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Draft CR to Draft MBMS Stage 2: MBMS reception per RRC & MAC states

This document proposes the addition of text covering the MBMS reception per RRC and MAC states, previously discussed in according to GP-030239.

4.2
GERAN Iu mode Architecture

4.2.1
Protocol structure 

Note: The protocol structure for an MBMS bearer (including affected network elements) is FFS.

4.2.2
Architectural Requirements

Note: The requirements as laid out in [3] may affect certain features of the GERAN architecture.  This section should be used to capture any areas of conflict or areas where multiple options need to be assessed.

4.2.3
MBMS Reception

4.2.3.1
MBMS Reception in RRC-Idle Mode

As specified in 3GPP TS 44.118, the mobile station is in RRC-Idle mode until a successful establishment of an RRC Connection. In RRC-Idle mode the connection of the mobile station is closed on all layers of the access stratum. The mobile station is identified by Non-Access stratum identities such as IMSI, TMSI and P-TMSI. The GERAN has no own information about the individual MSs in RRC-Idle mode, and it can only address e.g. all MS’s in a cell (broadcasting) or all MS’s monitoring a paging occasion. See 3GPP TS 44.118.

The reception of MBMS Broadcast data or MBMS Multicast data in RRC-Idle mode by an MBMS capable mobile station in a given cell is possible, provided this mobile station is attached to the PS core network, and this cell supports MBMS. The transfer of MBMS data to MBMS capable mobile stations in RRC-Idle mode in a given cell is done using a point-to-multipoint connection on the radio interface.

4.2.3.2
MBMS Reception in RRC Connected Mode: RRC-Cell_Shared state

As specified in 3GPP TS 44.118, RRC-Cell_Shared state is characterized by:

-
no dedicated basic physical subchannel (DBPSCH) is allocated to the MS.

-
the position of the mobile station is known by GERAN on cell level according to the cell where the mobile station last made a cell update.

NOTE:
In that state, if the network wants to initiate any activity, no paging request is required to be sent. The network can directly allocate radio resources to the MS.

MBMS data reception is possible in RRC-Cell_Shared state provided the mobile station is attached to the PS core network.

MBMS broadcast data reception is possible in MAC-Idle state only.

MBMS multicast data reception is possible in both MAC-Idle state and MAC-Shared state.

Point-to-multipoint or point-to-point connection over the radio interface are used as a function of the MAC state, as follows:

· Point-to-multiploint connection is used for MBMS capable mobile stations in MAC-Idle state

· Point-to-point connection is used for MBMS capable mobile station in MAC-Shared state

4.2.3.3 MBMS Reception in RRC Connected Mode: RRC-Cell_Dedicated state

As specified in 3GPP TS 44.118, RRC-Cell_Dedicated stated is characterized by:

-
the mobile station is assigned one or more dedicated basic physical subchannels (see 3GPP TS 43.051) in the uplink and downlink, which it can use anytime. Furthermore, the mobile station may be assigned one or more shared basic physical subchannels.

-
the position of the mobile station is known by GERAN on cell level.

MBMS multicast data reception is possible in RRC-Cell_Dedicated state provided the mobile station is attached to the PS core network. The transfer of MBMS multicast data to an MBMS capable mobile station in RRC-Cell_Dedicated state is done using a point-to-point connection on the radio interface.

4.2.3.4
MBMS Reception in RRC Connected Mode: RRC-GRA_PCH state

As specified in 3GPP TS 44.118, the RRC-GRA_PCH state is characterized by:

-
no physical subchannel is allocated to the MS.

-
the mobile station may use DRX for monitoring a PCCCH.

-
no uplink activity is possible.

-
the location of the mobile station is known on GERAN Registration area level.

If the network wants to initiate any activity, it shall make a paging request on the PCCCH logical channel within the GRA where the mobile station is. 

GRA update is initiated by the MS, which, upon the detection of the new GERAN registration area, sends the network the registration area update information to the new cell. Any activity causes a transition to either the RRC-Cell_Shared state or the RRC-Cell_Dedicated state, depending on the activity. See 3GPP TS 44.118.

The reception of MBMS Broadcast data in RRC-GRA_PCH state by an MBMS capable mobile station in a given cell is possible, provided this mobile station is attached to the PS core network, and this cell supports MBMS. The transfer of MBMS Broadcast data in a given cell is done using a point-to-multipoint connection on the radio interface.

The reception of MBMS Multicast data in RRC-GRA_PCH state by an MBMS capable mobile station in a given cell is not possible. Multicast notification triggers the transition to {RRC-Cell_Shared state; MAC-Idle state} for the MBMS capable mobile stations in RRC-GRA_PCH state that have previously joined to the notified multicast session. Such mobile station performs a cell update as specified in 3GPP TS 44.118.

4.2.3.5
MBMS Reception per RRC State: Summary

The table below summarizes the alternatives for MBMS reception in a given cell,  as a function of the RRC-State of an MBMS capable mobile station.

Table 4.1: MBMS Reception per RRC state

	
	RRC-Idle
	RRC-GRA_PCH
	RRC-Cell_Shared
	RRC-Cell_Dedicated

	
	
	
	MAC-Idle
	MAC-Shared
	

	Multicast
	p-t-m
	N/A
	p-t-m
	p-t-p
	p-t-p

	Broadcast
	p-t-m
	p-t-m
	p-t-m
	N/A
	N/A

	NOTE:
p-t-m: point-to-multipoint (provided it is supported in the cell)
p-t-p: point-to-point
N/A: not available
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