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Introduction


In this contribution we would like to present some aspects related to notification of a MBMS session in the cell. Before any detailed solutions on how the notification mechanism can be implemented in RAN there is need to define and address the basic requirements of the notification mechanism and the MBMS service.

The notification discussions so far have not yet addressed important parameters, e.g. acceptable levels of UE power consumption due to notification of MBMS sessions and the required minimum detection time of an ongoing MBMS session. 

Requirements on Page/Notification

The purpose of a MBMS Page/Notification is to trigger the mobile in idle mode, CELL_PCH/URA_PCH, CELL_FACH to start MBMS reception. This shall be done in a fast and reliable way taken into consideration the power consumption in the mobile.

It is important to discuss and define the MBMS service in terms of intensity of MBMS sessions, maximum number of MBMS sessions in parallel, the required amount of information bits, the required scheduling rate for MBMS control information, the time to service/reception and the minimum required time for sleep mode. These figures are important and needed to be discussed to tailor the detailed requirements of physical channels, procedure, the mobile capability, etc. The chosen solution will very much impact how the MBMS service will perform both from an end user perspective and resource utilisation.

Following is to be considered to page/notify mobiles

1. Whenever a ptm transmission starts for a certain MBMS service in a cell all the mobiles in the cell interested in that specific MBMS session shall be able to detect the start of MBMS session irrespectively if they are in RRC connected or in RRC Idle mode.

2. Whenever there is a ptm transmission for a certain MBMS service is ongoing in a cell, a UE capable of MBMS shall be able to detect the ongoing MBMS transmission in the cell and be capable to receive it. This applies both in RRC Idle mode and RRC Connected Mode.  Depending on UE state, UE capability and applied notification mechanism the time to detection and transition to MBMS receiving mode may vary. The trade-off between power consumption and minimum requirement for detection must be considered when designing the protocol for notification. 

3. If the normal DRX cycle defined for the paging group can be used for detection of the MBMS session, then the mobile is optimised for power consumption. 

4. In case time to detection is crucial for the MBMS other DRX schemes may be applied in the cell.

5. Different DRX scheme considering power consumption, MBMS detection capability and complexity in implementation should be studied.

6. The DRX cycle for MBMS detection may be individual per mobile and MBMS service or it may be one common DRX cycle for all MBMS services.

7. The DRX cycle information may be available via system information on BCH and FACH or it may be assigned individual to mobiles.

8. For fast detection of a ongoing MBMS session in a cell it may be required to have  continuous transmission of MBMS paging during the MBMS transmission.

9. The time requirement for detection of MBMS should be the same in CELL_FACH or CELL_PCH/CELL_URA.

10. The power consumption in the UE has to be considered such that the UE shall not consume any significant increase of power in case there is no MBMS session going on in the cell

11. Impact on non MBMS mobiles when notification is done to MBMS mobiles should be kept low

12. Impact on MBMS mobiles not subscribing to the MBMS service that is being started should be kept low.

13. The MBMS session intensity.

14. The number of MBMS session in parallel.

15. The amount of data needed for the notification needs to be defined.

Paging information 

The paging information may not necessary be sent on a PCH. Other transport channels such as BCCH, FACH or DCH may be used depending on the MBMS service requirements in RAN. Important parameters to be considered when defining the MBMS Notification are the values for MBMS Session Intensity, number of MBMS sessions in the cell, number of MBMS sessions per user, amount of bits needed for Notification and scheduling rate of notification parameters.

Following Information Elements (IEI) is to be considered for the notification procedure:

· Unique identification of the MBMS service (IP Multicast address, a more efficient encoding may be applicable). Frequent or less frequent depending on MBMS session intensity and requirement on time to service detection.

· Page response on/off to stop UEs to respond to received group page. Sent once at occasion per paging group. (Page respond on/off percentage implementation in RAN)

· MBMS Group identity. Frequent or less frequent depending on MBMS session intensity and requirement on time to service detection.

· MBMS specific DRX duty cycle  This could be considered to be possible to configured on a cell basis and on a UE specific basis. Depending on the intensity of the MBMS service, e.g. replay of video clips the DRX cycle may be set per MBMS service. The UE will use DRX cycle as a function of MBMS session intensity. Depending on number of MBMS services in parallel and for optimised detection the UE may be assigned several DRX cycles or one optimised DRX cycle is calculated to be used for detection of all possible MBMS session in the cell. 

· Physical channel related information MBMS (on which physical channel is the application data sent). 

· Physical channel related information related to Session Notification (on which physical channel the additional paging information is sent). 

· RRC connection required/not required if ptm multicast mode or ptm broadcast mode.

Paging methods for different MBMS session scenarios

	Paging method
	Individual MBMS Page **

(UE specific DRX cycle)
	MBMS Group Page ***

(MBMS DRX cycle)
	MBMS Service Specific Page ****  (MBMS  Service Specific DRX cycle)       

	MBMS Service Intensity
	Low/High**
	High/Low*
	High/Low

	Number of MBMS Services per Cell
	Few
	Few/Many
	Many

	Number  of MBMS Services per User
	Few/ Many
	Few/Many
	Many

	Time requirement to detection
	Low/High
	High/Low
	Many


Figure 1. Paging to be used related to high level requirements on number of MBMS services, number of servcies per user and MBMS Service intensity

* A low MBMS Service intensity with many MBMS services activated in the cell is one of the combinations that MBMS group page is feasible for.For high intensity MBMS services the group page is equaly feasible.For many MBMS servcies activated for one user in a cell with few number of MBMS user the MBMS group page is not feasible, instead individual MBMS Page.

** Normal Page (PICH indicator as in case of CS and PS page is used).The UE is instructured to read System Information (FACH or BCH). For the high intensity scenario the Individual MBMS Page is possible in case new PICH is defined.It might also be feasible to assign unused PICH positions in current PICH frame.

*** Whenever a MBMS service is activated in the cell, all users in the cell which have joined a MBMS service responds to the page. For MBMS paging detection all users which have joined a MBMS service will use the same MBMS DRX cycle.

**** For each MBMS Service the mobiles are paged with individual Service Specific MBMS Page.The mobiles will use separate MBMS DRX cycles for different paging occassions. 

Definitions:

UE Specific DRX cycle – Current DRX cycle for PS/CS page

MBMS paging DRX cycle – This is a special DRX cycle used for all MBMS servcies.

MBMS Service specific DRX cycle – Dedicated DRX cycle to be used per MBMS Service

We assume the following scenarios and principal solutions for notification of MBMS sessions.

1. Fast detection is needed whenever a mobile is entering a cell where MBMS transmission is ongoing. This is accomplished when the mobiles enter the cell in RRC connected mode and in RRC idle mode.

2. Low intensity MBMS session – The normal DRX cycle per paging group shall apply. The normal paging channel is used. The same paging information is distributed to all paging groups. Individual paging should apply.

3. High intensity MBMS session – MBMS Group page (common for all MBMS service or individual per MBMS service) should apply. Common MBMS DRX cycle for all users subscribed for the MBMS service. 

· For high intensity MBMS session activities with few number of MBMS services (1-2) in the cell  Ericssons preferred method is the MBMS group page. Each mobile will use its own sleep cycle for CS/PS page and in addition it will use the common DRX cycle for paging occasion of MBMS. The DRX cycles are read from BCCH in RRC Idle or URA_PCH/CELL_FACH.A solution based on existing PICH.

· For high intensity MBMS session activities with many MBMS services (8 – 16) in the cell Ericssons preferred method is the individual MBMS group page. Each MBMS service is assigned its own dedicated paging cycle. Each mobile will use its own sleep cycle for CS/PS page and in addition it will use one or two paging occasions for MBMS. The DRX cycles are read from BCCH in RRC Idle or URA_PCH/CELL_FACH. A new PICH is foreseen to be the optimised solution regarding the minimum impact on non-MBMS mobiles in the cell.

· For low intensity MBMS session with a few number of MBMS services (1-2) in the cell Ericsson preferred method is the current paging method. The mobile will use the normal paging occasion for detection of MBMS service.

· For low intensity MBMS session with many MBMS services (8-16) in the cell Ericsson preferred method is the use of a dedicated paging occasion for MBMS.  

A common MBMS group page is disadvantageous compared to the individual MBMS page in a low intensity MBMS activity scenario, i.e the UE needs to decode two different PICH occasions. 

Conclusion

This paper gives guidance to the paging/Notification solution in terms of requirements on the solution. It is important that these are found before deciding on the detailed solution to avoid sub-optimal solutions.

Ericsson assume following to be typical for most MBMS scenarios in RAN;

Maximum expected session rate per service in the cell  - 4 activations per hour

Maximum expected number of active MBMS services per mobile  - depending the UE capability and power consumption considerations this figure should be quite limited, i.e. maximum 2

Maximum number of MBMS services per cell – maximum of 16

Ericsson preferred solution is MBMS group Page (Specific MBMS DRX cycle), given above the scenario assumptions. 



































































