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Introduction

In RAN2, much progress has been made with regard to MBMS. Issues like notification or UE capability were decided considering performance, efficiency and complexity.

To make MBMS more viable, we should consider much more about the user scenarios to improve user’s perception about the QoS of the service. This may include not only the mechanism to reduce the possibility of UE’s missing notification but also the mechanism to reduce the interruption of data receiving in the middle of the session.

This document tries to address one of user scenarios that may cause problem in MBMS.

Discussion

When MBMS widely penetrate into the market, there may be many different MBMS services by many different service providers and most of the users may subscribe to more than one MBMS services. As such, we can think that plural services that the user has joined to are sometimes provided simultaneously in the cell.

In that case, the best is that the UE has capacity to receive all the service. But actually it’s not the case. This means that there are some services that the UE has joined but it can’t receive. Thus the UE has to choose which service to listen and which not.

By the way, counting is used for the selection of radio bearer for the MBMS service. This radio bearer selection helps UTRAN to use radio resources efficiently. 

According to TS25.346, UTRAN uses information received for each PMM connected mode UE from CN to perform counting. Specifically, the information from CN indicates the list of MBMS service, which a PMM-Connected mode UE has joined to. By using that information, UTRAN knows how many users are there in the cell for the concerned MBMS service. 

Then the question is what happens to the counting when if there are many on-going services and UE with limited capability has joined more than one service among them.

And another question is what happens when the user may want to change the services that it listens to during the session. From user’s viewpoint this means switching between services, it’s similar to the way we watch TV.
In the following we look into the possible cases and problems.

1 Possible Cases

Case A: UE is in PMM-Connected mode. All the on-going services that the UE subscribed to are transmitted from UTRAN over PTM radio bearer. By the limitation of capability, the UE can’t receive some of the services.

Cases B: UE is in PMM-Connected mode and in CELL_DCH state. Some on-going services that the UE subscribed to are transmitted from UTRAN over PTM radio bearer and some on-going services are provided over PTP radio bearer. By the limitation of capability, the UE can’t receive some of the services over PTM radio bearer.

Case C: UE is in PMM-Connected mode and in CELL_DCH state. All the on-going services that the UE subscribed to are transmitted from UTRAN over PTP radio bearer. UTRAN decides to change some of the PTP radio bearer to PTM radio bearer. 

Case D: UE is in PMM-Connected mode and not in CELL_DCH state. All the on-going services that the UE subscribed to are transmitted from UTRAN over PTM radio bearer. UTRAN decides to change some of the PTM radio bearer to PTP radio bearer.

1 Problems

2.2.1 Inaccurate Counting

In case A and B, UTRAN doesn’t know which services over PTM radio bearer the UE may listen to. By the capability information received from UE, UTRAN may know that the UE may miss some of the MBMS services, but doesn’t know which ones. 

Current assumption is that for a PMM-Connected mode UE, UTRAN may count the UE for the service, if the MBMS context of that service includes the identity of that UE. Thus, regardless of the services that the user actually receives, UTRAN counts the UE for the all the on-going service that the user identity appears. 

This can be a problem. Following can be an example.

First, let’s assume the situation where there are 6 users in the cell. And all the 6 users are in PMM-Connected mode, and subscribed to both MBMS service A and MBMS service B. When both MBMS services are on-going, UTRAN may establish PTM radio bearer for both services if the threshold for the setup of PTM radio bearer is, for example, 3. 

And let’s assume further that because of the limitation of capability like the number of S-CCPCH for simultaneous reception, the 6 UE may have to choose either one of the services. 

If the 5 of those 6 UEs choose MBMS service A, then 1 UE may choose MBMS service B. With above assumption that the threshold is 3, the MBMS service B should be established over PTP radio bearer because the number of user who wish to receive the service is below the threshold. But under current UTRAN’s operation, miscounting seems to be unavoidable, so PTM bearer is established instead.

As the simulation result of RAN1 indicates, the burden of PTM radio bearer on radio resource is big. Thus above situation, where PTM radio bearer is established unnecessarily, is not acceptable to system.

1 Provision of less preferable service

For case C and D, the situation is little bit different from case A and B. Following can be a typical example. 

Let’s assume that a UE has joined to a service K and a service L which are on-going in the cell, and UE prefer the service L to the service K. And further assume that the UE cannot receive a MBMS service over PTM radio bearer while it is on CELL_DCH state. 

First for the case C, further assume that the UE initially receives both service K and L over PTP radio bearer. During the session, UTRAN decides to change the radio bearer for the service L to PTM radio bearer. Then UTRAN may release the PTP radio bearer for service L while not changing the PTP radio bearer for the service K. As a result, UE will receive only service K because of the limited capability.

For the case D, assume the situation that, initially UE receive service K and service L over PTM radio bearer in CELL_FACH state, and UTRAN decides to change radio bearer for service K to PTP radio bearer. Then UTRAN may establish PTP radio bearer with the UE for the service K and put the UE in CELL_DCH state where the UE can’t listen the service L over PTM radio bearer due to capability limitation. 

In above situations, the problem is that even though the UE want to receive service L more than service K, the UE is provided with the service K not the service L. This is because the UTRAN doesn’t know about the UE’s preference. Thus the UE is not provided the service it wants more.

1 Solution

As solutions to deal above problems, we can think of the following:

· UE transmit his preferred service information to UTRAN.

When UE moves to PMM-Connected mode, i.e. UTRAN has the information related to MBMS of the UE, the UE send to UTRAN its preference information for each joined service. Additionally, UE sends this information whenever he changes preference.

This helps UTRAN to count UE for each MBMS service more exactly, because with the capability information sent when UE goes into RRC Connected mode, UTRAN can decides which services the UE actually receives. Thus accurate counting is possible, leading to efficient use of radio resource. 

Also with information regarding UE’s preference for each service, UTRAN can properly assign or remove dedicated radio bearer for that UE or move the UE to proper RRC state.

· UE transmit the information of current receiving services to UTRAN

This means that UE notify to UTRAN which on-going services it actually receives. Also when UE switch to another on-going services or radio bearer configuration for one of the services changes, UE send the list of the services it actually receives to UTRAN. 

In this mechanism, UTRAN knows exactly which service the PMM-Connected mode UE receives, leading to improvement of the accuracy in counting procedure. 

If we see the list of the service above as user’s preference, this is similar to first solution.

3 Conclusion

In this documents, we discussed problematic situation with multiple service and multiple subscription. The problem is mainly caused by the fact that user may have to choose the service it listens to and the choice can be changed and the solution is to give some preference information to UTRAN. 

It is proposed to discuss the above solution and to capture following in TS25.346.

********************* Text Proposal to TS 25.346 *********************
8.2 MBMS Uu Signalling Flows
8.2.x Preferred Service Indication
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Figure xx: MBMS preferred service indication flow
This signalling flow is applicable for handling MBMS to UEs in RRC-Connected, PMM-Connected state. The MBMS PREFERRED SERVICE INDICATION message is sent over the DCCH.
The signalling flow is initiated by the UE after entering RRC-Connected, PMM-Connected state. The purpose of the signalling flow is to enable the UE to inform the SRNC about the MBMS services it prefer to receive.


The details regarding when the UE shall trigger this signalling flow and what shall be included in the message, are FFS.
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