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1. Introduction

This document examines the “counting” form of MBMS reception status notification, particularly in relation to what services can request counting.

As the document addresses points of joint RAN2 and RAN3 interest, it is submitted to both groups.

2. Discussion

2.1. Termination of counting procedure
As indicated in the scoping agreements from RAN2#70bis (see e.g. [1]), counting is directed primarily to the activation or deactivation of an MBSFN transmission across multiple cells, rather than causing individual eNBs to switch their MBSFN transmissions on or off.  This approach is in line with the analysis presented in previous discussions of MBMS (e.g., in [2]), which concluded that having this functionality at the eNB level would be quite destructive to MBSFN performance.
It would seem to follow that the counting procedure must terminate above the eNode B.  The natural termination point is at the MCE, where decisions relating to an entire MBSFN transmission can sensibly be taken.

Proposal 1: The MBMS counting procedure terminates at the MCE, i.e., counting responses are delivered to the MCE and the MCE takes the decision on whether to activate or deactivate a service as a result of counting.
2.2. Counting for deactivation

In UMTS, MBMS counting was viewed largely as a trigger for switching between point-to-point and point-to-multipoint transmission modes.  There is no analogous decision in LTE, where no point-to-point MBMS bearer type exists; rather, the plenary and working-group discussions consider that counting would be used to switch an MBMS service on or off (probably across an entire MBSFN area or at least a large subset of one), with “off” possibly meaning that the service would be delivered by upper layers across unicast (but not MBMS) bearers.

The notion of switching off an MBMS service, but continuing to transmit the same content via unicast bearers, has some architectural complications.  Consider the MBMS logical architecture as shown in Figure 1 (excerpted from Figure 15.1.1-2 of TS 36.300; the “MCE local to eNB” version has been omitted since the two versions of the architecture are similar in the respects under discussion here).
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Figure 1: MBMS logical architecture
Assuming that the counting procedure terminates at the MCE as proposed above, it is a bit unclear what should happen when the MCE determines that a service should be deactivated.  We identify three alternatives:

1. No unicast bearers are set up; transmission of the service in eNBs under the control of this MCE simply ceases.

2. A notification is propagated back from the MCE to the BM-SC to trigger the setup of one or more appropriate unicast bearers and the transfer of the data stream to the new bearers.

3. The MCE indicates its counting decision to the MME, which then triggers the setup of a unicast bearer and the association of that bearer with the data stream from the MBMS UP entity.

Alternatives 2 and 3 would have an impact on the core-network portion of MBMS and perhaps even on the content delivery mechanisms specified in OMA BCAST, so we assume that the RAN working groups cannot unilaterally adopt either of these alternatives.  It does seem to be in RAN2/3 scope to evaluate alternative 1, in which the MCE simply “throttles” transmission for UEs in its service area.
Proposal 2: RAN2/3 discussions at a detailed level should focus on alternative 1 (transmission ceases at MCE).  If alternative 1 is not acceptable, then other appropriate groups should be involved in evaluating alternatives 2 and 3.

In our view, alternative 1 would probably be deemed acceptable only if there is no desire to associate unicast bearers with a service offered through the MBMS infrastructure.  Depending on the expectations of the operator and users, this might imply a “counting to 1” scenario, in which the MCE continues delivering the service over an entire MBSFN area as long as there is at least one interested user.
However, if the “switching” threshold at which a service is activated or deactivated may be as low as a single user in an MBSFN area, it seems desirable to limit the volume of responses to the MCE for a particular service.  Especially when the possibility of deactivation is considered, the number of users receiving a service over an MBSFN area may be quite large, and the MCE needs only to be aware that there is at least one—in consequence, the vast majority of counting transmissions will be useless.  We therefore suggest that the “counting probability” mechanism from UMTS should be retained to allow the MCE to limit the volume of counting responses.

Proposal 3: The probability factor used to control counting responses in UMTS should be retained in LTE.

Finally, in an additional point about deactivation, it should be borne in mind that counting is considered to involve primarily UEs that are already in connected mode.  However, if a decision is made to deactivate a service based on a lack of connected-mode UEs, an unknown number of idle-mode UEs may lose the service as well.  It seems only civilised to provide some mechanism for recovery by these UEs.

Proposal 4: If counting is not supported for idle-mode UEs, then the deactivation procedure should provide a means for idle-mode UEs to attempt to continue receiving the service by some means.
2.3. Counting for activation

Counting for activation presents two special problems.  One is architectural: It seems that the only sensible behaviour when the MCE decides to activate a service is an indication towards the BM-SC.  Such an indication would be outside RAN scope and require coordination with at least CT4.  This issue seems relatively straightforward and we assume that CT4 can simply be involved if there is a desire to support counting for activation.
The second problem, less obviously tractable, relates to the triggering of counting for activation.  By definition, counting for activation (i.e., to determine if an MBMS service should be started) involves a service not currently being transmitted in the concerned MBSFN area.  However, such services are not indicated today in the MCCH, and the question arises of how precisely the MCE can trigger counting for a service that is not identified in signalling.
In general, it seems that there are three possible approaches:

1. No counting for activation; once an MBMS service is deactivated, it is gone forever.

2. Services that are not transmitted in a particular MBSFN area can nevertheless be “advertised” on the MCCH with a possible indicator to trigger counting.

3. Counting for activation could be triggered based on the service guide or other upper-layer content.

Alternative 1 is probably not realistic; if counting for deactivation is supported, but there is no corresponding activation mechanism, the obvious asymmetry presents an operational problem that would surely result in disgruntled users.  We therefore focus on alternatives 2 and 3.
Alternative 2 is similar to UMTS, in that a service may be advertised on the MCCH even though it is not being transmitted in the serving cell (or MBSFN area) at the moment.  Interested UEs would be expected to indicate their presence, which could then allow the MCE to decide whether to deliver the service.

Alternative 3 is generally similar to alternative 2, and may appear as a lower-impact option since the service guide is already being transmitted.  However, it requires some synchronisation between the TMGI values known to the MCE and the contents of the service guide.  In case RAN2/3 wish to pursue this alternative, it seems necessary to coordinate with OMA BCAST to ensure that service guide information can always be understood by the access stratum in a way that enables the MCE to understand what service is being counted.  In our view, this coordination impact is an unnecessary cost, and therefore we prefer alternative 2.

Proposal 5: Counting for activation should follow alternative 2, in which the MCCH can advertise services that are not actually being transmitted.
3. Conclusion

This document presented the following proposals:
Proposal 1: The MBMS counting procedure terminates at the MCE, i.e., counting responses are delivered to the MCE and the MCE takes the decision on whether to activate or deactivate a service as a result of counting.
Proposal 2: RAN2/3 discussions at a detailed level should focus on alternative 1 (transmission ceases at MCE).  If alternative 1 is not acceptable, then other appropriate groups should be involved in evaluating alternatives 2 and 3.

Proposal 3: The probability factor used to control counting responses in UMTS should be retained in LTE.

Proposal 4: If counting is not supported for idle-mode UEs, then the deactivation procedure should provide a means for idle-mode UEs to attempt to continue receiving the service by some means.
Proposal 5: Counting for activation should follow alternative 2, in which the MCCH can advertise services that are not actually being transmitted.
Note that most of these proposals straddle the boundary between RAN2 and RAN3 scopes, and it may be necessary to coordinate between the groups in order to take final decisions.
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