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1 Introduction

MBMS notification scheme has been adopted in 3GPP RAN WG2 [1].  Low load condition is interpreted as low number of simultaneous services available. In this contribution we analyze the impact of two methods of MBMS notification (in low load condition) on downlink transmit power and UE battery life.  

2 Discussion

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

One method is to send service notification without paging any specific UE in each frame. 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. 
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Figure 2: Format of MBMS indicator per service type

Note that (12, 8) block encoding is being used.  This example allows 256 different types of MBMS service categories or types.  The classification of the indicator allows also for concurrent MBMS services.  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 other advantage is reduction of required transmit power because classification by type allows the use of block coding.  An example of the type of gain achievable with encoded broadcast indicator is provided in Figure 3.
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Figure 3: Encoded Broadcast indicator performance 

The other method is to use a format similar to the regular PICH. The R99 PICH channel is encoded (288 bits) with a repetition scheme that depends on the number of paging groups [2].  Repetition of 2 requires prohibitive transmit power.  Since the number of groups is limited, there will be more UEs per group.  An uncoded positive page always results in the UE decoding the MCCH, which will reduce UE battery life.

3 Impact of MBMS notification on UE 

According to its DRX cycle based on the IMSI, each UE that has joined an MBMS service decodes the 12 bits and compares them 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 an MBMS service, the classification by type allows the UE to go back to sleep mode if the service type joined was not matched.
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Figure 4: Example of UE behaviour receiving MBMS indicators

4 Conclusion

We propose that the 12 “unused bits” of the R99 PICH be used to classify MBMS service by type and with block coding.  Each broadcast indicator corresponds to an MBMS service type or concurrent MBMS service combination type.  The MBMS indicators are transmitted using the same cycle as PICH indexed to UE IMSI.  The use of encoded service type mitigates the MBMS service grouping issue by increasing the number of service types that can be notified from 6 to 256.  This larger address space also allows the UE to go back to sleep mode if the service type has not been joined and hence conserve battery power consumed to decode unnecessarily the MCCH.  
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