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MBMS Notification Messages
1 Introduction

This contribution analyses the impact on existent RR messages (circuit-switched domain) and RLC/MAC messages (packet-switched domain) sent on (P)CCCH when implementing the MBMS notification principles as described in  [1]. Two alternatives to send MBMS notification are described in [1]:

· Using one fix paging group for sending MBMS notification

· Moving the MBMS notification around, thus using all paging groups, the so-called sliding paging group proposal.

The message impact described in this contribution is valid for both these alternatives.

This document is organised as follows: Section 2 gives a brief description of the MBMS notification mechanisms, Section 3 analyses the impact on RR messages, section 4 discusses the impact on RLC/MAC messages. Finally, conclusions are drawn in section 5.

2 The MBMS Notification Mechanism

The RR messages are impacted due to two reasons. First, by the MBMS notification flag indicating that an MBMS notification is being sent on the MBMS paging group(s), and second by the MBMS notification information actually sent on the MBMS paging group(s).

Not affecting legacy MSs it is required to send the MBMS notification in unused bits of existent messages.

2.1 The MBMS Notification Flag

In order to secure that all idle MSs read an MBMS Notification Flag shall be included in all existent messages sent on the (P)CCCH. It is here assumed that a binary flag is sufficient.

2.2 The MBMS Notification Information

2.2.1 Priority

In order to have good performance of the MBMS notification, the MBMS notification information should be sent with the same or a higher priority than the paging messages. But due to the quite strict performance requirements on assignment, the MBMS notification information should be sent with a lower priority than the assignment messages. 

When it comes to the transmission of the MBMS notification information, two methods may be used:

· stealing paging/assignment capacity by defining a new message

· including MBMS notification information in existent messages.

Both these methods steal (P)CCCH capacity. But the first method blocks out paging totally from that (P)CCCH block, while the second method allows paging and MBMS Notification information to be sent in the same message. Of course, it is not possible to pack as much paging into that message as when no MBMS Notification information is sent.

The MBMS Paging Group can use the extended paging mechanism as “ordinary” pages do. For example if the MBMS paging group is stolen by an assignment, the MBMS Notification can be re-routed to the extended paging group of the MBMS paging group, just like any other paging message.

2.2.2 Legacy MSs

Existent messages may only be modified in such a way that the functionality of legacy MSs is not jeopardised.

2.2.3 MBMS Notification Size

To be able to determine how and to what extent the MBMS notification can be sent on the radio interface it is necessary to have an idea of the amount of data that needs to be transmitted. It is assumed that each MBMS description contains the data shown in Table 1.

	Type of Information
	Number of bits

	Temporary Mobile Group Identity (TMGI )
	5 (ffs)

	Reduced Service Sequence Number (RSSN)
	3 (ffs)

	Channel Description (TN)
	3

	Channel Description (Pb) [necessary?, ffs]
	4

	Channel Description (MAIO)
	6 *)

	Channel Description (GPRS Mobile Allocation)
	(80 *)  **)

	Channel Description (TSC)
	3

	Flow Description (TFI)
	5


Table 1. Information in MBMS Notification. 

*) Figures valid for a hopping channel, a non-hopping channel requires 10 bits for representing the ARFCN.

**) It might be possible to reduce the number of bits by referring to pre-defined sets of frequency parameters.

As shown in Table 1 above, an MBMS notification requires 33-109 bits.

3 RR Message Analysis

The messages sent on CCCH/D are:

· PAGING REQUEST TYPE 1

· PAGING REQUEST TYPE 2

· PAGING REQUEST TYPE 3

· IMMEDIATE ASSIGNMENT

· IMMEDIATE ASSIGNMENT EXTENDED

· IMMEDIATE ASSIGNMENT REJECT

3.1 MBMS Notification Flag

The page mode element (four bits) sent in all messages listed above contains two spare bits, that legacy MSs should not take any notice of. One of these bits can be used for sending the MBMS Notification flag. This would be a straight-forward solution, as the idle MSs already today reads the page mode element for the purpose of paging control.

3.2 MBMS Notification Information

3.2.1 General

A full IMSI requires 10 octets, while a full TMSI/P requires 5 octets. However, a mandatory element consumes one octet less in the message, as the element identifier is omitted.

In the sections below TMSI denotes either one of TMSI and TMSI/P. The size of TMSI and TMSI/P is the same.

The MBMS Notification Information is sent on the pre-defined MBMS paging group.

3.2.2 PAGING REQUEST TYPE 1

The PAGING REQUEST TYPE 1 message sends one mandatory page (IMSI or TMSI) and an optional page (IMSI or TMSI), and a rest octet field. The rest octets may be used for sending NCH and group call information.

	Combination
	Overhead
	Paging
	Rest octets
	MBMS notification

	IMSI + TMSI
	4
	14
	5
	No.

	2 TMSIs
	4
	9
	10
	Maybe, depends on presence of NCH and size of group call info and MBMS notification.

	2 IMSIs
	4
	19
	0
	No.

	TMSI
	4
	5
	14
	Maybe, depends presence of NCH and size of group call info and MBMS notification.

	IMSI
	4
	9
	10
	Maybe, depends on presence of NCH and size of group call info and MBMS notification.


Table 2: Sending MBMS Notification in PAGING REQUEST TYPE 1.

3.2.3 PAGING REQUEST TYPE 2

The PAGING REQUEST TYPE 2 message sends two mandatory pages (TMSI) and an optional page (IMSI or TMSI), and a rest octet field. The rest octets may be used for sending NCH and group call information.

	Combination
	Overhead
	Paging
	Rest octets
	MBMS notification

	3 TMSI
	4
	13
	6
	Maybe, depends on presence of NCH, priority, and size of MBMS notification.

	2 TMSIs+IMSI
	4
	18
	1
	No.

	2 TMSIs
	4
	8
	11
	Maybe, depends on presence of NCH and size of MBMS notification.


Table 3: Sending MBMS Notification in PAGING REQUEST TYPE 2.

3.2.4 PAGING REQUEST TYPE 3

The message sends four mandatory pages (TMSI) and a mandatory rest octet field of 3 octets. The message cannot send MBMS Notification information.

3.2.5 IMMEDIATE ASSIGNMENT

The message sends one channel assignment and a mandatory rest octet field of 0-11 octets. The rest octets send assignment for a packet-switched channel and frequency information.

The IMMEDIATE ASSIGNMENT message can only send MBMS Notification information if it sends an assignment for a circuit-switched channel without sending frequency information.

If the IMMEDIATE ASSIGNMENT message sends an assignment for a packet-switched channel and/or frequency information it cannot send MBMS Notification. In that case the IMMEDIATE ASSIGNMENT message is either delayed one CCCH block or the MBMS Notification is sent on the extended paging group.

3.2.6 IMMEDIATE ASSIGNMENT EXTENDED

The IMMEDIATE ASSIGNMENT EXTENDED message sends two immediate assignments for circuit-switched connections and a mandatory rest octet field of 0-4 octets. The message cannot send MBMS Notification information.

3.2.7 IMMEDIATE ASSIGNMENT REJECT

The IMMEDIATE ASSIGNMENT REJECT message sends four assignment-rejects and a mandatory rest octet field of 0-3 octets. If there are less than four assignment-rejects to send, the message is filled out by repeating the last reject. The message cannot send MBMS Notification information.

3.2.8 “DUMMY PAGE”

A simpler solution would be to always use one type of message for transmitting the MBMS Notification information. A dummy message could be defined to contain a dummy page that no MS will respond to, and add the MBMS Notification Information in the rest octets of that message. The most suitable message for this is the PAGING REQUEST TYPE 1 message as it can offer most rest octet bits. 

The mandatory part of the message is defined with dummy information and the rest octets can be used for the MBMS Notification information. The mandatory part of the message will be a “normal page” with such contents that no MS will respond to it. The dummy information need not be subject to standardisation.

The advantage with this solution is the simplicity. The standardisation work would be simpler, as it is only necessary to define the MBMS Notification information for PAGING REQUST TYPE 1. This would simplify the implementation in both the network and the MS.

The drawback with this solution is that the paging group will be entirely stolen, not allowing a “real” page to be sent together with the MBMS Notification information.

But still the dynamic behaviour is kept. The theft is only done when there is MBMS Notification information to send.

3.3 Summary of RR message analysis

As shown in Table 4 below, the MBMS notification functionality can be smoothly introduced. There is no need to define a new RR message as the MBMS notification can be squeezed in existent RR messages, while reducing CCCH bandwidth. When no MBMS notification is sent the CCCH bandwidth will not be reduced.

	Message
	MBMS Flag
	MBMS information

	PAGING REQUEST TYPE 1
	Yes
	In some cases, see Table 2

	PAGING REQUEST TYPE 2
	Yes
	In some cases, see Table 3

	PAGING REQUEST TYPE 3
	Yes
	No

	IMMEDIATE ASSIGNMENT
	Yes
	Yes, if assignment for circuit-switched channel

	IMMEDIATE ASSIGNMENT EXTENDED
	Yes
	No

	IMMEDIATE ASSIGNMENT REJECT
	Yes
	No

	“DUMMY PAGE”
	Yes
	Yes


Table 4: MBMS Capabilities on CCCH.

RLC/MAC Message Analysis

A detailed analysis of fitting the MBMS notification into the either a Packet Paging Request message or introducing it in a separate message has not been performed. It is however assumed this will be quite simple to do since RLC/MAC can uses a more flexible way of coding the messages. Solutions for coding the MBMS Notification Flag are FFS.

Conclusion

This contribution has described a solution that

· shows how the MBMS notification can be sent on the radio interface.

· uses existent messages, thus no need for new messages.

· does consume minimal radio resources

· minimises the impact on the (P)CCCH resource.

· does not consume any radio resources at all during periods of time when no MBMS notification is sent.

· causes no significant reduction of the MS standby time.
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