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1.  Introduction
This paper discusses possible ways to reduce the number of miscounted UEs that do not have the capability of receiving a certain MBMS Data transmission.

2. Background/Current status
2.1. UE MBMS Capability

At last RAN2 meeting it was agreed that the UE should be responsible of handling the UE capability for MBMS reception [1]. This means that MBMS UEs will not send any MBMS specific capability information to UTRAN, and that this also might make counting of MBMS UEs inaccurate. I.e. in some cases joined UEs that do not have sufficient capability for receiving a certain MBMS Data transmission will be counted anyway.

It could be note that there are two different cases when the UE capability is not enough to receive a MBMS Data transmission.

1. Physical limitations in the UE implementation (Min SF, Max bits it can process etc.)

2. The UE is active with other reception on the air interface (e.g. an ongoing voice call or another MBMS service) and the UE is temporary not capable of receiving the MBMS Data transmission.

2.2. Counting

In order to decide on p-t-p or p-t-m transmission there are currently two parts that need to be taken into account when counting UEs. This is outlined in 25.346 [1] section 5.1.4.

A. First, the RNC can use the notification procedure, requesting UEs belonging to a certain MBMS service group to establish an RRC connection. With the “probability factor”, enough UEs could be brought to connected mode to take the p-t-p or p-t-m decision.

B. Secondly, the RNC receives CN information (service ID) over Iu, about all UEs that already are in connected mode and that have joined a certain MBMS service.

In some cases taking into account only the UEs already in connected mode, with the information over Iu, will be sufficient to decide to go to p-t-m transmission.

2.3. QoS attributes

The QoS attributes could be seen as the requirements on the UE for a certain MBMS Data transmission. It describes the rate and then implicitly also the UE capability required to receive the MBMS Data transmission.

Since, the RNC is not aware of UE capabilities it is only the UE that could know if it can or can not receive a certain MBMS Data transmission.

Currently the RNC receives QoS attributes for a certain session in the [RANAP] MBMS SESSION START REQUEST message. At this point in time the UE have already joined and the linking have already been performed. This also means that the RNC MBMS Service context does not contain MBMS QoS attributes. The reason for this could be that different QoS attributes could be used for different sessions of a MBMS service.

3. Discussion on solutions
If one want to limit the number of UEs that are counted although they can not receive a MBMS Data transmission, both parts of counting (A and B in section 2.2) need to be addressed. One possible way to do this is to give the QoS for future MBMS Data transmissions to the UE, and have the UE make sure it is not counted in case it does not have sufficient capability.

For A , counting with the notification procedure, the RNC have received the Session Start already and QoS attributes are present in the RNC. I.e. it would be possible to indicate the QoS in the notification. This would prevent UEs that can not receive the MBMS Data transmission from responding to the notification and be counted. This holds for both the scenarios (1 and 2 in section 2.1) when there is not enough capability in the UE.

However in B, the counting of already connected mode UEs, it is not as simple. These UEs will not respond to the notification. Also, these UEs will not be counted correctly if the RNC only use the UE linking information, and the MBMS Data transmission is sent with a rate that the UE does not support. This is of course only true with the assumption that QoS parameters are not part of the MBMS context and the information given to the RNC at UE linking.

One could think that at least the connected mode UEs, that do not support a certain rate, should not be joined to the service. One way to avoid this is to provide the QoS (or range of bit rates that will be used) already at the point in time when the mobile joins. This would prevent that a UE that under no circumstances would have the capability to receive the MBMS Data transmission, joins the MBMS service.

Further, some simple UE capability or class could be provided from the UE when the UE joins. This way the MBMS server could take that into account when starting the session. I.e. the MBMS server that provides the QoS late via the CN to RAN, could base the QoS on the min capability set of the mobiles which have joined the MBMS service.

It seems that at least scenario 1 in section 2.1 could be covered without complicated measures, by giving the UE a range of QoS attributes, for the MBMS service, before the UE joins.

In this paper any further enhancements, to also cover scenario 2 in section 2.1, are not discussed.

4.  Proposal
It is proposed that Section 5.1.4 and 7.1 of 25.346 [1] are updated to reflect that based on QoS attributes, unnecessary miscounts could be avoided.

Also it is proposed that 25.346 [1] is updated to show that simple radio related QoS attributes are included in the notification message in order to only have RRC Connection establishments from UEs that are capable of receiving the MBMS Data transmission.

Finally RAN2 should ask SA2 if it is possible that the service announcement could include a range of QoS attributes that will be used for a certain MBMS service, in order to prevent counting and joining of UEs that will not be able to receive the MBMS Data transmission. Also that RAN2 asks SA2, if  the UE should indicate QoS support/capability in order for the MB-SC to know the QoS to use in the various sessions for a MBMS service.
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