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MBMS Notification Messages
1 Introduction

This contribution analyses the impact on the RRC and RLC/MAC protocols when implementing the MBMS notification principles as described in  [1]. A basic solution and some alternatives to send MBMS notification are described in [1]. This paper will deal with the basic solution.

This document is organised as follows: Section 2 gives a brief description of the MBMS notification mechanisms, section 3 discusses 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 and RLC/MAC protocols are impacted due to two reasons. First, by the MBMS indication bit indicating that an MBMS service is available, and second by the MBMS notification information actually sent on the MBMS paging group(s).

2.1 The MBMS Indication Bit

In order to secure that all idle MSs read the MBMS indication bit, it must be included in a sufficient number of (P)SI messages sent on the (P)BCCH.

An MS entering a cell will directly read the (P)SI messages and an MS camping on the cell will read the (P)SI messages on a regular basis [2] and [3].

2.2 MBMS Notification Information

The MBMS notification information must include the parameters as shown in Table 1. An estimate of the number of bits required for each part of the description is also included.

	Parameter
	Number of bits

	Temporary Mobile Group Identity (TMGI )
	32 (ffs)

	Reduced Service Sequence Number (RSSN)
	4 (ffs)

	Flow Description (TFI)
	5

	Channel Description (TN)
	3

	Channel Description (TSC)
	3

	Channel Description (MAIO)
	6

	Channel Description (HSN)
	6

	Channel Description (ARFCN)
	10 (non-hopping)

	Channel Description (Mobile Allocation)
	(70 (hopping)


Table 1. Information in MBMS Notification. 

As shown in Table 1 above, an MBMS notification requires 69 bits (on a non-hopping channel) and 129 bits (on a hopping channel).

2.3 MBMS Notification 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 “ordinary” 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. This will secure that the assignment performance is not affected by MBMS.

3 RR Protocol Impact

3.1 MBMS Indication Bit

The MBMS indication bit is sent on the BCCH as described in [1].

It is proposed that the MBMS indication bit is sent in the rest octets of the SI-13 message [2]. The MS is required to monitor the SI-13 message on a regular basis [2].

SI-13 is currently used for broadcasting GPRS information, but can be extended with one bit also to indicate the presence of MBMS service.

3.2 MBMS Notification Information

The MBMS Notification Information is sent on the MBMS paging group as described in [1].

One of the criteria for the idle MSs to camp on a channel is that it shall be able to read the CCCH messages [2]. The network must therefore always send messages on the CCCH that all MSs are able to read. So for the support of legacy MSs it is not allowed to introduce a new message type for transmitting MBMS notification information. The MBMS notification information must be sent in an existent message. The most optimal solution is to use the PAGING REQUEST TYPE 1 message as it offers most rest octet bits, see Annex A.

A special version of the PAGING REQUEST TYPE 1 is defined for the purpose of sending the MBMS notification information. The mandatory part of the message will contain a dummy TMSI with such contents that no MS will respond to it [4]. The dummy TMSI need not be subject to further standardisation.

The rest octets will contain the MBMS notification information as described in Table 1. The contents of the rest octets will of course be standardised. No other rest octet information is required to be present in a PAGING REQUEST TYPE 1 message carrying the MBMS notification information. The MBMS notification information requires 129 bits, according to Table 1.

There are however only 128 bits available in the PAGING REQUEST TYPE 1 message. A solution to the problem could be to reduce the number of bits for any of the parameters described in Table 1, or to simplify the channel description by making an assumption that the MGCH will always be allocated to any other specific carrier [ffs].

4 RLC/MAC Protocol Impact

4.1 MBMS Indication Bit

The MBMS indication bit is sent on the PBCCH as described in [1].

It is proposed that the MBMS indication bit is sent in the PSI-1 message [3]. The MS is required to monitor the PSI-1 message on a regular basis [3].

4.2 MBMS Notification Information

The MBMS Notification Information is sent on the MBMS paging group as described in [1].

In order to make the implementation simple it is proposed that a new RLC/MAC message, MBMS Notification, is defined for the purpose of transmitting the MBMS notification information.

5 Conclusion

This contribution has described a solution that

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

· does consume minimal radio resources

· minimises the impact on the (P)BCCH and (P)CCCH resources.

· 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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Annex A Analysis of the CCCH Messages

The purpose with Annex A is to analyse which CCCH downlink message that can offer most bits to send MBMS notification information.

The messages sent on CCCH downlink are:

· PAGING REQUEST TYPE 1

· PAGING REQUEST TYPE 2

· PAGING REQUEST TYPE 3

· IMMEDIATE ASSIGNMENT

· IMMEDIATE ASSIGNMENT EXTENDED

· IMMEDIATE ASSIGNMENT REJECT

A.1 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.

	Combination
	Mandatory
	Rest octets
	MBMS notification

	IMSI + TMSI
	18
	5
	No

	2 TMSIs
	13
	10
	Maybe *)

	2 IMSIs
	23
	0
	No

	TMSI
	9
	16 **)
	Maybe *)

	IMSI
	13
	10
	Maybe *)


*) Depends on the size of the MBMS notification.

**) If the shortest possible TMSI element (length=0) is included.

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

A.2 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.

	Combination
	Mandatory
	Rest octets
	MBMS notification

	3 TMSI
	17
	6
	No.

	2 TMSIs+IMSI
	22
	1
	No

	2 TMSIs
	12
	11
	Maybe *)


*) Depends on the size of the MBMS notification.

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

A.3 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.

A.4 IMMEDIATE ASSIGNMENT

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

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

If the IMMEDIATE ASSIGNMENT message sends an assignment for 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.

A.5 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.

A.6 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.
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