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1 Introduction

The current method of paging designed to address individual subscribers for point to point communications has been considered for MBMS in broadcast mode.  In this method [1], User equipment (UE) “wakes up” periodically to listen for paging indicators.  The periodic “wake time instant” is indexed to the International Mobile Identity (IMSI) value. The period and timing are based on the system frame number and allow the UE to turn off its receiver (sleep mode) to save battery power when the paging indicator signal is not expected.  Upon detection of the paging indicator, the corresponding paging message, transmitted at some delay from the indicator signal, is decoded by the UE.  However, broadcast multimedia messages are received simultaneously by many subscribers regardless of IMSI value. Relying solely on this method will force all UEs belonging to the page group to read the paging channel when it is not required, and will shorten the UE battery time even for subscribers who are not receiving the broadcast service.  In addition the network has to send the paging indicator signals simultaneously, thus requiring high transmit power given that paging indicator signals are not channel encoded and need to reach the edge of the cell.

In this contribution we propose a method for MBMS indicators with the following goals:

· The behaviour of UEs not participating in the broadcast service is not modified.

· The sleep mode cycle of UEs that join the broadcast service remains the same. 

· There is flexibility in the encoding and link design for transmission and reception of broadcast indicators.

2 Structure and format of MBMS indicators 

In the Radio Access Node (RAN) of the network, MBMS indicators are generated using 12 unused bits at the end of the PICH block.  The structure of the MBMS indicators is depicted in Figure 1.  
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Figure 1: Structure of MBMS indicators

Each bit pattern is mapped to a broadcast service category or type that may be a single broadcast service or a group of concurrent broadcast services.  This allows classification of various indicator types (Music, News, Sports highlights…).  An example of the MBMS indicator format is depicted in Figure 2. 

[image: image2.wmf]m

1

m

k

c

1

c

n

 


Figure 2: Format of MBMS indicator per service type

Note that encoding is being used (12, 8).  This example allows 256 different types of MBMS service categories or types.  The transmission of the MBMS indicator type is indexed to the IMSI using the same relationship as the paging indicators to the paging groups indexed to the IMSI.  The only difference is that the corresponding paging indicators would not be transmitted for indication of MBMS service. The indicator value corresponding to a service type is transmitted to the UE when the UE joins the service.  

3 Network aspect of using MBMS indicators

Transmission of simultaneous paging indicators to indicate MBMS control channel and bearer require high percentage of power.    There are cases, when with the number of paging indicators are 72 or above, where the Tx power required for 1% error of decoding is the same or exceeds the common pilot power (typically set at -12dB of Ior).  
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Figure 3: Encoded Broadcast indicator performance 

The benefits of encoding the MBMS indicators vary depending on the paging group distribution of the UEs that join the broadcast service.  An example of the type of gain achievable with encoded broadcast indicator is provided in Figure 3.

4 UE aspect of using MBMS indicators

According to its DRX cycle based on the IMSI, each UE that have joined the service decodes  the 12 bits and compares it with the original pattern received when joining this particular service type.  Each bit pattern represents a service indicator type.  The typical UE behaviour is illustrated in Figure 4.  It should be noted that UEs that have not joined the MBMS service do not read the MBMS indicator.  For a UE that has joined the MBMS service, the classification by type allows the UE to go back to sleep mode if the service joined was not matched.
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Figure 4: Example of UE behaviour receiving MBMS indicators

5 Conclusion

In this contribution, we propose to use the 12 “unused bits” at the end of the PICH for broadcast service indicators.  Each broadcast indicator value corresponds to an MBMS service type.  The MBMS indicators are transmitted using the same cycle as PICH indexed to UE IMSI.  We also propose that the MBMS indicators be encoded to reduce TX power from the Node B. Characteristics of using explicit MBMS indicators include: 

· Backward compatibility: The DRX cycle of legacy UEs is not modified

· UEs who have not joined the service type being broadcasted do not have to read the MBMS control channel and can go back to the sleep mode

· Encoding of the MBMS indicators reduces the TX power required
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