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1
Description

There have been discussions at previous GERAN meetings into how an MS should be notified of a forthcoming MBMS service. Until now it has been assumed that it is both impractical and infeasible to use the common control channels to complete the notification. 

The packet control channels are activated in a network on a RA-by-RA basis and in some rural areas there is insufficient GPRS activity to warrant their activation. MBMS should be a system that can be rolled out over the whole PLMN and if possible should not mandate the use of the packet control channels throughout the whole network. 

The main role of the MBMS notification process is to inform the MS that an MBMS session is about to commence in a cell. The notification of the service to late users could be completed with the use of periodic paging, but if the service is to be concatenated or if long interleaving is completed to the data then only very limited gains from the gathering of the late users maybe achieved. 

It is proposed that MSs moving between cells are not required to receive notification before access is allowed to the service i.e. the MS can request to receive the MBMS service which it was receiving in a previous cell. If an MS had to wait for the reception of the periodic pages before access to the cell was granted then too much data would be lost for the FEC coding to recover from the service outage. [1]

This paper investigates whether or not it is possible to use the paging channels for notification with MBMS and then conclude on whether or not the packet control channels should be mandated for MBMS.

2
Solutions

2.1
Solution A: Normal Paging Groups

2.1.1 
Description

Each time an MBMS service needs to be announced to the MS in an area, the TMGI is placed on each of the paging groups on a (P)PCH. An MS having joined an MBMS service will be monitoring the paging group associated with its IMSI for all paging occurrences, including MBMS pages. 

The enhancement in sub-clause 2.5 cannot be used in this solution

2.1.2
Evaluation

There should be no effect on the battery life of the MS because all the paging is received on the existing paging group.

Annex A contains a model that suggests a possible use case for the MBMS system. The model is used to calculate the paging load increase for the network. The model suggests that for a MBMS system loaded of different types of MBMS services, , the increased paging load would be about 5.5 pages/second. This increased paging load equates to about 18% of the paging capacity for the combined control channel case and equates to about 6.5% of the paging channel capacity for the non-combined control channel case.

For a cell with a single PCCCH the figures provided for the PCH should be similar to those for the PPCH. 

2.3 Solution B: Service Dependent Paging Groups

2.3.1 
Description

When an MS joins an MBMS service it shall start to monitor the paging group associated with the service with the paging group depending on the TMGI for the service.

The enhancement in sub-clause 2.5 can be used in this solution. 

2.3.2
Evaluation

Each MBMS session is required to the monitor the paging channel associated with the IMSI and one for each of the joined MBMS services. If an MS is subscribed to multiple MBMS services the MS would have to constantly monitor the paging group of each MBMS service and could drastically affect the battery consumption of the handset.

Using the enhancement described in sub-clause 2.5 the battery consumption can be lowered.

As can be seen in the model in Annex A this solution would have limited effect on the paging capacity in the network. In both combined and non-combined control channel case the MBMS uses about 0.4% and 1.1% respectively of the capacity of the paging channel.

2.4 
Solution C: New MBMS Paging Group

2.4.1 
Description

Solution C involves the creation of a new ‘paging group’ especially for the MBMS service. This could be a modification of the (P)NCH to allow the MBMS services to be announced, a paging message sent on a specific location of the blocks reserved for the (P)AGCH or a new message sent on the CBCH.

The enhancement in sub-clause 2.5 can be used in this solution to indicate that the new MBMS paging group is active. 

2.4.2
Evaluation

Each MBMS session is required to the monitor the paging channel associated with the IMSI and the MS has also to monitor an MBMS specific paging group. The battery consumption of the handset is affected as the MS has to wake up for more than one paging group.

Using the enhancement described in sub-clause 2.5 the battery consumption can be lowered.

2.5
Enhancements

2.5.1 
Description

An indicator bit can be included in the Page Mode IE and this IE is sent in all messages sent on the PCH/AGCH. When this bit is set to positive the MS shall monitor the paging channel(s) that correspond to the MBMS the MS has joined.

2.5.2
Evaluation

Using the enhancement the battery consumption can be lowered as the MS would only have to monitor the extra ‘MBMS paging groups’ when it was indicated in a message received in the normal paging group. During low MBMS usage periods the MS would probably have to monitor the paging groups very infrequently, but in times of high usage the MS subscribed to many MBMS services would be required to monitor their ‘MBMS paging groups’ about every five seconds.

3 Conclusion

As can be seen from figures provided about Solution A: Normal Paging Groups, the use of the existing paging channels for the notification of an MBMS service is possible but not very efficient or scaleable. Obviously the planning decision of the numbers of paging groups in the network would have to include the load introduced by the MBMS notification procedures, which increases as the number of paging groups increases. 

Solution B: Service Dependent Paging Groups was included for completeness, but has a fundamental flaw in the design, which is that theoretically MS could have to listen to every paging group in the busy periods causing major problems with the battery consumption.

The most interesting of the proposed solutions is Solution C: New MBMS Paging Group . This solution would remove any bottleneck on the MBMS system caused by the notification procedures, whilst not introducing any additional traffic on the traditional paging groups. Vodafone recommend that investigations are completed into modifications to the (P)PCH/(P)AGCH messages as well as new messages/channels to carry the MBMS notification information.
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Annex A

A simple model was developed to give an idea of the paging load for a likely MBMS service.

An expected busy hour can be seen in table 1 with a number of different MBMS services operating concurrently. The average paging load is shown, but due to the nature of the scheduling of the MBMS service the paging load on the network should be fairly constant and not bursty.

	
	 Application Clip Length (seconds)
	 Application Data Rate (kbps)
	 Approximate Data Size (kbits)
	 Data Rate Over Radio (kbps)
	 Transmission Time (Seconds)
	 Number of Segments
	 Service Instants per Hour
	 Average timeslot usage for P2M

 Configuration
	 Number of Pages /sec for

 Solution A
	Number of Pages /sec for

Solution B or C

	 Video Clip - 
 Download and play
	20
	128
	2560
	25
	102.4
	2
	20
	4.2
	2.22
	0.09

	 Audio Clip - 
 Download and play
	300
	25
	7500
	10
	750
	9
	5
	1.7
	2.50
	0.1

	 Audio – Streaming
	300
	25
	7500
	25
	240
	1
	10
	4.2
	0.56
	0.02

	 Text – Streaming
	
	
	50
	5
	10
	1
	10
	0.9
	0.56
	0.02

	
	
	
	
	
	
	
	Total
	11
	5.84
	0.23


Table 1 An MBMS service model

Note: With the new PTM coding scheme achieving 6kbps, to provide all the services on a cell would require an average of 13 dedicated timeslots (obviously peaking higher).

Also the following assumptions were made:

· The download and play clips were concatenated into sections of 90 seconds 

· The system uses 25 paging groups.

· The system should be designed to be able to carry about 50 MBMS services an hour,

· Each clip is transmitted twice.

· Each of the initial pages are transmitted three times.

· The MBMS notifications in solutions A and B are assumed to be able to fit into paging type 1 and 2 messages.

· Due to the concatenation of the MBMS sessions and the retransmissions of the clips periodic paging is not used.

Annex B

The paging capacity on a GSM network depends on the channel configuration and can be calculated using the following:

SDCCH/4 configuration – Combined Control Channels

The shared AGCH/PCH channels have a channel occurrence 3 times every 51 frames.

The BSS takes 3060/13ms to transmit the 51frame multi-frame.

So the network can send up to 12.7 paging messages a second, but realistically the maximum capacity is only around the 11 paging messages as the extra is used up with immediate assignment messages on the AGCH. 

SDCCH/8 configuration – Non-Combined Control Channels

The shared AGCH/PCH channels have a channel occurrence 9 times every 51 frames.

The BSS takes 3060/13ms to transmit the 51frame multi-frame.

So the network can send up to 38.2 paging messages a second, but realistically the maximum capacity is only around the 36 paging messages as the extra is used up with immediate assignment messages on the AGCH. 

