of the MBMS PICH bits should be the same on every PICH and in every frame.

In contrast to the current (dedicated) paging mechanism, a UE alerted by an MBMS paging indicator should not read the S-CCPCH/PCH/PCCH but the physical channel carrying the MBMS control channel (MCCH) in order to receive further MBMS control information. It is assumed that the MCCH is mapped to the S-CCPCH.
The timing between the notification on PICH and the transmission of the related control information on 
S-CCPCH carrying the MCCH should be based on the SFN. A favourable solution is, that all UEs, which are paged on PICH should listen to the next following MCCH frame starting at:

SFN = (n*MCCHcycle) mod 4096

with n = 1,2,3,…

The MCCH cycle should be equal or larger than the maximum DRX cycle of all UEs in order to ensure that all UEs listen at least once to the PICH during one MCCH cycle.

Figure 1 shows an example where UE#1, UE#2 and UE#3 have activated the same MBMS service.
UE#1 and UE#2 listen to PICH#1 (at different paging cycles), UE#3 listens to PICH#2. UE#1 and UE#2 have calculated a paging cycle of 4, UE#3 has calculated a paging cycle of 3. The MCCH cycle should be 4. All PICHs, i.e. all MBMS PICH bits, convey the same information during one MCCH cycle.
If MBMS control data is to be transmitted on S-CCPCH/MCCH starting at e.g. SFN#12, UE#1 receives the related MBMS PI on PICH#1 at SFN#8, UE#2 on PICH#1 at SFN#10 and UE#3 on PICH#2 at SFN#8 and SFN#11.
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Figure 1

3
Conclusion

The MBMS notification mechanism presented in this document is backward compatible and does not put any unnecessary burden on the UE. It is proposed to incorporate it into TS 25.346 and take it as a starting point for discussions on how to notify users of upcoming and/or ongoing MBMS data transmissions.
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