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Introduction

In previous meeting, we presented a document [1] with regard to the situation where a UE receives more than one service simultaneously. In that document we described problems that might happen when UE receives more than one service simultaneously. At that time, many companies regarded the issue as NAS issue. 

But we think that the problematic situation has more relevance to RAN aspect and it’s better to solve the problem in RAN2.

In this document we try to re-investigate the situation where multiple MBMS services are simultaneously ongoing and a UE has joined more than one of them.
Throughout this document, UE is assumed to be a basic MBMS UE. That is, it is able to receive two S-CCPCHs, one for dedicated FACH reception and one for an MBMS service reception, in every state except CELL_DCH state, and not able to receive any S-CCPCH in CELL_DCH state. Even though UE capability defined in 25.346 supports more S-CCPCH reception, but it may be safe to assume that the remaining S-CCPCH reception capability is used for selective combining for the MBMS service. Though for simplicity reason only two MBMS services are assumed to be ongoing in this document, situation can be worse if there are more MBMS services.

Inaccurate Counting

In this section, we assume that there are two MBMS services in the cell. And both MBMS services are provided over PTM radio bearer but use different S-CCPCHs.

1.1 UE in CELL_DCH state

For the case when the UE is in CELL_DCH, because of its limited capability, it can’t receive any of the MBMS services. Because the reception of MBMS in CELL_DCH state is not mandatory and it is rather UE capability issue, it doesn’t matter so much in UE’s perspective whether it can receive the service or not. 

On the other hand, in UTRAN’s stand of point, anyway it should count the UE for both services because UTRAN doesn’t know whether the UE actually receives the services or not. This leads to inaccurate counting and sometimes results in making wrong decision about the type of radio bearer. 

1.2 PMM-Connected mode UE in other states than CELL_DCH state

For the case when the UE is in other state than CELL_DCH, because of limited capability, the UE has to choose one of the two ongoing services. 

By the way, this service selection procedure can’t happen arbitrary in UE RRC layer. Rather it should be based on user’s interaction. Only after receiving user’s decision, RRC should start (re)establishment or release of radio bearer for the MBMS services. Anyway this switching or selection can be regarded as UE’s internal behavior.

That is true for the UE in idle mode but not for the UE in connected mode. It’s because UTRAN counts the connected mode UE for the concerned MBMS services. 
Because the information of exactly which service the UE receives is not available, UTRAN has no choice but to count the UE for both services. Thus also in this case, we can see inaccurate counting and possibly wrong radio bearer type selection.
RB Type Change By UTRAN

In this section, we see what can happen when RB type switching happens. 

1.3 PTM RB Change To PTP RB

In this scenario, at first there were two MBMS services over PTM RB. And then, one of the services switches to PTP mode. 

General assumption in RAN2 is that UTRAN sends RB (re)configuration messages to a connected mode UE if PTP RB is to be established for a MBMS service. This means that regardless of which service the user want to receive, UTRAN sets up PTP RB with the UE and put the UE in CELL_DCH state. 

Thus, even when the user wants more the service over PTM than the service over PTP, the UE is put in CELL_DCH state and can’t receive the service over PTM. The UE is provided less preferable service.

1.4 PTP RB Change To PTM RB 

This scenario is the opposite of above. Firstly there were two MBMS services over PTP RB. And then, one of the services switches to PTM mode.  

General assumption is that UTRAN send RB (re)configuration messages to the UE to release PTP RB of the one service that is going to switch PTM mode. But the UE will still be put in CELL_DCH because of the other PTP mode MBMS service. This means that regardless of user preference over the services, the UE is able to receive only the service of PTP RB. 

Thus, also in this case, same problem of previous section 2.2.1 occurs.

Change Of User Choice

In this section, let’s assume that MBMS service 1 is a soccer game between Arsenal and Manchester at 19:00. MBMS service 2 is also a soccer game at 19:00 but it’s between Liverpool and Chelsea.  An interested soccer fan joined to both services. 

When the both services begin, the user may want to see both services. But as we assumed in the beginning of section 1, the user may not see both services simultaneously due to the capability limitation. Then, the normally expected user behaviour is that firstly the user views the first service for several seconds, then switches and watches the second service for another several seconds, and some times later switches back to and watches the first service for some time and so on. This user behavior is quite understandable when we try to find similarity in watching TV. 

Then, there are three possible scenarios: 

· Both services are provided over PTM but different S-CCPCHs. 

· Both services are provided over PTP. 

· MBMS service 1 is over PTM and MBMS service 2 is over PTP.

1.5 Both Services Over PTM Of Different S-CCPCHs

As we mentioned in section 2, in this case the user can receive at least either one of the services as he wishes. UE can internally switch between the services. 

Thus whenever the user wants to see the other channel, the UE has no problem in switching to the service that it wants to receives.

1.6 Both Services Over PTP

Let’s assume that MBMS service 1 starts first and the UE receives the MBMS service 1 over PTP RB. Shortly after that, MBMS service 2 starts and UTRAN decides to use PTP RB for this service. 

Based on the UE’s capability or user choice, the user has three options in this case: 

· Option 1: Receive MBMS service 1. 

· Option 2: Receive MBMS service 2. 

· Option 3: Receive MBMS service 1 and 2 both.

According to these options, the UTRAN does one of the following: 

· Action 1: Do nothing. 

· Action 2: Release RB for MBMS service 1 and set up RB for MBMS service 2. 

· Action 3: Perform RB reconfiguration to set up PTP RB for MBMS service 2 in addition to PTP RB for MBMS service 1.

The problem here is that, because the UE cannot exactly notify UTRAN of which option it wants, the UTRAN can’t decide which operation it should perform. For example, that the user does not de-register MBMS service 1 after being notified of MBMS service 2 means either that the user wants option 1 or that the user wants option 3. 

Switching between above options is also impossible. For example, when the user wants to change his option from option 2 to option 3 while both services are ongoing over PTP RB, CN procedure of de-registration or registration procedure has limit in telling UTRAN that the UE wants to MBMS service 1 in addition to MBMS service 2.

In some sense, it may be a safe approach that UTRAN sets up every PTP RB for the services regardless of UE’s capability or user choice and the UE selectively processes only the data for the service that the user want to receive. But it’s obvious that this leads to the waste of the valuable radio resources.
1.7 MBMS Service 1 Over PTM RB And MBMS Service 2 Over PTP RB

There are two cases.

First, UE is in CELL_FACH state and watching MBMS service 1 in the beginning. And then suddenly the user wants to see MBMS service 2. The problem here is how the UE notifies UTRAN so that UTRAN assigns PTP radio bearer for MBMS service 2 to the UE. Currently there is no procedure in which UE can request that UTRAN should put it in CELL_DCH state.

Second, UE is in CELL_DCH state and watching MBMS service 2 in the beginning. And then suddenly the user wants to see service 1. The problem here is how the UE notify UTRAN so that UTRAN release the PTP RB and put the UE in other state than CELL_DCH.

Comparison Of Solutions

1.8 Solution In NAS Layer

If we try to find a solution to combat above problematic situation, currently available NAS layer procedures are activation and de-activation procedure.

That is, when the UE wants to receive another ongoing service instead of currently receiving ongoing service, it has to perform de-activation procedure for the currently receiving service. This may give UTRAN some indication about the user choice by de-linking procedure. And if the UE wants to revert to the previously receiving service some time later, it can perform activation procedure to receive the service again. This may give UTRAN some user preference information by linking and de-linking procedure.

But it does seem to be neither efficient nor useful.

Let’s think about the soccer example from section 4. That the user wants to see the other soccer game doesn’t mean that he does not want to receive the game any more. Rather, the user wants to stop watching the soccer game temporarily. 

It’s true that if the user is patient and generous, then he will do every activation and deactivation procedure whenever he choose another service. But it’s not the general user behavior and navigating through menu to activate and deactivate the service each time may upset the user. Thus activation and deactivation to switch between ongoing MBMS services does not seem to be the right way compared to the watching TV.
Additionally, every activation and deactivation takes time. So during this step, the UE might lose much MBMS service data and service quality degradation seems to be inevitable.

1.9 Solution In AS Layer

In document [1], we proposed solutions to the scenarios in section 2. We briefly list the solution below.

· UE transmit his preferred service information to UTRAN
· UE transmit the information of current receiving services to UTRAN

This means that UE notifies the user choice information to UTRAN so that UTRAN can establish or release radio bearer to serve better the user preference. And this mechanism can put the UE in relevant state as soon as the user changes his preference.

Furthermore, by adopting this solution UTRAN can enhance the accuracy of counting. It is possible for UTRAN to count the connected mode UE for the MBMS service it actually receives.

This is based on the assumption that the user selection or the result of user interaction is available to RRC layer by some means. As seen in a procedure like Joined Service Indication as well as Notification, RRC layer has much information with regard to the joined MBMS services. We think that unlike conventional pre REL-6 service, close interworking between AS layer and above layer is required when we introduce MBMS. Thus it’s possible for UE RRC has user preference information and it’s not difficult for UE to notify UTRAN about this.

Conclusion

It is kindly asked for RAN2 to reconsider the scenarios and solution above and capture the proposed text below. And if it’s necessary, it is proposed to send LS to SA2 for further guidance or clarification.
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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 defined in stage 3.
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