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1. Introduction

This paper discusses the general use of notification indicators in relation to the reading of information from MCCH. One of the main questions addressed is whether UTRAN should always provide a notification indicator when it requires the UE to receive MCCH or if there are scenario’s in which the UE is required to read MCCH periodically/ continously.

At the R2#40 meeting it was agreed to introduce on the S-CCPCH carrying MTCH some signalling information to notify a UE receiving MTCH that it should read MCCH. This new signalling information, which is referred to as Secondary Notification Indicator (or SNI in short) is also discussed in this contribution. This paper proposes further details regarding the use, content and mapping of this SNI.

The topics discussed in this paper were also raised during the e-mail review of the text proposal concerning the Uu signalling scenario’s. This paper addresses the two notification indicator related issues, while another paper addresses the use of a common notification message. The other issue raised during e-mail review, the notification of a UE in URA_PCH, is not covered by this contribution. 

2. Discussion
2.1 Use of Secondary Notification Indicators

At the R2#40 meeting it was agreed to introduce on the S-CCPCH carrying MTCH some signalling information to notify a UE receiving MTCH to read MCCH. In this contribution we refer to this new signalling information as Secondary Notification Indicator, or SNI in short. In the following the use, content and the mapping of this SNI is discussed.

Use of SNI in different UE states and for different scenario’s
The first question to address is which UEs should receive the Secondary Notification Indicator. The following table provides an overview of the MBMS notification for the different UE states. The table shows the physical channels received by a UE with minimum MBMS capabilities during normal operation, after detecting a paging indicator (paged) and after detecting a paging indicator (notified). The issues column lists problems such a UE may have in the reception of MBMS. For each issue an indication is given whether this applies when receiving MTCH (y) or not (n) and in which mode of operation this applies (normal, paged, notified).
	UE state
	Not receiving MTCH (n)
	Receiving MTCH (y)
	Issues

	Idle
	Normal: PICH, MICH

Paged: S-CCPCH (PCCH), MICH

Notified: S-CCPCH (MCCH), PICH
	Normal: PICH/ MICH, S-CCPCH (MTCH + SNI), 

Paged: S-CCPCH (PCCH), S-CCPCH (MTCH + SNI)

Notified: S-CCPCH (MCCH), S-CCPCH (MTCH + SNI)/ PICH
	Normal (y): PICH/ MICH: UE could read MICH in a TTI different from the paging occasion. This would not be needed if UE would apply SNI
Notified (y): Interruption in recption of MTCH when reading MCCH, also in case of false alarm. The latter could be avoided if UE applies SNI and if SNI includes MBMS service ID

	XXX_PCH
	Same as idle
	Same as idle
	Same as idle

	CELL_FACH
	Normal: S-CCPCH (DCCH/ DTCH), MICH

Notified: S-CCPCH (DCCH/ DTCH), S-CCPCH (MCCH)
	Normal: S-CCPCH (DCCH/ DTCH), S-CCPCH (MTCH + SNI)

SNotified: S-CCPCH (DCCH/ DTCH), S-CCPCH (MCCH)
	SNotified (y): MBMS service interruption to read MCCH, even in case of false alarm– could be reduced if SNI includes additional info

	CELL_DCH
	Normal: DPCH(DCCH/ DTCH) – dedicated notification
DNotified: UE chooses either DPCH(DCCH/ DTCH) or S-CCPCH (MCCH) followed by S-CCPCH (MTCH)
	Normal: DPCH(DCCH/ DTCH), S-CCPCH (MTCH + SNI)

SNotified: DPCH(DCCH/ DTCH), S-CCPCH (MCCH)
	SNotified (y): MBMS service interruption to read MCCH even if false alarm– could be reduced if SNI includes additional info


Before concluding on the use of SNI, we should also consider the different scenario’s in which notification may be used. In order to limit the signalling overhead imposed by the SNI’s, it would be desirable limit the scenario’s in which the SNI’s are used. Obvious candidate scenario’s for not using SNI’s are: notifications scenarios that are also intended for UEs not receiving PTM transmission (counting upon session start, PTM RB establishment) as well as notification scenarios for which reception of NIs poses no problems given the currently agreed UE capabilities (counting upon session start, recounting during sessions).

Considering this, the proposal is to apply SNI as follows:
· Counting upon session start: SNIs not used; scenario only concerns idle mode UEs, which are easily handled by NIs
· Recounting during session: Same as previous
· PTM RB establishment: SNIs used for connected mode UEs receiving MTCH; NI used for idle mode UEs and connected mode UEs not receiving MTCH

· PTM RB reconfiguration: SNIs used for connected mode UEs, NI used for idle mode UEs

· PTM RB release: Same as previous
Contents of SNI

The contents of the SNI could either be a one bit flag indicating that the UE should read MCCH, a bitset with similar functionality as the NI on the MICH or a concise message including the MBMS service ID and a cause. The following table compares these three alternatives.
	Aspect
	Flag
	Bitset
	Message

	Useless reading in case of PTM RB establishment/ reconfiguration
	UEs not interested in the service will read MCCH 
	UEs alarmed falsely read MCCH 
	No useless reading; only UEs interested in service read MCCH to acquire PTM RB configuration

	Useless reading in case of PTM RB release
	UEs not interested in service will read MCCH
	UEs falsely alarmed read MCCH
	No reading needed

	Size
	1 bit
	18 bits, at least
	35 bits

	Signalling load
	1.35 kbph or

0.37 bps
	24 kbph or 

6.71 bps
	47 kbph or

13.0 bps


The calculations concerning signalling load assume that the SNI is used roughly 1300 times per hour, which results  from: 610 (sessions resulting in PTM establishment/ hrs) * 2 (SNIs per session: PTM establishment & release) * 1.05 (5% increase due to PTM RB reconfiguration). Considering the advantages of the message based solution (minimum service interruption and best UE battery lifetime) and the marginal cost (minimum increase in signalling load), the proposal is to adopt the message based solution.

Mapping of SNI

The SNI can be provided in different manners on the S-CCPCH carrying MTCH. The following table indicates the most obvious solutions and indicates their characteristics.

	SNI mapping option
	Characteristics

	Seperate RB multiplexed with MTCH’s on a single FACH using logical channel multiplexing
	No additional bits needed to identify logical channel in MAC header since logical channel identities are required to distinguish MBMS services

	Separate RB mapped on separate FACH using transport channel multiplexing
	No increased signalling overhead in U- plane signalling

	In band information/ within MTCH header
	Increased signalling overhead in U- plane due to additional bit to indicate presence/ absence


Due to the fact that the typical size of the SNI message is expected to be quite different from the typical RLC PDU size used on MTCH, the 2nd option seems most attractive since that facilitates a more optimal radio configuration. Consequently, the proposal is to apply a separate FACH to carry the SNIs.

Note
TrCh configuration for FACH carrying MTCH: n x 320 or 640 b payload @ 80 ms TTI using RLC UM

2.2  Use of notification indicators

Previous discussions in R2 have shown that currently there is no common view concerning the use of notification indicators in relation to the reading of MCCH by the UE. Basically two alternative approaches seem to be considered:

· UTRAN always sets notification indicator(s) when the UE is required to read MCCH or

· There are scenario’s in which the UE is required to read MCCH periodically/ continously, scenario’s in which UTRAN does not set notification indicator(s). This scheme could be enhanced in a manner similar to the one for BCCH ie. using a value tag concept

It is not entirely clear for which scenario’s there is consensus about the use of notification indicators. The following table shows our assumption on the current status regarding the use of NIs for the different scenario’s. The table also clarifies which information the UE needs to obtain.

	Scenario
	Status on use of NIs
	Information needed

	Counting upon session start
	Agreed
	Service ID, probability factor

	Recounting during session
	Open
	Service ID, probability factor

	PTM RB establishment
	Agreed
	Service ID, PTM RB configuration

	PTM RB release
	Open
	Service ID

	PTM RB reconfiguration
	Open
	Service ID, PTM RB configuration

	Stop of session not provided in cell
	No notification
	Service ID


For the scenario’s for which the status is assumed to be open, R2 still needs to decide whether or not to apply notification indicators. Considering the proposals on the use of SNI included in the previous section, the discussion in the following focusses on the following remaining cases:

· Recounting during session: should we use NIs

· PTM RB release: should we use NIs for idle mode UEs (SNIs are proposed for connected mode UEs)

· PTM RB reconfiguration: should we use NIs for idle mode UEs (SNIs are proposed for connected mode UEs)

For these scenario’s, the advantages and drawbacks of a solution with NIs are evaluated.

Advantages of a solution with NIs: A solution using notification indicators for the scenario’s identified previously has the follwing advantages:

Notification efficiency

· Notification indicators are set for a reason, namely to trigger the UE to read MCCH to acquire information relevant for it. However, there is a false alarm probability. In case 70 services are in use and 18 NIs are configured, 4 out of the 5 NIs concern a false alarm. This means that typically a UE would read MCCH 5 times more often than really needed. One could say the ‘efficiency’ of the scheme is 20%

· In case notification indicators are not used, the UE needs to read MCCH periodically to become aware of the PTM RB release and/ or PTM RB reconfiguration. This periodic reading of MCCH may imply that the UE is required to read MCCH even when there is no change/ no change affecting the services the UE has joined.  The MCCH reading periodicity should not be too long to avoid large response delays. As a result, the scheme without NIs will imply that the UE will uselessly read MCCH much more often. It should also be noted that for the scenario’s we are discussing (see above, UEs in idle mode) the reading of MCCH does not come for free. Consequently, the scheme without NIs it is expected to have a much lower ‘efficiency’, resulting in a degraded UE battery lifetime

Slower responsiveness

· In case notification indicators are not used, it will generally take longer before the UE becomes aware of MBMS changes/ events. For the session stop, this probably means that the UE will receive MTCH longer than needed – waisting battery power. For the PTM RB reconfiguration scenario this will probably result in an interruption in the reception of the concerned service.

Drawbacks solution with NI: A solution using notification indicators for the scenario’s identified in the above has the following drawbacks:

NI’s need to be set more frequently
· Recounting during a session may require the NI to be set for 3 longest DRX cycles. However, this scenario is considered to occur so infrequent that it need not be considered further. PTM RB reconfiguration, typically requiring the NI to be set for 2 longest DRX cycles, is expected to occur rather infrequent also. PTM RB release would also typically require the NI to be set for 2 longest DRX cycles. Considering that PTM RB establishment preceeded by counting may require the NI to be set for 5 longest DRX cycles case, the increase in NI load is expected to be in the order of 30 % (roughly 2 out of 7)

· The importance of reducing the setting of the NI depends on how often the NIs need to be set in a typical scenario. With the assumptions as indicated below, the NIs will be set roughly 8.4 % of the time (see below). Our assumption is that the design goal should be that the NI are set less than 15 % of the time – otherwise the gain as compared to reading MCCH continously is not significant enough to justify the additional complexity of a two step approach. When using notification for the PTM RB reconfiguration and release, we are still well below the design target.

· Reference service mix: roughly 610 sessions per hour

· Longest DRX cycle of 1.28 sec (default in 34.108)

· 7 longest DRX cycles per session (including 3 for counting upon session start, 2 for PTM RB establishment and 2 for PTM RB release). This may be regarded as worst case, since not all sessions are expected to result in a PTM decision

· 18 NIs per frame

( NI load= 610 (sessions/ hrs) * 1.28 s (cycle length) * 7 (cycles/ session)/ [18 (NIs per frame) * 3600 (sec/ hrs)
Conclusion

Considering that the use of notification indicators for the remaining scenario’s is most power efficient and results in a consistent approach (same mechanism applied in all cases), while there are no serious drawbacks the recommendation is to apply notification indicators (NIs) for all scenario’s requiring the UE to read MCCH.

3. Proposal

The proposal is to agree on the following stage 2 MBMS aspects:

· Apply (primary and/ or secondary) Notification Indicators for all scenario’s requiring the UE to read MCCH including recounting, PTM RB release, PTM RB reconfiguration
· To apply SNIs for all connected mode UEs receiving MTCH to notify PTM RB establishment, RTM RB reconfiguration and PTM RB release
· To include both the Service ID and the cause in the SNI

· To map the SNI onto a separate MCCH that is mapped onto a separate FACH, which is multiplexed with the FACH(s) carrying MTCHs
and to update the TS accordingly.

It should be noted that the topics discussed in this paper were also raised during the e-mail review of the text proposal concerning the Uu signalling scenario’s. Samsung is willing to assist with updating the Uu signalling scenario’s to reflect the decisions agreed during R2#41.
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