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1 Introduction

At the MBMS Ad-hoc several contributions about MBMS notification/paging have been presented. This paper provides a comparison between the different MBMS notification/paging schemes proposed by several companies (Ericsson [1], Nokia [2], Nortel [3], Samsung [4] and Siemens [5]).

2 Discussion

The comparison focuses on the characteristics of the corresponding notification/paging solutions. The proposed notification/paging schemes use  different approaches to alert idle, CELL/URA_PCH UEs in order to notify them about a specific MBMS service. The different implementation options can be summarized by the following statements:

· All solutions use the PICH to alert idle, CELL/URA_PCH UEs. The Nokia, Siemens and Samsung proposals use existing UE dedicated DRx cycles whilst the Ericsson and Nortel proposals use additional MBMS specific DRx cycles.

· The Nokia proposal uses PICH to identify the service.

· The Nortel and Samsung proposals use PCH to identify the service. In the Nortel case the existing PCH is used whilst in the Samsung case a new MBMS specific PCH is used.

· The Ericsson and Siemens proposals use the MCCH to identify the service.

· All proposals use MCCH to obtain additional information about the service.

The following table describes the proposals in greater detail:

	Function
	Ericsson
	Nortel
	Nokia
	Samsung
	Siemens

	DRx Type
	·  UE receives PICH in one MBMS specific paging occasion (DRx cycle) in addition to the UE dedicated paging occasion (DRx cycle).


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


	·  UE receives PICH in UE dedicated paging occasions (DRx cycle).


	· UE receives PICH in UE dedicated paging occasions.


	· UE receives PICH in UE dedicated paging occasions.



	Alerting UEs in   Idle mode, CELL_PCH and URA_PCH state
	· The 288 paging bits (R99) indicate MBMS PI.

· UE needs to read two PICH frames according to the paging occasions .
	· UE needs to read a number of PICH frames according to the number of MBMS service specific paging occasions. 

· The 288 paging bits (R99) indicate MBMS PI. 
	· 12 spare PICH bits encode service Id and other service specific information.

· UE needs to read multiple (consecutive in terms of PICH or UE paging occasions) PICH frames to get the service Id and other service information) according to the paging occasion.
	· 12 spare PICH bits represent MBMS PI (subdivision into groups possible – mapping fn specified).

· UE needs to read one PICH frame according to the paging occasion.
	· 12 spare PICH bits represent MBMS PI (subdivision into groups possible).

UE needs to read one PICH frame according to the paging occasion.

	Service Id Filtering:
	· 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 is read directly on the PICH.
	· If MBMS PI is detected, the UE reads MBMS specific PCH to receive the service Id.

· MBMS specific PCH is transmitted at specific time instances on an associated S-CCPCH.
	· If MBMS PI detected, the UE reads MCCH to receive the service Id.

· MCCH is on an associated S-CCPCH at specific time instant (SFN calculated by a formula based on the MCCH cycle).

	MBMS control parameters:
	· If the service Id matches the control parameters are read from MCCH.
	- If the service Id matches the control parameters are read from MCCH.
	· If the service Id matches the control parameters are read from MCCH.


	- If the service Id matches the control parameters are read from MCCH.
	· If the service Id matches the control parameters are read from MCCH.

	Support of UEs in CELL_FACH state:
	· Not specified (ffs).
	Not specified (ffs).
	· UE listens to PICH on UE dedicated paging occasions (DRx cycle).
	Not specified (ffs).
	· UE receives MCCH whilst receiving FACH.


Table 1. Notification/Paging Scheme Characteristics

Each of the proposals places different requirements on the UE and the network. Table 2 provides an evaluation of the different proposals. 

	Topic
	Ericsson
	Nortel
	Nokia
	Samsung
	Siemens

	UE Complexity:
	- UE has to read one PICH DRx cycle in addition to its UE dedicated cycle.

- UE may have to receive both PCH and MCCH in order to check for UE dedicated paging
	- UE has to read multiple PICH DRx cycles in addition to its UE dedicated cycle.
	· UE has to read 12 currently unused PICH bits in UE dedicated paging occasions.

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

· UE must be capable of receiving multiple consecutive PICH frames.

· UE must be able to receive PICH also in CELL_FACH state.


	- UE has to read 12 currently unused PICH bits in UE dedicated paging occasions.
	- UE has to read 12 currently unused PICH bits in UE dedicated paging occasions.

	Network Complexity:
	· No increased complexity since PICH is not changed 


	· No increased complexity since PICH is not changed 


	- 12 spare bits on PICH needs to be set/coded
	- 12 spare bits on PICH needs to be set/coded

· New MBMS specific PCH required
	· 12 spare bits on PICH needs to be set/coded

	Network Load:
	- set MBMS PI bits 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 PCH transmissions for MBMS.
	· Set MBMS PI bits in each PICH frames when MBMS signalling is transmitted.


	- Set MBMS PI bits in each PICH frames when MBMS signalling is transmitted.

- Additional PCH transmissions for MBMS.
	· Set MBMS PI bits in each PICH frames when MBMS signalling is transmitted.

	UE Load:
	· UE has to receive one additional PICH frame each DRx cycle.

· UE has to receive MCCH after MBMS  PI is detected on PICH in order to check the service ID
· Non MBMS UEs may detect false alarms within the 288 bits on PICH
	· UE has to receive one PICH frames for each service specific  DRx cycle.

· By allowing service specific paging occasions the detection of false alarms can be reduced
· UE has to receive PCCH after  MBMS  PI is detected on PICH in order to check the service ID
· UE receives MCCH if services ID matches.

· Non MBMS UEs may detect false alarms within the 288 bits on PICH
	· UE does not have to receive additional PICH frames for the detection of the MBMS PI.

· UE has to receive multiple PICH frames after the MBMS PI is detected in order to get the service ID

· UE receives MCCH if services ID matches.


	· UE does not have to receive additional PICH frames for the detection of the MBMS PI. 

· by allowing several MBMS PIs the detection of false alarms can be reduced

· UE has to receive PCCH after  MBMS  PI is detected on PICH in order to check the service ID 

· UE receives MCCH if services ID matches.


	· UE does not have to receive additional PICH frames for the detection of the MBMS PI. 

· by allowing several MBMS PIs the detection of false alarms can be reduced

· UE has to receive MCCH after  MBMS  PI is detected on PICH in order to check the service ID



Table 2. Evaluation of Notification/Paging Schemes

3. Summary

The proposed systems can basically be subdivided into three groups:

1. The Ericsson and Nortel proposals focus on using existing R99 mechanisms (PICH) at the expense of requiring UEs to monitor at least one additional DRx cycle for MBMS

2. The Siemens and Samsung proposals focus on using the UE dedicated DRx cycle for MBMS at the expense of utilizing the additional 12 spare bits on PICH for coding MBMS PIs 

3. The Nokia proposal focus also on using the UE dedicated DRx cycle for MBMS at the expense of utilizing the additional 12 spare bits on PICH for coding the service ID and other control information

A number of UE and network aspects (load and complexity) need to be balanced because a specific solution might be well suited for a specific scenario. The proposed solutions do not differ much on the network side, whereas the UE side seems to be more sensitive. Using UE dedicated DRx cycles could help to reduce load for the UE, whereas the actual load depends also on the number of MBMS services in the cell and how frequently sessions starts. In order to make a proper decision on the notification/paging scheme some guidance about the following service aspects are needed:

1. Range of typical number of services per cell

2. Range of typical number of services activated per user

3. Range of typical frequency for session start (notification) per service
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