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1. Introduction

The issue of MBMS reception in PMM idle and connected modes was discussed during RAN2#31. SA1 was liased and a discussion on this issue took place during the SA1 MBMS SWG meeting in Rome (10th July 2002). SA1 has summarised their discussion in a corresponding reply LS to RAN2.

The issue of PMM modes reflects on the RRC states where MBMS can be received. To this extend this paper addresses pros and cons of ability to receive in RRC_Connected mode only or in both Idle and RRC_Connected modes.

2. discussion

The two approaches that have been discussed so far with respect to the RRC states have as follows: 

Approach A: requires all UEs/subscribers to have an RRC connection (i.e. be in PMM connected) to receive MBMS data. From the network resources viewpoint, the transmission of one MBMS session through the air interface would require the following resources:

 
1 * MBMS DL data channel + K * dedicated signalling links,
where K refers the number of "joined" UEs/subscribers in the cell. 

Approach B: corresponds to the case that no RRC connection is required (i.e. be in PMM idle), but could also work when one is available. From the network resource point of view we have:

1 * MBMS DL data channel + 1 * common signalling link
These two different alternatives are discussed in the following chapters from different angels.

2.1 RRC states for MBMS Broadcast versus Multicast mode

Stage-1 [1] addresses the service requirements of the two modes of  MBMS: the Broadcast and Multicast. 

The broadcast mode is defined to be: the user shall be able to enable/disable the reception of these broadcast service on his UE….[and] The broadcast mode differs from the multicast mode in that there is no specific requirement to activate or subscribe to the MBMS in broadcast mode” 

Since no interactions between network and UE are assumed to happen therefore the assumption is that in a case of MBMS broadcast mode no RRC connection is required for the reception of the MBMS broadcast data.

The corresponding definition from [1] for the MBMS multicast mode describes that: "the multicast mode generally requires a subscription to the multicast subscription group and then the user joining the corresponding multicast group. The subscription and group joining may be made by the PLMN operator, the user or a third party on their behalf (e.g. company)…”

The above implies that in order to receive MBMS data in MBMS multicast mode, the UE may interact with the network before the MBMS data transfer, but not necessarily just prior to the MBMS data transfer. Alternatively thought third party subscription/joining, no interaction from UE/subscriber is expected. Therefore it can be said that multicast mode could resemble the broadcast mode from data transmission point of view. 

Approach A: Based on the above, different solutions would be required for broadcast and multicast modes. 

Approach B: since no RRC connection is required to be established by IDLE mode UEs/subscribers, the used scheme to transmit and receive MBMS data in both modes is similar. In addition the number of UEs/subscribers in MBMS multicast mode services is not limited by the requirement for RRC connections.

2.2 Efficient use of the radio resources and code availability

One of the most important justifications of the MBMS capability in UMTS networks has been the ability to offer the same service to a large number of subscribers, by taking the radio resource saving aspects into account. The importance of the efficient use of radio resources can be seen from [2]: “…5.1 Architectural Principles…  1.     MBMS architecture shall enable the efficient usage of radio-network and core-network resources, with the main focus on the radio interface efficiency. Specifically, multiple users should be able to share common resources when receiving identical traffic…”
In [1] the same thing is described in sections 5.1.1 (MBMS broadcast mode) and in 5.2.1 (MBMS multicast mode):“-Network and radio efficiency: The PLMN operator shall be able to use network and radio resources in an efficient manner….” 

The efficient use of radio resources cannot be evaluated without considering the number of required spreading/channelisation codes. Due to fact that the technology of the WCDMA is based on the Orthogonal Variable Spreading Factor (OVSF) technique, especially in downlink the number of available codes is limited. 

Approach A: The need for RRC connection and dedicated signaling link per MBMS "joined" UE/subscriber means that the number of required spreading/channelisation codes increases linearly with the number of "joined" UEs/subscribers. In practice this will mean that the lack of the available codes will be one of the major limiting factor to transmit MBMS multicast data to the subscribers in the cell. 

Approach B:
 the number of  required speading/channelisation codes is not limited by the number of MBMS "joined" UEs/subscribers because no dedicated signaling links per "joined" UE/subscriber is necessary to establish. Therefore in this approach all UEs/subscribers could use a common UL signaling link and the data transmission occurs via common MBMS DL data channel. 

2.3 UE or Service MBMS Context 

No requirement exists in [1] or [2] that UTRAN should know the  IDs of the MBMS "joined" UEs/subscribers in a cell which implies no UE specific MBMS context. However, a clear requirement exists that UTRAN needs to know whether the users are above the operator-defined threshold that is used for connection type selection (i.e. p-t-p or p-t-m).

The use of the MBMS context, which is assigned for each UE separately, means that UTRAN should know the IDs of the UEs/subscribers who have joined any of the given MBMS service. According to the proposed functionality split in [2] this information is going to be available only in CN and thus requires additional signalling over Iu interface, even if the list of the authorised UEs is provided to the UTRAN upon MBMS RAB assignment, signalling is still required for the updating of this list. 

Approach A: From MBMS context point of view this is more flexible than approach B, because even if the MBMS context is established based on UEs or service information, both can be covered.

Approach B: no info regarding the identity of the MBMS "joined" UEs/subscribers is known by UTRAN, thus the support of UE based MBMS context is not possible. Therefore only MBMS context can be supported here.

2.4 Point-to-point versus point-to-multipoint 

MBMS broadcast mode has no requirement regarding selection type between p-t-t and p–t–m, thus all MBMS broadcast mode user plane data is assumed to be carried via p-t-m channels.

For MBMS multicast mode there is a clear requirement for selection between p-t-p and p-t-m connection depending on the number of UEs/subscribers. However, what is not clear is whether the selection needs to be done only at the beginning of the MBMS data transmission (i.e. only once) or whether it should be provided dynamically during any MBMS service transmission. Thus this issue needs to be clarified.

Approach A: offers for the MBMS users a direct-reliable signaling connection, which the UTRAN can use to direct UEs/subscribers to listen at any given time the most optimal channel. In this way the selection between the p-t-p and p-t-m can happen even in the middle of a session. However, a limitation here is that even if the channel type change itself can be perform quite straightforward manner, the possibility to make change is limited if no free codes are available in the cell for the new-comers, and therefore the change between p-t-p to p-t-m may not take place even it is needed. 

Approach B: Since the intention in this case is also to serve UEs/subscribers in IDLE mode, a new tracking scheme is required to support channel type selection in UTRAN. In this scheme the UEs could indicate to UTRAN the capability of receiving certain MBMS services which the UE/subscriber has already performed joining. Based on received MBMS location update messages, UTRAN is capable of knowing how many "joined" MBMS UEs/subscribers are in each MBMS distribution area. The support of dynamic channel type switching will far too challenging and therefore the most probable case would be that channel type selection is made only at the beginning of the connection.

2.5 MBMS Mobility

For user mobility, a description along the lines of the text below can be found in [1]:

“…The user shall be able to continue receiving broadcast/multicast services throughout the broadcast area. For example, in case of handover and presuming that a certain broadcast service is offered in the target cell, it should be possible for the user to continue receiving the service in the target cell… It is possible that data loss will occur due to user mobility...””

Approach A: As a clear advantageous of case A upon handovers is the possibility send handover and MBMS related information through dedicated signalling links, which means that also network can request the UE to make the cell reselection, and therefore this could be one way to decrease the interference on the air interface upon radio congestion. However if in the target cell no codes are available for dedicated signalling connections, the success of the handover cannot be guaranteed and MBMS connection(s) to specific UEs could be lost.

Approach B: support of this approach means also the support of hard handovers and since no dedicated signalling connections exist, no selective network initiated cell reselection procedure can be provided. 
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