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1. Introduction

Discussions are still ongoing in several groups regarding which RNC’s the PS CN needs to contact when for an MBMS multicast service a new session starts. In this contribution we would like to take a “bottom-up” approach: see what information is required on the Uu and thus which RNC’s at minimum need to be informed about a new session by the PS CN. 
The contribution is split in three sections:

* Section 2: 
discusses what we assume to be some of the main “architecture assumptions”  in RAN.

* Section 3: 
attempts to indicate why these current working assumptions are insufficient for handling UEs which are in RRC-Connected PMM-Idle state.
* Section 4:
describes two solutions for handling the UEs in RRC-Connected PMM-Idle state, and requests RAN2 to make a choice amongst these two solutions.
2. Assumed current understanding in RAN
In this section, we would like to describe what we assume to be the current understanding in RAN groups regarding which RNC’s need to receive the SESSION START message. It is attempted to capture this understanding in 4 guidelines. First we will look at what is the main MBMS service related configuration information to be transmitted over Uu.

2.1.  Information over Uu
We assume that whenever a session has started/is about to start, the following information needs to be transmitted by the UTRAN over the Uu (somehow
):
1) Support for Service-X (e.g. absence/presence of the TMGI)
· Indicates that this cell is part of the broadcast/multicast area for service-X;
· Indicates that Service-X is currently providing, or is close to starting, a session;
2) PTM configuration
· In case the service is currently already provided by a PTM configuration, the PTM configuration needs to be transmitted;
3) PMM-CONNECTED state required
· This indicator indicates if the UE is required to go to PMM-CONNECTED state (+RRC connection).
· Sometimes this indicator is still called “RRC connection required”, but we assume that it is generally understood/agreed that we don’t want just any RRC connection (e.g. not an RRC connection without signalling connection, or an RRC connection with a CS signalling connection only) since the main purpose of this indicator is to enable counting based on MBMS UE LINKING REQUEST messages from the PS CN.
Notes:

1. If Indication 1) indicates support for the service, and indication 2 indicates no PTM configuration, indication 3) should typically always indicate that PMM-CONNECTED state is required. The detailed interaction with the counting mechanism is FFS.
2. In several other contributions, separate indications for service support, usage of ptm, and usage of ptp were suggested. However, in our understanding, when a service is not provided ptm, a UE does not care whether the service is already provided to other UEs by ptp or not.

3. We assume that cells not part of BC/MC-area of Service-X do not transmit any of the indicated information.

4. As far as we know, it is currently still unclear which NAS message the UE will sent when going to PMM-CONNECTED due to receiving the third indicator (open issue for SA2/CN1). We assume that this existing/new message does not include any MBMS service id’s. As a result, the CN will sent linking information to RAN for all MBMS services the UE has joined and for which a session has/is about to start.
2.2.  RRC-Idle mode UE’s

RRC-Idle mode UEs moving within an RA do not inform the network about a change in location. Therefore the CN needs to ensure that whenever there is an idle mode UE registered in a certain RA who has joined a certain service, all cells in that RA transmit the correct setting of the 3 indicators listed above. It is our current understanding that in order to do so, an RNC at least needs to have received a SESSION START. Therefore the following guideline is proposed:
Guideline 1: 
The PS CN shall send a SESSION START message for MBMS Service-X to all RNCs handling an RNS which contains at least one cell which:

· Is part of the MC-area of MBMS Service-X, and
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                      Figure 1: Idle mode UE

Figure 1 shows the simple case of only having 1 Idle mode UE in an RA (RA2). In this case, guideline 1 will trigger the SESSION START message to be sent to RNC2.

Guideline 1 will also handle the mobility case of an Idle mode UE moving into an RA where up to that point, no interested UE was present. This is shown in figure 2. 
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       Figure 2: Idle mode UE, mobility case.

As far as we know, the NAS message part of step 2 has not been standardised yet. In this case, the NAS message could be a RAU but this should be further investigated by SA2/CN1.

2.3. RRC-Connected, PMM-CONNECTED UE’s

The situation is different for PMM-CONNECTED UE’s. For these UE’s there exists a PS signalling connection, and the PS CN can sent an MBMS UE LINKING REQUEST to the SRNC. 

The SRNC will inform the DRNC of the UE’s interest in the MBMS service. Currently, RAN3 assumes that if the DRNC is not aware of the service yet, the DRNC will sent an MBMS REGISTRATION REQUEST to the PS CN, thus making the PS CN aware that the RNC is required to receive the SESSION START. This MBMS REGISTRATION REQUEST message is triggered by appropriate signalling over Iur (ATTACH), which is again triggered by the receipt of the MBMS UE LINKING REQUEST message from the PS CN. 
Note that it is important that the SRNC will always receive this MBMS UE LINKING REQUEST, since otherwise a situation may arise in which the DRNC is not aware of the session start.
This results in the following proposed guidelines:
Guideline 2:
The PS CN shall send an MBMS UE LINKING REQUEST message for MBMS Service-X to the SRNC for every UE which is in PMM-CONNECTED state and has joined MBMS Service-X.
Guideline 3:
The PS CN shall send a SESSION START message for MBMS Service-X to any RNC that indicates its interest in MBMS Service-X by means of an MBMS REGISTRATION REQUEST message.

Should the PS CN now sent a SESSION START to all RNC’s handling cells in a same RA as the RNC from which the MBMS REGISTRATION REQUEST message was received ? In principle we think this is not required, since when the UE enters a next RNC, again the ATTACH over Iur can trigger the MBMS REGISTRATION REQ to the PS CN. 

Also the SRNC itself needs to receive the SESSION START message (and possibly establish a user plane) e.g. for the case it decides to handle the MBMS service by a ptp transmission. Thus:
Guideline 4:
The PS CN shall send a SESSION START message for MBMS Service-X to any RNC that is acting as an SRNC for a UE which has joined MBMS Service-X and which is in PMM-CONNECTED state.
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An example scenario for a PMM-CONNECTED UE is shown in figure 3.

       Figure 3: UE in RRC-Connected, PMM-CONNECTED state
2.4. Summary
In summary, the following is assumed to reflect the current RAN working assumptions:

1. Uu:
On the Uu, we have a “PMM-CONNECTED state required” indicator. If not already in this state, the UE shall transit to PMM-CONNECTED state and sent an appropriate NAS message.
2. Guidelines:
The following guidelines represent the current understanding regarding to which minimum set of RNC’s the CN needs to transmit a SESSION START message and a UE LINKING REQUEST message:

Guideline 1: 
The PS CN shall send a SESSION START message for MBMS Service-X to all RNCs handling an RNS which contains at least one cell which:

· Is part of the MC-area of MBMS Service-X, and
· Is part of an RA in which at least one UE is present in PMM-IDLE state that has joined MBMS Service-X.

Guideline 2:
The PS CN shall send an MBMS UE LINKING REQUEST message for MBMS Service-X to the SRNC for every UE which is in PMM-CONNECTED state and has joined MBMS Service-X.
Guideline 3:
The PS CN shall send a SESSION START message for MBMS Service-X to any RNC that indicates its interest in MBMS Service-X by means of an MBMS REGISTRATION REQUEST message.

Guideline 4:
The PS CN shall send a SESSION START message for MBMS Service-X to any RNC that is acting as an SRNC for a UE which has joined MBMS Service-X and which is in PMM-CONNECTED state.
3. RRC-Connected PMM Idle state: Problem description
The situation is again different for UEs which are RRC connected, but in PMM-IDLE state (e.g. UE’s performing a voice call).
For these UE’s, 
· The SRNC might be outside the MC-area. Thus these SRNC’s will not be informed about the Session Start due to guideline 1 above.
· The UE is not PMM-CONNECTED and will also not transit to PMM-CONNECTED state if the session start is not signalled on Uu in the DRNC. This will occure if the DRNC is not informed about the session start due to guidelines 1,3 and 4. As a result, the SRNC will not receive an MBMS UE LINKING REQUEST message and the DRNC will not perform a registration.
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Figure 4 shows an example situation in which this problem occurs:

Figure 4: UE in RRC-Connected, PMM-IDLE state: no service
Both RNC4 and RNC5 are not informed about the Session Start due to any of the previous guidelines. As a result, the right most UE would not be aware of the session start.
Note that the concerning UEs will not at all be aware of the started session. This will be a main drawback for the user that has an advanced UE which is capable of parallel reception, as well as for the user with the simpler UE which would prefer to end his CS activity and receive the MBMS service when the session starts. 

These limitations are not in line with the requirements stated in TS22.246 v6.2.0, section 5.2.2:

Dependent on terminal capabilities, it shall be possible for the user to participate in other services, while simultaneously participating in MBMS services. For example the user can originate or receive a call or send and receive messages whilst receiving MBMS video content.
4. RRC-Connected PMM Idle state: Possible solutions

In general, we see two solution directions for handling this situation:

A) Initiative from PS CN
In these solutions, the PS CN will take the initiate and e.g. page all UEs that have joined MBMS Service-X , in order to know where their SRNC is, and to subsequently deliver an MBMS UE LINKING REQUEST message and SESSION START message to this SRNC.

B) Initiative from UE
In this solution direction, the UE when in RRC-Connected PMM-idle state will take the necessary action to enable reception of the MBMS service availability information and possibly the MBMS service itself.

Solution direction A is not considered preferable due to the significant signalling load solution that such a solution is expected to cause. In these solutions, the PS CN will have to find out for any PMM-IDLE UE that has joined the service if it already has an RRC conection. Therefore both solutions proposed below are based on solution direction B).
4.1. Solution 1: UE receives information on MCCH

4.1.1. Description

A UE in RRC-Connected PMM Idle state could, depending on its capabilities, still respond to information on MCCH. E.g. a UE in a voice call, capable of receiving the S-CCPCH/MCCH in parallel to a DPCH, could move to PMM-CONNECTED state when it detects a session start indicated on the MCCH. 
When this UE goes to PMM-CONNECTED and indicates its interest in the MBMS service, the PS CN can deliver an MBMS LINKING REQUEST message to the SRNC. When the service would be provided by ptm, depending on the UE capabilties the UE would be able to receive the service.

One benefit of this solution is that UEs which are not capable of common channel activity in parallel to other ongoing activity (like a voice call) will also not be counted, since they don’t transit to PMM-CONNECTED state.

One precondition for this solution to work is that a cell which supports the service, indicates this support regardless whether the network is aware of any Idle/Connected UE in the neighbourhood (e.g. same RA). Therefore the following guideline 5:

Guideline 5: 
The PS CN shall send a SESSION START message for Service-X to all RNCs handling an RNS which contains at least one cell which is part of the MC-area of service-X.
Figure 5 shows the scenario in which the UE detecting the session started information over Uu (which was realised by the SESSION START in step 1), transmits a NAS message which triggers the subsequent SESSION START and MBMS UE LINKING REQUEST messages.

Note that in this case the NAS message triggering the MBMS UE LINKING REQUEST could potentially still be a RAU message (indicating the RA where the UE went to RRC-connected mode), however the message would have to be triggered without a change in RA.
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          Figure 5: UE in RRC-Connected, PMM-IDLE state: Solution 1
4.1.2. Solution 1: Summary
In summary, based on the above considerations, the following would be the result if solution 1 is accepted:
1. Uu:
On the Uu, we have a “PMM-CONNECTED state required” indicator. If not already in this state, the UE shall transit to PMM-CONNECTED state and sent an appropriate NAS message.

2. Guidelines:
If guideline 5 is agreed, guidelines 1 and 3 are no longer needed since these guidelines address a subset of the RNC’s of guideline 5. The resulting set of guidelines will consist of guidelines 2,4 and 5:
Guideline 2:
The PS CN shall send an MBMS UE LINKING REQUEST message for MBMS Service-X to the SRNC for every UE which is in PMM-CONNECTED state and has joined MBMS Service-X.
Guideline 4:
The PS CN shall send a SESSION START message for MBMS Service-X to any RNC that is acting as an SRNC for a UE which has joined MBMS Service-X and which is in PMM-CONNECTED state.
Guideline 5: 
The PS CN shall send a SESSION START message for Service-X to all RNCs handling an RNS which contains at least one cell which is part of the MC-area of service-X.
4.2. Solution 2: UE transits to PMM-Connected state

4.2.1. Description

In this solution, the UE transits to PMM-CONNECTED state whenever it has joined an MBMS service and an  RRC connection is established. Thus e.g. when the UE starts a voice call, the UE will also establish a PS signalling connection.

By going to PMM-CONNECTED state, the PS CN will be able to transmit the MBMS UE LINKING REQUEST message to the SRNC.

The solution is reflected in figure 6:
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Figure 6: UE in RRC-Connected, PMM-IDLE state: Solution 2
4.2.12. Solution 2: Summary

In summary, based on the above considerations, the following would be the result if solution 2 is accepted:

1. Uu:
On the Uu, we have a “PMM-CONNECTED state required” indicator. If not already in this state, the UE shall transit to PMM-CONNECTED state and sent an appropriate NAS message.


Whenever the UE has joined an MBMS service and establishes an RRC connection for the CS domain, the UE also initiates a transition to PMM-CONNECTED state.

2. Guidelines:
The guidelines as mentioned in section 2.4 are applicable.

4.3. Solution Comparison

When comparing the two solutions, we noted the following aspects:

· A drawback of solution 1 is that less advanced UEs not capable of receiving the MCCH in parallel to a DPCH will not be aware of the session start. Such a user will not be informed about the service availability and thus not have the option to release the voice call and receive the MBMS service. This limitation is overcome in solution 2.

· Solution 1 is architecturally considered simpler, but requires all RNC’s handling cells which are part of the MC-area to receive the SESSION START. Note however that in this respect, it will align the handling of Broadcast Services and Multicast Services.

· Solution 2 may lead to unnecessary MBMS service context creation (in case the user has a low-capability UE and decides to continue the voice call) if the SRNC does not take the UE capability into account. 
· Solution 2 might potentially lead to long “unnecessary” PMM-CONNECTED situations.This since it is not the UTRAN that decides that the PMM-CONNECTED state is required (for counting reasons) but the UE whenever it has joined an MBMS service. However, an “empty” PS signalling connection should not require a large amount of resources.

· Solution 2 requires RRC support for providing the Service Availability information to the UE over DCCH that would otherwise only be sent over the MCCH. Note however that when it is considered crucial that a user is always informed about the MBMS services available in a cell, such RRC support may also be required for handling UE’s in PMM-CONNECTED CELL_DCH state.
5. Proposal

It is proposed to:

1)  Discuss if:

a) the Uu information + guidelines mentioned in chapter 2.4. can be agreed as the common understanding today;
b) discuss if solution 1 or solution 2 is acceptable as way forward to handle UEs in RRC-Connected PMM-Idle state.
2)  Reflect the agreeable Uu information + guidelines in the RAN2 TS25.346;

3)  Communicate any conclusion to RAN3 & SA2;

















































































� This contribution does not express any opinion regarding on which channel (BCCH/MCCH/…) this information needs to be provided.
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