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MBMS Notification options

1. Introduction

At previous GERAN meetings, a number of different options have been put forward to allow for the notification of MBMS services.  These options are described below, along with other options which have been identified but not investigated in detail.

A summary of the different benefits of each proposal is provided in section 4, and a proposal about which to support is provided in section 5.

Annexe A contains the latest list of requirements in TR 25.992 [8] for the notification procedure.  These are provided for information, although a discussion about the applicability of these requirements to the TSG GERAN MBMS solution would be useful.

2. Architecture

The MBMS notification procedure according to the last version of the SA2 architecture description (see Figure 37 of TR 23.846 [1]) is shown below in Figure 1.  It should be noted that there are a number of different options proposed in this document, and this sequence diagram is intended to capture the fundamental procedures.  Any notification procedure from the GERAN  to any MS interested in MBMS (step 3 in the figure) should match the procedure shown.
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Figure 1 Optional BM-SC notification before MBMS data transfer

The notification procedure above shows a nominal message being triggered by the creation of the MBMS downlink path from SGSN to the BSC.  In terms of the Gb interface, this corresponds to the PFC creation procedure, which would be triggered by signalling to the SGSN from the GGSN, maybe by PDP/MBMS context activation, or by the receipt of downlink data.  In terms of Iu, the only difference is considered to be that an Iu bearer is established, and not a PFC.

The notification shown in Figure 1 should not be considered exclusively as a notification message, but rather as a flow of information from the GERAN to the MS.

2.1. Counting

It is currently ffs whether a mechanism to count the number of MS interested in a given service is required.  It has been proposed that this procedure will allow operators the option to provide any given MBMS service in ptp to individual MSs or ptm across a cell depending upon whether the number of interested MS is above or below a given unspecified threshold.  It is believed that this will allow the operators to more efficiently control the use of their own radio resources.

A counting mechanism as described in [9] using the MRACH may be used with any of the solutions provided below, the notification will contain the indication to count, and then an assignment message is sent after the count is complete.

2.2
Paging co-ordination

It should be noted that all of the various solutions proposed require some level of notification co-ordination in order to notify an MS involved in an ongoing session (CS or PS) that is interested in MBMS that a new service is due to start.  

It is expected that the notification will need to be sent on an associated control channel, or that the MS will have to interrupt it’s ongoing session to monitor the PBCCH. 

Initial considerations for the first proposal (using an ACCH) have determined that there will need to be a mapping somewhere within the network (BSC, BM-SC or SGSN) between the TMGI used to identify the multicast service, and the MS identity, be it TLLI, PTMSI or other tbd identifier. 

3. Options

The options presented so far in GERAN are the use of the PBCCH and the Paging channel for notifying the MS of a new MBMS service.  These are described in sections 3.1 and 3.2.  Additional mechanisms that have been considered but not described in GERAN are the use of the CBCH and the PNCH.  These additional proposals are expanded below in sections 3.3 and 3.4 and considered along with the original proposals.

3.1. PBCCH

This proposal was detailed in [2] and proposes that the notification of MBMS services should be provided on the PBCCH using a new PSI message.  It is claimed that by using the PBCCH a significant amount of functionality can be reused.  The proposal includes both the service information and also the bearer information on the PBCCH.  Any change to the notification information will be reflected by a change in the PSI_CHANGE_FIELD included in PSI1, which the MS is required to read every 30s.

It is also stated that this will provide a reduced service interruption time than the proposal to continually page for late arrivals, since an MS which moves into the cell will automatically read the BCCH and PBCCH.  In the proposal using paging/PNCH, an MS that moves into a cell is required to wait for a periodic paging for a TMGI.

The use of the PBCCH for the notification is expected to have an adverse effect on the battery life of any MBMS capable MS, since any time there is a new service activated, an MBMS capable MS will recognise the change in the PSI_CHANGE_FIELD and read the new PSI message containing the MBMS notifications.

It is however been indicated that this can be avoided by adding a new value in the PSI_CHANGE_FIELD information element (which is sent in PSI1), so that only MSs that have joined an MBMS group will read the new PSI message.

Given the dynamic nature of MBMS notifications, it is considered likely that the PSI change mark will change frequently, thus requiring all interested MS to read the PSI messages on a regular basis. 

Also, it is not clear how this will interfere with the reception of MBMS, since an MS involved in MBMS is still expected to read and act upon the PSI change marks (see 44.060§5.5.1.4).  Specifically, the MS receiving a PSI change mark which does not receive the PSI within 10 seconds is required to monitor every occurrence of the PBCCH where the relevant PSI message is scheduled when in packet Idle or packet transfer mode.

The proposal also describes the procedure at the beginning of the MBMS data session as follows (paraphrased)

1. BSC notified of MBMS session about to start from SGSN

2. radio resources allocated

3. Notification information sent on the PBCCH

4. Any interested mobiles move to the indicated MBMS channel

5. MBMS data transfer started

Since it may take up to 30 seconds for an MBMS capable MS to read the PBCCH_CHANGE_MARK and PSI_CHANGE_FIELD IEs in PSI1 and switch to the resources assigned in 2, the MBMS data transmission should not start at least until this 30 seconds interval from PBCCH notification is complete.

Also, each time a new notification needs to be sent, the value of the PBCCH_CHANGE_MARK field needs to be increased (see sub-clause 5.5.1.2.1 of TS 44.060). Given that only 8 values are available for this field, this may limit the periodicity with which notifications for new services can be sent 

A new enhancement to this solution has been proposed to indicate the change of the notification information on the PBCCH by including a bit on the paging channel.  This would allow for an MS to know when the PBCCH has changed by a mechanism other than the PBCCH_CHANGE_MARK, and hence would not cause a significant increase in power consumption, or a delay in the 

In terms of late arrivals, the performance of the PBCCH is considered to be improved over other solutions described below.  This is because an MS will always read the BCCH and PBCCH upon entering a new cell, hence it will receive information about ongoing MBMS transmissions during normal course of operation.

With this proposal, it may be possible to count users by using the proposed MRACH in [5], such that when an MS is informed of the location of the MBMS channel, after moving to the MBMS channel it sends a RACH burst with a bit pattern identifying the service which it wishes to receive.  The network is then able to determine the need for a p-t-m channel or not.


Siemens would like to request operator consideration of the following issue.  Given that the distribution of information which is to be sent on the BCCH/PBCCH is under strict control of the OMC, is it acceptable from an operational point of view to allow the BSC to autonomously change the content of the Broadcast information on a regular basis?

3.2. Paging + PNCH/(P)AGCH

Using the paging procedure to notify users of an imminent MBMS session is a straightforward and fast process for gaining the attention of many users.  It is not clear whether a new paging group is defined for the TMGIs or whether the same paging message is sent on all paging groups, although this is not considered to be of significance to the proposal. 

The proposed procedure reuses the current paging procedures, but replaces the mobile identity with the mobile group identity (either TMGI or APN+IP address).  The paging message is sent across all paging groups in a cell (or potentially only the PPCH if PBCCH is mandatory for MBMS).  

The MSs which are registered for the specific session may then begin to respond for counting if this is required by the solution.  While responding, any MS in idle mode should enter non-DRX mode and listen to the next instances of the PNCH/PAGCH for the notification message which will detail the channel used and other information required to receive the MBMS service.

For an MS in packet transfer/dedicated mode, the notification can be sent directly on either the PACCH or FACCH respectively.  This will require that somewhere in the CN (BM-SC, SGSN, BSC) there is a mapping between the mobile group identity (TMGI or APN+IP address) and MS identity (TLLI or PTMSI) in order to perform “notification co-ordination”.  How this will be done is currently ffs. 

Concerns have been raised that using the paging/PNCH procedure for capturing late arrivals will cause an unknown increase in the number of paging messages to be sent.  The concern is that the additional load on the PCH/PPCH and notification/access grant channels will be unmanageable, however this is yet to be proven.

The use of periodic paging for informing late arrivals will also increase the interruption at cell change, since the MS is required to wait for a paging message before it is informed of the location of the MBMS channel, and of what services are ongoing.

This mechanism also allows for the counting of late arrivals periodically, thus keeping a running count of incoming users.  However, it is not clear how the count is accurately maintained, since the users leaving the cell do not inform the BSC.  It may be possible to use a RACH like channel for a periodic counting of users camped on the MBMS channel [5].

3.3. PNCH

The PNCH was originally specified for notification for PTM services in R97.  However, this has not been introduced, and hence the PNCH is a channel without a use.  In [3] a proposal is presented to re-use the current definition of the PNCH to provide notifications for the MBMS p-t-m services.

More detailed information about the PNCH can be seen in [3], but in summary, the PNCH can be constantly monitored by an MBMS capable MS as well as the constant monitoring of the PCH and PPCH.  The PNCH may be scheduled so that it does not clash with the PPCH, but there is an unavoidable amount of co-incidence with the PCH.  Obviously, if the network is operating in NMO I then this is not an issue, since all paging will arrive on the PCCCH.  However, if a network is operating in NMO II or III, then there will need to be a certain level of repetition of information on the PNCH to cope with the fact that the MS may miss a notification due to reading of PCH. 

One of the problems with the proposal in [3] is that if MSs need to continually monitor the PNCH for notifications, the power consumption of the mobile will increase. The proposal can however be further improved by implementing a “reduced PNCH monitor mechanism”. For example, a bit could be added to the Packet Paging Request message to indicate that mobiles that have joined an MBMS group that a new service is about to start and that they should go and read the PNCH to get information about them (alternatively, several bits could be provided to give announcement about several services). These indications would be repeated in all paging groups, so that they can be read by all mobiles; however, only MBMS capable mobiles will act upon them. 

With this proposal, it may be possible to count users by using the proposed MRACH in [5], such that when an MS is informed of the location of the MBMS channel, it sends a RACH burst with a bit pattern identifying the service which it wishes to receive.  The network is then able to determine the need for a p-t-m channel or not.

It is not clear whether this solution will lead to a longer interruption time than the solution in 3.2, since the PNCH may be scheduled in such a way that it is possible to receive the PBCCH and PNCH concurrently.  Also, the interruption for the PBCCH case is dependant upon the repetition rate of the PBCCH.  

3.4. CBCH

The CBCH (and also the proposed PCBCH in GP-020613) are possible options for the delivery of notification messages for MBMS.

However, there is limited capacity (calculated as 88octest/14 seconds) available on the channel when shared with LCS assistance data.  Since LCS is expected to be a common network feature in the future, we should design a notification mechanism that can be used when the CBCH is used for this assistance data distribution.

There is a risk of collisions between traffic on the PPCH and the CBCH, which results in a loss of approximately 8% of data on the CBCH as shown by Nokia in [4].  The analysis focuses only on lost CBCH blocks, and doesn’t appear to consider the fact that a single CBCH block causes the loss of an entire message.  

Due to the relatively high probability of message loss on the CBCH, then it is not certain that the high level of synchronisation required will be obtained.  

However, the CBCH is a currently deployed and well-tested solutions, and would require the smallest effort to deploy.

4. Summary

Table 1: Summary of options for notification

	
	Data session start
	Late arrivals
	

	
	Pro
	Con
	Pro
	Con
	Impact

	PBCCH
	Large amount of free space available on PBCCH

No new procedure required
	30 second delay from initial notification to guarantee that all MS will read the PSI change mark.  Additional unknown delay for all interested MS to read the PSI (may be mitigated by bit in paging messages)

Increased reading of PBCCH for all MBMS capable MS due to highly dynamic nature of MBMS notifications

Introduction of highly dynamic data to the PBCCH which is autonomously changed by BSC (currently static info changed by OMC)


	No new procedure required

MS is made aware of all cell information as soon as cell change is complete (and with NACC, possibly before cell change) 
	May increase cell reselection time slightly for MBMS capable MS due to scheduling of new PBCCH message
	If an MS is receiving MBMS, will a new notification interrupt the reception of the current MBMS service?

	Paging+PNCH/(P)AGCH
	Operator configurable delay between paging and sending of channel information


	Page must be sent in all paging groups
	Allows for a continuous count to be made if used in conjunction with MRACH


	May have an adverse effect on the load of paging channels

MS will suffer an additional delay following cell reselection before MBMS is resumed
	The PNCH definition will need to be modified [3].

Introduction of MBMS id into paging message



	PNCH
	Free channel, not being used by any other service

Only MS that have joined a Multicast Group would need to read this channel

Occurrence of the channel configurable by the operator.
	Requires the reading of PNCH as well as PPCH and PCH

Reading of PNCH may be scheduled by indication on the paging channel

Reduces capacity of PAGCH


	Channel could be read in parallel to the PBCCH
	MS may suffer an additional delay following cell reselection before MBMS is resumed
	The PNCH definition will  need to be modified [3].

	NCH
	PBCCH not mandatory

Occurrence of the channel configurable by the operator.
	Potentially, low capacity if used simultaneously for ASCI services.
	
	
	

	CBCH
	Currently specified and deployed

PBCCH not mandatory
	Low capacity when CBCH used for LCS assistance information

Relatively high probability of message loss

Long scheduling time
	
	Long scheduling time
	minimal impact since CBCH is deployed, and MBMS data will be an additional traffic type.


5. Conclusions

As shown above in Table 1, it is clear that the proposals for MBMS notification each have their benefits.

Operator feedback is requested on the issues raised above, notably;

· is it preferable to optimise the MBMS notification solution for initial joining, late arrivals or to compromise between the two?

· is it acceptable to allow the BSC to change the broadcast information on a regular basis (PBCCH solution)?

The main difference between the PNCH and PBCCH solutions described above is whether it is preferred to steal capacity from the PBCCH or the PAGCH.  

WG2 are requested to discuss these options and come to a working assumption that can be captured in the TS.
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Annexe A: MBMS Notification Requirements

The requirements below are taken from the latest version of TR 25.992 in[8].  However, they are not binding requirements on GERAN and it should be discussed as to how much weight we put upon them.

5.3
MBMS Notification Requirements and Recommendations
The following requirements for MBMS notification mechanism(s) have been identified and currently agreed:

1
MBMS notification shall be transmitted within the MBMS service area.

NOTE:
If MBMS notification is transmitted in all cells of a corresponding MBMS service area or only in those cells where MBMS subscribers are actually located, is FFS. 

2
MBMS notification shall be sent so it could be received by all UEs with an activated MBMS service, regardless of their RRC state or the lack of an RRC connection.

3
MBMS notification should maximise the reuse of existing channels. 

4
MBMS notification should allow terminals to minimise their power consumption, meaning that UEs with an activated MBMS service should not listen permanently, but at regular intervals to MBMS notification. 

5
Reception of MBMS notification cannot be guaranteed. 

6
UEs may receive MBMS notification and simultaneously monitor other occasions, e.g. UE dedicated paging and CBS messages. The avoidance of collisions cannot be guaranteed. If collisions occur, the UE dedicated Paging has higher priority (UE requirement).
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