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1
Introduction

During the MBMS Ad-hoc the topic of SNI was discussed but no conclusions were drawn, the topic being deferred for decision during WG2#42. The choices to be made as listed in the minutes are essentially:

-
Abandon the SNI concept and trigger all reading of MCCH by MICH signalling.

-
Retain the SNI and implement it by either:

· MAC header bits, or

· A signalling channel that is transport channel multiplexed with MTCH. 

This paper is intended to provide a qualitative review of the solutions that were proposed during the Ad-hoc.  

During the course of the Ad-hoc the relationship between in-band notification and DRx scheduling was raised and the topic of providing a scheduling signalling bearer is also included here.

2
Discussion

2.1 Background

When a UE is receiving MTCH it is required to receive both:

· p-t-m bearer set-up and counting parameters for services for which it is registered.

· parameter changes for the MTCH that it is currently receiving e.g. session stop, MTCH reconfiguration and changes to neighbour cell information.

Before the Ad-hoc, the working assumption had been that all MBMS parameters would be transmitted on the MCCH with two options having been proposed for triggering the UE to read MCCH. One was for all triggers to be mapped to MICH, the second was for p-t-m bearer establishment and counting triggers to be mapped to MICH but MTCH related triggers to be mapped to a simple, MTCH specific indicator, SNI. The first option results in MTCH related false alarms for UEs that are not receiving MTCH, the second option requires provision of an SNI. In either case, depending on capability, a UE receiving MTCH may need to suspend reading of MTCH to receive MCCH when triggered.

At the MBMS Adhoc two new proposals were made. Firstly, it was proposed that MICH false alarms could be reduced, by varying with time, the MICH PI that is associated with a specific service. If a UE that is receiving MTCH also continuously receives MICH then these UEs will have a low MCCH false alarm probability. Secondly, it was proposed that the SNI should be implemented by way of a signalling channel multiplexed onto the S-CCPCH that carries MTCH. 

2.2 Identified Solutions 

Three options have therefore been identified, to use MICH only (no SNI), to use a simple (one bit) SNI and to use S-MCCH:

1.
MICH Only: 

In this case, all MCCH events are signalled on MICH. UEs that are receiving MTCH must also receive MICH including UEs that are in cell_FACH and cell_DCH states. Receiving MICH would be necessary during periods of MTCH DRx.

The basis for reducing false alarms (and hence unnecessary reading of MCCH) for UEs that are receiving MTCH is a proposal for changing the mapping between MBMS service and MICH PI with time. UEs could receive MICH continuously and therefore it should be possible to filter out false alarms.  It should be noted that this enhancement to MICH signalling is not mutually exclusive with the SMCCH proposals since it also reduces false alarms for the initial notifications for services.

A separate solution would be required to support the signalling of MTCH scheduling.

2.
SNI plus MICH:

In this case, an SNI is associated with each MTCH and this is used to indicate when MTCH related parameters are to be transmitted on MCCH. These events do not then cause false alarms to UEs that are not receiving MTCH and a reduction of MICH triggers from 3 to 2 or 3 to 1 has been estimated [1]. UEs that are in idle mode or URA/cell_PCH state must receive MICH simultaneously with MTCH for notification but UEs that are in cell_FACH or cell_DCH state need not.
BY using only a single bit it is not possible to distinguish between information for new services being sent on the MCCH, so a UE receiving MTCH would switch to MCCH until it could determine whether a service was one for which it was registered or not.
The SNI can be a one-bit indicator and use of a MAC header bit [2] offers a solution. Whilst perhaps not a particularly useful measure, use of a one bit header in a 320bit TB represents an overhead of 0.3 per-cent (512 bits per, 2.5 second, ‘modification period’, for a 64 kbps bearer). 

Where DRx is applied to the MTCH a transmission of at least one MTCH transport block would be required each modification period, but in this case inclusion of the SNI within the scheduling message (which would then have to be present within each modification period) would appear to be a better solution. <don’t understand>
A separate solution would be required to support signalling of MTCH scheduling. 

3.
S-MCCH:

In this case, the SNI is mapped to a signalling channel (S-MCCH) that is multiplexed with MTCH onto S-CCPCH. The presence of the signalling channel is indicated by the TFCI in the case of transport channel multiplexing.

The use of S-MCCH offers greater flexibility than a simple SNI and can be used for the transport of additional information with advantage to the overall system. These are:

· Parameters relating to MTCH can be carried by S-MCCH directly, removing the need to read MCCH (and loss of MTCH data) for these events and reducing load on MCCH e.g. session stop. 

· Service identifiers for notification and counting events (together with an event reason e.g. p-t-m bearer set-up) that are signalled on MICH. This would remove the need for UEs that are receiving MTCH to simultaneously read MICH and false alarm rates, and hence loss of MTCH data whilst MCCH is received, will be reduced because service identifiers are signalled rather than paging groups.

· MTCH scheduling information where the MTCH operates in a DTx mode.

S-MCCH can be multiplexed onto an S-CCPCH that carries MTCH via transport channel multiplexing (S-MCCH mapped to a dedicated FACH). The following are noted:

-
The method makes use of R99 features; no new requirements are added,

-
Radio capacity is consumed only when required, although each transport block has an overhead of CRC, MAC header and RLC header and possibly padding and there is an increased complexity to the TFCS. Dependent upon the TFCS, the capacity assigned to S-MCCH can be flexible and it is possible to transmit MTCH and MCCH simultaneously or separately. 

-
The reliability of a signalling channel for the transmission of MCCH triggers relative to alternative methods has been questioned [1] because selective combining would not be available for this channel. Increasing transmission power, coding or use of repetition of S-MCCH are options for improving reliability. Where MTCH and S-MCCH are transmitted in the same frames increased transmission power or reduced MTCH data rate could be used to maintain MTCH reliability at the cell edge, alternatively if S-MCCH transmission times are randomised by cells selective combining could compensate. Where power is increased the magnitude of the increase required is not expected to be large (~0.1dBs).

-
It is noted that a 1.7 kbps S-MCCH transmitting one 136bit TB three times in each 2.5 second TTI would represent an overhead of 0.25 per-cent (408 bits) for a 64 kbps bearer.

3
Conclusions

The previous section has listed the characteristics for the identified solutions for SNI. 
S-MCCH offers a flexible solution that fulfils the requirement of the SNI to remove the MTCH related load on MICH. Furthermore it can provide a unified solution for DRx scheduling, can remove some load from MCCH and could remove the need for UEs to receive MICH and MCCH reducing false alarms. The costs of providing S-MCCH are not expected to be excessive. 

The simple SNI solution using MAC headers will remove MTCH related load from MICH. It does not, however, provide a solution for DRx scheduling and does not have the capability to remove load from MCCH or substitute for MICH. A single bit SNI solution offers no mechanism to distinguish between services being notified on the in parallel with MTCH. 
The MICH only solution may be able to reduce MCCH reading false alarms for UEs that are receiving MTCH but does not remove the MTCH related load from MICH. False alarm rates for UEs in general may be higher than would be the case with the other solutions. 

Consequently, because of its better capabilities, it is proposed that S-MCCH should be adopted as a working assumption and this should be captured in [3]. The scope of S-MCCH can then be decided and the overhead costs incurred evaluated.
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