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MBMS Notification solutions
1. INTRODUCTION

The latest discussions on MBMS notification have focused on two similar proposals: one introducing a new logical channel namely Packet Notification Channel (PNCH) and the other using the Packet Broadcast Channel (PBCCH). Both these solutions prevent using the Packet Paging Channel for notification.

While discussing these solutions there has not been much considerations on the required complexity of one or the other solution. This paper is comparing both these solutions, and hints at the needed work amount for introducing these proposals.
2. PNCH vs. PBCCH Solutions

2.1 PNCH based solution

2.1.1 Definition

During the specification of GPRS (Rel’97), PTM-M service was discussed and introduced in GPRS Stage 2 (03.64) along with a new logical channel on PCCCH, PNCH, which even made it up to 05.02 (PNCH and PPCH have the same TDMA frame mapping possibility i.e. they may use B1, B2, B3, B4, B5, B6, B7, B8, B9, B10, B11 hence resources used for notification would reduce the amount of resources available for paging). However, the work did not progress further, and the definitions of the procedures related to this feature were entirely left out due to a) a lack of interest and b) a much higher complexity than originally foreseen (architectural impacts). Therefore, as of Rel’97, PTM-M is not supported and PNCH is not and cannot be used.

However, the proposal in [1] departs to a large extent from the “old” definition of PNCH as follows:

· PNCH is proposed to be mapped onto the PBCCH timeslot only, and as such cannot be considered as part of PCCCH
. This is intended at preventing any clash between PNCH and PBCCH so that the MS may read both without any “blank”

· PNCH may occur once every N-th multiframe, N being configurable.

· The allocation of the PNCH (i.e. mapping on TDMA frame, and in which multiframe) is proposed to be broadcast (on PBCCH) through the following parameters:

· BS_PNCH_BLKS: number of blocks allocated to the PNCH; they would follow the blocks allocated to the PBCCH in the ordered list of blocks  given in subclause 6.3.2.1 of TS 45.002;

· BS_PNCH_MFRMS: repetition rate (in number of multiframes, N); the PNCH will be repeated only once every N-th multiframe (in other words, the PNCH will occur only in those multiframes such that: (multiframe number) mod BS_PNCH_MFRMS = 0)

Therefore, the proposal in [1] consists in a new logical channel that has in common with the rather ancient definition of PNCH, a name only. This would require to entirely redefine the PNCH (i.e. delete the obsolete definitions) so that no two different PNCH definitions exist in the standard.

2.1.2 Implications of the PNCH solution

The proposal in [1] summarized above makes it necessary to broadcast the PNCH related parameters on PBCCH. This requires new IEs to be introduced in an existing/new PSI message. The implications of introducing these parameters on PBCCH are listed below:

· If the PNCH scheduling is fixed (and cannot be changed other than by O&M), it implies that the MBMS capable MS always need to monitor the PNCH blocks even if no notification is sent (e.g. at night). This has negative impacts on the MS battery consumption as the DRX cycle which applies on PCCCH does not apply to the PNCH due to the definition of the PNCH  

· Preventing the above problem may only be solved by dynamically sending/updating/not sending the PNCH information on PBCCH, hence leading to a similar issue as raised against the PBCCH solution (see §2.2)

As the PNCH is to be sent on the PBCCH timeslot only, there is clearly no difference whether this message is called a Packet Notification message or a Packet System Information Type X message. Eventually, this new message will be multiplexed together with other existing PSI messages, on the same PDCH. 

2.2 PBCCH based solution

2.2.1 Definition

The proposal for MBMS notification on PBCCH consists in introducing the notification information to an existing/new PSI message. It is based on PBCCH mechanisms defined as of Rel’97. The definition of the PBCCH allows for introducing new PSI messages without affecting the mechanism for PBCCH acquisition itself. This has been done in the past for a number of features, and can still easily be done in the same way.

A GPRS mobile today is required to receive the PSI1 message at least every 30 seconds when camping on a cell (PBCCH present). Any change of the previous PBCCH acquisition it had performed is signaled on PSI1 through the PBCCH change mark information which may lead to a partial/complete acquisition of the PBCCH information. In case of a partial acquisition, the PSI change field parameter informs about what PSI messages to acquire. Note here that to avoid legacy (non-MBMS) MS to read a PSI in which only notification information would have changed, it is preferable to introduce the notification in a new PSI message.

To allow for reusing the change mark mechanism, a change in the notification cannot occur more frequently than every 30 seconds. In case it is foreseen that notification may be changed more frequently than 30 seconds, additional information could preferably be sent on PCCCH (in the paging message) to order the MBMS MS camping on the cell to acquire the PBCCH (partially or not), or alternatively another PSI1 decoding period could be defined.

2.2.2 Implications of the PBCCH solution

The PBCCH solution allows for reusing existing mechanisms. It may however require the MBMS MS camping on a cell to partially acquire the PBCCH more frequently than as per today’s requirement (30 seconds) in case the notification information changes more frequently than every 30 seconds. This requires the network be capable of updating the new PSI message content as often as required by the notification. However if the scheduling of the new PSI message is fixed, this is not seen as being any different from the PNCH solution for the reasons explained 2.1.2.

Although the dynamic of the PBCCH solution due to the dynamic nature of the notification has been claimed as the main argument against such a solution, Nokia would like to understand what the main problem is that has been raised:

· Is it the scheduling of PSI messages in a dynamic manner (although already defined as per Rel’97)? or

· Assuming a fixed scheduling of the PSI messages, is it the dynamic of the information to be transferred?

3. Implementation Impacts

In case the MBMS Notification solution is based on a new Packet Notification Channel, all MBMS MS and BSS need to support it from day one. This could be considered as a remarkable amount of work for a single new message.

The PBCCH solution is based on a new PSI-message. The intention is to take advantage as much as possible of the current standardized mechanisms to minimize the impacts to the current implementation.

For the MS there exists already a requirement for the dynamic update of the PSI information, which could be reused for the MBMS Notification messages as well. For the network side it can be considered as a BSS implementation issue, how tight the content of the PSI-messages is under the control of the O&M. As spotted above, the problem raised earlier is unclear. Anyhow the PNCH solution would require as well to the BSS a functionality to support a dynamic content change for the MBMS Notification messages, on the very same timeslot as the PBCCH.

4. Open issues

The following open issues are currently blocking the progress on MBMS notification:

· What information need to be transferred?

· So far the following parameters are foreseen: service identifier (notification) and bearer parameters (i.e. p-t-m configuration, channel coding)

· Note that notification and bearer establishment parameters must be kept separate i.e. notification parameters can be sent without necessarily sending the bearer establishment parameters

· What is the maximum amount of concurrent MBMS services on the p-t-m channel? What are the service scenarios foreseen per cell?

· How frequent is the change of MBMS service? How often need a new notification be sent?

Answers to these questions will tell how much information need to be sent and how often. In case a large amount of information need to be sent frequently, multiple instances of the new PSI message could be sent in the same way as can already be done today. A new mechanism would need to be introduced for the PNCH solution.

5. conclusions

MBMS standardization should target at utilizing as much as possible of existing mechanisms in order to maintain as good correlation to the current GPRS and Iu mode definitions as possible. It is foreseen that the needed effort to finalize the new PNCH proposal is too large to meet the MBMS standardization time.

While the MBMS discussions have been progressing pretty slowly in the GERAN standardization as well as in other groups, there are lot of other items to be clarified for MBMS in addition to the Notification message during the Release 6 timeframe.

Therefore it is strongly recommended to minimize the needed effort for the MBMS Notification without sacrificing on the required functionality. The characteristics between PBCCH and PNCH solutions for notification are close, however existing mechanisms already support the introduction of a new PSI message. 

Only a simple MBMS solution will secure a fast appearance to the market.
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� PCCCH (except PPCH) can be mapped on all blocks except those used for PBCCH. If PBCCH is allocated on timeslot k, PCCCHs shall be allocated only on timeslots n where n>k-4 and 0(n(7 in order to provide time for the MS to switch from PBCCH to PCCCH.
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