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1. Introduction
During RAN2#39, the solution for “MBMS common paging” was agreed based on using either the 12 remaining PICH bits, or a separate MBMS PICH. MBMS common paging can be used to inform UEs about changes in the MBMS configuration in a cell.  

In this document we investigate the usability of this “MBMS Common Paging” w.r.t. different UE states, and investigate if additional procedures are needed to inform the UE about changes in MBMS configuration. The focus will be on paging related to MBMS session start and counting.
Section 2 contains the assumptions on which this contribution is based. 

Section 3 investigates the handling of UEs in the different RRC/PMM states.

Section 4 contains the detailed proposal on how to update TS25.346, including a paging overview matrix and a description of a new procedure.
2. Assumptions

The following assumptions are used in this contribution:
1) MBMS Common Paging is used to inform UEs in a cell about a changing MBMS configuration in that cell. When UEs capable of receiving the MBMS Common Paging receive the MBMS Common Paging, they will read “relevant information” on the MCCH. This “relevant information” will consist of periodically repeated information contained in the MBMS SERVICE AVAILABILITY message and the MBMS RADIO BEARER INFORMATION message.
2) It should be discussed whether it is expected that the 4 logical channels that the UE needs to receive in CELL_FACH state (DCCH, DTCH, MCCH, MTCH) will always be distributed over up to 2 sCCPCH’s, or can typically be distributed over more sCCPCH’s. 
· As long as all relevant logical channels relevant for CELL_FACH state are mapped to at most 2 sCCPCH’s, by reading the MCCH the UE in CELL_FACH state will be able to detect MBMS configuration changes without receiving any specific paging.

· If it is assumed to be quite likely that the logical channel relevant for CELL_FACH state are mapped to more then 2 sCCPCH’s (e.g. one sCCPCH carrying DTCH/DCCH, one sCCPCH carrying MCCH, and 1 sCCPCH carrying MTCH),  then we assume that a solution based on dedicated paging will be needed.
See also so ref[1] on this issue. In this contribution we assume that dedicated paging for UE’s in CELL_FACH state is required.

3. Discussion

3.1. RRC-Idle state
UEs in RRC-Idle state should have no problem to read the MBMS Common Paging and act upon it. Thus MBMS Common Paging for counting or session start should be acted upon by the UE.

3.2. CELL_PCH, PMM_CONNECTED

The UE in CELL_PCH PMM_CONNECTED state should have no problems with receiving the MBMS Common Paging.

The UE will not respond to a counting indication received over MCCH, since the SRNC can already count the UE based on the MBMS UE LINKING received over Iu, and the DRNC can already count the UE based on the ATTACH received over Iur.
If the session is going to be provided based on a ptm transmission, the UE is informed about an MBMS configuration change by MBMS Common Paging. If the session is going to be provided based on a ptp transmission, the UE receives dedicated paging followed by a RADIO BEARER SETUP message.


3.3. URA_PCH, PMM_CONNECTED

The handling of UEs in this state is in principle similar to the UEs in CELL_PCH, PMM_CONNECTED state (see section 3.2).

In order to enable counting of these UE’s, the SRNC will have to move the UE to CELL_PCH state and perform an attach over Iur. It is considered an implementation option when the SRNC brings the UE to CELL_PCH state: e.g. when the UE LINKING REQUEST is received. However, the SRNC should bring the UE to CELL_PCH state at the latest when the SESSION START is received. 
Note:
An alternative solution would be to have UE in URA_PCH state respond to a counting indicated on MCCH by sending a cell update message. The cell update message would indicate, with a new cause value, that this cell update was caused by MBMS common paging. Since the proposed solution has no impact on the specifications and gives a bit more control to the UTRAN on when to bring the UE to CELL_PCH state, this solution is proposed.


3.4. CELL_FACH, PMM_CONNECTED
As indicated in assumption 2 in section 2, it is assumed that this UE might not be able to receive MBMS Common Paging or MCCH in parallel to the reception of DTCH, DCCH and MTCH. Thus we cannot rely on MBMS Common Paging in order to indicate to the UE that it has to read the MCCH.
The UE will not have to respond to a counting indication received over MCCH, since the SRNC can already count the UE based on the MBMS UE LINKING received over Iu, and the DRNC can already count the UE based on the ATTACH received over Iur.

In case of paging for session start on ptm, it is proposed to (re-)use the PAGING TYPE 2 message. It is proposed that this PAGING TYPE 2MBMS message, apart from a cause value “session start” also includes the MBMS service id of the concerned service. 
If the UE is capable of receiving the MCCH and corresponding MTCH in parallel to its existing activity, it will start MBMS service reception. If the UE is not capable of receiving the MCCH and the corresponding MTCH in parallel to the existing activity, the UE shall notify the user. This enables the user to decide if it wants to receive this new service or not, without any interruption in DTCH/DCCH/MCCH reception.

3.5. CELL_DCH, PMM_CONNECTED
With the indicated assumptions regarding the handling of the UE in CELL_FACH PMM_CONNECTED, the handling of the UE in CELL_DCH PMM_CONNECTED can be identical to the handling of the UE in CELL_FACH PMM_CONNECTED state.

3.5.1.  DRNC-SRNC synchronisation

One issue related to informing the UE about an MBMS configuration change in a cell with a dedicated paging message, is the fact that the MBMS configuration change on MCCH and the dedicated paging message might originate from different RNC’s: the MCCH transmission is handled by the CRNC, whereas the dedicated paging is handled by the SRNC.
Care should be taken that when the PAGING TYPE2MBMS is received by the UE, the new MBMS configuration is also indicated on the MCCH. This can be achieved by having the SRNC only sent the PAGING TYPE2MBMS after it has received:
1) A SESSION START message over Iu;
2) An MBMS UE LINKING REQ message over Iu;
3) An indication over Iur that the service will be provided by ptm;
This should guarantee that the MBMS configuration has taken the session start into account when the UE receives the PAGING TYPE2MBMS message, and the UE will obtain valid information when reading the MBMS SERVICE AVAILABILITY message and the MBMS RADIO BEARER INFORMATION message.

3.6. CELL_PCH/URA_PCH, PMM_IDLE
Based on the conclusions from RAN2#37, these UEs will be required to go to the PMM_CONNECTED state when receiving a PAGING TYPE 1 message followed by an RRC MBMS PMM-CONNECTED STATE REQUIRED INDICATION message.
On receipt of the message, these UEs should typically transit to CELL_PCH/CELL_FACH PMM_CONNECTED states. From then on, the handling is the same as already indicated for these states in previous paragraphs.

Note that it is quite unlikely that UE’s will be in these states.


3.7. CELL_FACH/CELL_DCH, PMM_IDLE
Again based on the conclusions from RAN2#37, these UEs will be required to go to the PMM_CONNECTED state when receiving an RRC MBMS PMM-CONNECTED STATE REQUIRED INDICATION message.

On receipt of the message, these UEs should typically transit to CELL_FACH/CELL_DCH PMM_CONNECTED states. From then on, the handling is the same as already indicated for these states in previous paragraphs.

Note that it is quite unlikely that UE’s will be in CELL_FACH PMM_IDLE.

4. Proposal
It is proposed to include a new section in TS25.346 regarding MBMS related paging with the contents as proposed on the following pages.
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8.2.6 MBMS PAGING
8.2.6.1. MBMS Common Paging
See Tdoc R2-04xxxx [2]
8.2.6.2 MBMS Dedicated Paging
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Figure 26: MBMS Dedicated paging signalling flow
This signaling flow is applicable for handling MBMS to UEs in CELL-FACH or CELL-DCH, PMM-CONNECTED states. The PAGING TYPE 2MBMS message is identical to the normal PAGING TYPE 2 message, extended with at least an MBMS service id and a suitable paging cause, and is sent over DCCH.

The signaling flow is initiated by the SRNC after having received an MBMS SESSION START REQUEST and MBMS UE LINKING REQUEST messages over the Iu interface, and after having received an indication from the DRNC that the MBMS service will be provided based on a p-t-m transmission.
When the UE receives the PAGING TYPE 2MBMS message, and the UE is capable of receiving the MBMS service in parallel to the ongoing procedures and services, MTCH reception may start. If the UE is not capable of receiving the MBMS service in parallel to the ongoing procedures and services, the UE shall notify the user about the new session start.
8.2.6.3 Use of MBMS Common and MBMS Dedicated Paging

Depending on the state the UE is in, the UTRAN will use MBMS Common or MBMS Dedicated paging. 
Table 1 provides an overview on which paging can be used towards a UE depending on the RRC state and the PMM state, in order to guarantee that all UEs that have joined an MBMS service will become aware of a session start, and in order to guarantee that the UTRAN counting will take into account all UEs that have joined an MBMS service.
	                  Procedure

UE state
	Counting

at 

Session Start
	State after counting 
	PTM decision is taken
	PTP decision is taken

	1. RRC IDLE


	· MBMS Common Paging to make UE read MCCH
	· UE moves to RRC connected (assumed to be in CELL_PCH)
	· MBMS Common Paging to make UE read MCCH again and find MTCH configuration
	· Conventional Paging Type 1 

· RB Bearer establishment

	
	· 
	· UE that does not repond, remains in RRC IDLE
	· MBMS Common Paging to make UE read MCCH and find MTCH configuration
	· Upon PTP decision all UEs should have entered connected mode – so this should not occur

	2. RRC URA_PCH,
    PMM-CONNECTED
	· Conventional Paging Type 1 to move UE to CELL_PCH state

· DRNC is informed about UE link with Iur ATTACH
	· UE is assumed to be moved to CELL_PCH
	· MBMS Common Paging to make UE read MCCH and find MTCH conf.
	· Conventional Paging Type 1 

· RB Bearer establishment

	3. RRC CELL_PCH,
    PMM-CONNECTED
	· No Paging

· DRNC is informed about UE link with Iur ATTACH
	· UE remains in CELL_PCH
	· MBMS Common Paging to make UE read MCCH and find MTCH conf.


	· Conventional Paging Type 1 

· RB Bearer establishment

	4. RRC CELL_FACH or
    RRC CELL_DCH,
    PMM-CONNECTED
	· No Paging

· DRNC is informed about UE link with Iur ATTACH
	· UE remains in CELL_FACH/ CELL_DCH state
	· MBMS Dedicated Paging type 2 to make UE aware of session start on ptm
	· RB Bearer establishment

	5. RRC URA_PCH or 
    RRC CELL_PCH,
    PMM-IDLE
	· Conventional Paging Type 1 to deliver RRC msg “PMM CONN REQUIRED”

· UE transits to PMM_ CONNECTED state

· DRNC is informed about UE link with Iur ATTACH
	· UE performs cell update and is assumed to be moved to CELL_PCH, MM-CONNECTED state
	· MBMS Common Paging to make UE read MCCH and find MTCH conf.
	· Conventional Paging Type 1 

· RB Bearer establishment


	6. RRC CELL_FACH or
    RRC CELL_DCH,
    PMM-IDLE
	· UE receives RRC msg “PMM CONN REQUIRED”

· UE transits to PMM_ CONNECTED state;

· DRNC is informed about UE link with Iur ATTACH
	· UE assumed to be moved to CELL_FACH/DCH, MM-CONNECTED state
	· MBMS Dedicated Paging type 2 to make UE aware of session start on ptm
	· RB Bearer establishment


Table 1: Overview on paging for MBMS
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