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1 Introduction

The different proposals for the MBMS Notification process have enabled RAN2 to understand a lot of the issues that we need to consider when making a decision. In order to try to come to a correct decision, Vodafone feel that we should split the functions as much as possible.


2 Functions/Requirements

Provision of Indication to read MCCH – Currently we have 3 proposals. There are two proposals ([1] and [2]) to use the PICH, and another proposal [4] to use the MCCH directly. The requirements specific to this are:

· Minimize battery consumption 

· Not impact the Release non-MBMS UEs in the network

· Reduce use of radio resources

Scheduling of MBMS Notification message – All proposals eventually use this function on the MCCH. There are 3 requirements to be specifically considered here:

· Minimize battery consumption on reading MCCH

· Minimize use of radio resources in scheduling MBMS Notification message on MCCH.

· Ensure that all UEs have had a chance to read the message before MTCH transmission starts.

It is the view of Vodafone that the scheduling of the MBMS NOTIFICATION message can be independent of the solution to wake up UEs. 

3 Provision/reception of the the MBMS NOTIFICATION message?

3.1 UE Reception

In order to minimize the battery consumption due to the UE reading MCCH, it should be possible for the UE to know when this message will be transmitted. In [2] this can be implicitly known by synchronizing the MCCH reading to the MBMS DRX cycle. In [3], this time can be provided using information in the MBMS Paging Record. In [1] and [4] this information could be provided on BCCH System Information. 

3.2 Network Transmission 

Obviously if the UE knows the specific time (SFN) that it must read the MCCH, it is necessary for the network to schedule the MBMS NOTIFICATION message as soon as possible after this time to further reduce battery consumption. 

In order to conserve radio resources as much as possible, repetitions of the MBMS NOTIFICATION should be minimized. In order to achieve this, it should be reasonable to expect all UEs to start reading the MCCH at the same SFN. Therefore it may only be required for the message to be transmitted only once, and for all UEs to read the MCCH only once and for a brief time period before MTCH transmission starts. 

If it is required for the message to be repeated, then it is the view of Vodafone that the UE should be able to calculate the second time for reading the MCCH (possibly using a similar Paging Occasion calculation algorithm as Rel’99).

Therefore the scenario would be that:

1) The UEs somehow get information from the UTRAN about the SFN that it is necessary for them to read the MCCH. 

2) The UEs will wake up based on the solution for the “Waking Up of UEs” function, and realize that they must read the MCCH.

3) The UEs may go back to sleep and wake up again at the designated SFN to read the MCCH. They should receive the MBMS NOTIFICATION message almost immediately after this.

4 Provision of Indication to read MCCH

UE battery consumption

It seems that there are two issues here:

1) If you can provide info about the exact MBMS service being provided, the UE is less likely to read the MCCH unnecessarily.

2) If you can use the same Paging Occasions as Release 99, this will mean that battery consumption can be minimized.

The problem is that if we accept the proposed solution in [1], which gives the benefits in point 2, we cannot currently provide much information about the service of the imminent/ongoing MBMS session, due there only being 12 spare bits and the fact that protection is also needed. Thus we cannot provide the benefits relating to point 1. However, the proposal in [2] and [3], while giving the benefits relating to point 1, do not also give the benefit relating to point 2 due to the MBMS specific paging occasion.

Vodafone prefers that we try to get the benefits of point 1 and 2.

Impact on Release 99 UEs

The main problem here seems to be where collisions occur between the paging occasions for Release 99 UEs and the paging occasion for a particular MBMS service. The proposal in [1] would give no impact to Release 99 UEs, and Vodafone prefers such a mechanism for this reason.

5 How to use the benefits of both solutions

5.1 Use of MBMS specific PICH

One way of enabling service-specific information on the PICH whilst reducing battery consumption and providing no paging impact to Release 99 UEs would be to provide a second PICH for MBMS. To avoid confusion in this document, we will call this 2nd PICH the “MICH”. During each Paging occasion, a MICH frame would be sent in parallel including an MBMS service indicator bitmap. This MBMS service indicator (MI) would include n MBMS service indicator groups, coded in the same way as Release 99. The same information would be provided in each MICH frame during the DRX cycle. During the 10ms period surrounding its normal paging occasion, the UE would decode the MI in the MICH frame that corresponds to the service group it has joined, along with the Paging Indicator. 

5.2 Benefits

The benefits of using the MICH are:

· There would be no possibility of Release 99 UEs missing their paging occasions. 

· Vodafone understand that the UE battery power required to wake up for a second paging occasion would be greater than decoding 2 PICH channels in parallel during a single PICH frame duration. 

The extra power requirement for the MICH would not be so great considering that it would be possible to configure the number of MBMS paging groups such that there is large enough error protection on the MIs (i.e. by having 18 paging groups instead of 144).

5.3 Drawbacks

Drawbacks of using the MICH:

· Extra complexity on the UTRAN - Due to the fact that it would be more a duplication of functions over the Iub and at the Node B, as the channel format is identical to the PICH, Vodafone feel the extra cost could be minimal.

· Extra complexity to the UE – This would come at the benefit of lower battery consumption.

6 Comparison with other MBMS Notification proposals

The following table describes the proposal in comparison with the other Notification proposals:

	Function
	Ericsson
	Nortel
	Nokia
	Samsung/Siemens
	Vodafone

	Channel used for MBMS paging initialisation
	· PICH
	· 2nd PICH

	MBMS DRx
	· One
MBMS specific paging occasion (DRx cycle) in addition to the UE dedicated paging occasion (DRx cycle).


	· One or more
MBMS specific paging occasions (DRx cycles) in addition to the UE dedicated paging occasion (DRx cycle).


	 UE dedicated paging occasions.


	· UE dedicated paging occasions.


	UE dedicated paging occasions

	Number of PICH frames to monitor
	· UE needs to read two PICH frames according to the paging occasions.
	· UE needs to read
two or more 
PICH frames
according to the number of MBMS specific DRx cycles.
	· UE needs to read multiple consecutive PICH frames.
	· UE needs to read one PICH frame according to the UE paging occasion.
	· UE needs to monitor 2 PICH frame simultaneously

	Utilisation of PICH frame space
	· The 288 paging bits (R99) indicate MBMS PI.
	· The 288 paging bits (R99) indicate MBMS PI.
	· 12 spare PICH bits encode service Id and other service specific information.
	-
12 spare PICH bits indicate MBMS PI (subdivision into groups possible).
	The 288 Paging bits indicate MBMS PI.

	Service Id reception
	· If MBMS PI is detected, the UE reads the
MCCH
to receive the service Id.

· MCCH is on an associated S-CCPCH.
	· If MBMS PI is detected, the UE reads the normal PCH
to receive the service Id.
	-
Service Id (and other service information) is read directly on the PICH.
	· If MBMS PI is detected, the UE reads the 
MCCH
to receive the service Id.

· MCCH is on an associated S-CCPCH at specific time instant (based on the MCCH DRx cycle).
	· Paging groups in the 2ndary PICH frame correspond to MBMS service groups.

	Reliability of service ID
	· RRC signalling (coding gain + CRC protected)
	· RRC signalling (coding gain + CRC protected)
	· Physical signalling (CRC protected only)
	· RRC signalling (coding gain + CRC protected)
	· RRC signalling (coding gain + CRC protected)

	Reception of MBMS control parameters
	-
If the service Id matches 
the control parameters are read from MCCH
(e.g. MBMS RB parameters).


Table 1. Characteristic of MBMS Notification Mechanisms

Table 2 provides a comparison with the other proposals with regards to UE and Network complexity/load.

	
	Ericsson
	Nortel
	Nokia
	Samsung/Siemens
	Vodafone

	UE Complexity
	-
UE must interpret the 288 paging bits to detect MBMS PI
	-
UE must interpret the 288 paging bits to detect MBMS PI
	· UE has to read 12 spare PICH bits.

· UE must interpret these bits to identify if further frames must be read.

· UE must be capable of receiving multiple consecutive PICH frames.
	- UE has to read 12 spare PICH bits.

-
UE must interpret these bits to detect MBMS PI.
	· UE must interpret the 288 paging bits to detect MBMS PI.
· UE must decode 2 PICH frames simultaneously

	Network Complexity
	-
MBMS PIs need to be set/coded
	-
MBMS PIs need to be set/coded
	-
12 spare bits on multiple consecutive PICHs need to be set/coded
	-
12 spare bits on PICH need to be set/coded
	· MBMS PIs need to be set/coded.
· Iub frame protocol “may” need to be upgraded with new PICH frame signalling

· Node B needs to be upgraded with second PICH channel

	
	-
PCH and MCCH need to be on same SCCPCH
	-
PCH and MCCH need to be on same SCCPCH
	-
PCH and MCCH can be on a different SCCPCH
	-
PCH and MCCH can be on a different SCCPCH
	PCH and MCCH need to be on same SCCPCH – due to case that while reading MCCH, UE misses PI.

	UE Load
	· UE has to receive one 
additional
PICH frame
each MBMS DRx cycle in addition to its UE dedicated cycle.
	· UE has to receive one or multiple additional
PICH frames
(i.e. one for each MBMS DRx cycle) in addition to its UE dedicated cycle.
	-
UE has to receive multiple consecutive
PICH frames
after the MBMS PI is detected in order to get the service ID.
	
	- UE needs to decode 2 PICH channels simultaneously.

	
	· UE reads MCCH after MBMS PI is detected on PICH.
	· UE reads PCCH after MBMS PI is detected on PICH.


UE reads MCCH
if services ID on PCCH matches.
	· UE reads MCCH
if service ID on PICH matches.
	· UE reads MCCH after MBMS PI is detected on PICH.

	· UE reads MCCH at specific time during DRX cycle.

	
	· Separation of dedicated and MBMS paging on PICH impossible.

· Non MBMS UEs may detect false alarms
within the 288 bits on PICH.

· MBMS UEs may detect false alarms
within the 288 bits on PICH.
	-
Separation of dedicated and MBMS paging on PICH impossible.

· Non MBMS UEs may detect false alarms
within the 288 bits on PICH.

· MBMS UEs may detect false alarms
within the 288 bits on PICH.

· By allowing several service specific paging occasions the detection of false alarms for MBMS UEs can be reduced. On the other hand, the detection of false alarm for non MBMS UEs will be increased)
	
	
	- Separation of dedicated and MBMS paging on PICH is performed.

- No false alarms for non-MBMS UEs.
- Minimise number of false alarms for MBMS UEs due to ability to use whole PICH frame for MBMS service indication.

	Network Load
	-
Set MBMS PI in one
PICH frame
(one service specific DRx cycle).


	· Set MBMS PI in one or several PICH frames
(one or several service specific DRx cycles).

· Additional transmission on PCH for MBMS.
	· Set 12 spare bits in
multiple consecutive 
PICH frames
upon UE dedicated paging occasions.


	· Set 12 spare bits in multiple
PICH frames
upon UE dedicated paging occasions.
	· Double the radio resource load for the PICH.


Table 2. Evaluation of MBMS Notification Mechanisms

7 Proposal

· Agree that the time for transmission of the MBMS NOTIFICATION message should be known by all UEs that have joined MBMS services.

· Agree that the setting of this time should be independent of the UE’s specific Rel’99 specified Paging Occasion.

· Consider the use of the MICH (2nd PICH for MBMS) as a potential mechanism for use in the MBMS Notification process.
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