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1. Introduction

At RAN2#45bis it has been agreed to introduce the MBMS frequency layer dispersion principles [1]. There is still a need to further discuss the detailed frequency dispersion mechanism. This document analyses some scenarios and provides the possible solutions.

2. Discussion

Some MBMS frequency dispersion mechanism proposals were raised in last meeting [2], [3], and method 4 was agreed in [3]. Here we would like to give some additional scenarios that need to be considered.

2.1. Scenario 1: Stop receiving before session stop

The reason of introducing FLD is to avoid overload after Session Stop. However the overload situation may still happen if there are over many UEs that stop receiving before Session Stop, because such UEs may not monitor MCCH any more and consequently can not receive the FLD indication. In this case, these UEs can only perform the frequency dispersion based R’99 cell re-selection, which has been ruled out at RAN2#46.

Leaving is a kind of user activity and mainly depends on the services themselves. There would be various MBMS services, so we cannot preclude that for some MBMS services most of the UEs leave before Session Stop. For example, the advertisement of a new MBMS service is very attractive, while the user may feel disappointed after receiving part of it. Once this happens, the network may face the overload. Protecting the network from overload and congestion is always necessary although the scenario may not happen frequently.

For the multicast mode, the UTRAN may indicate the UEs to reselect to another frequency within the deactivation procedure, e.g. via radio bearer release or reconfiguration following cell update procedures, which may introduce additional signalling activities. The signalling load needs to be limited because there may be quite a lot of UEs to perform deactivation within a short period.

For the broadcast mode, there is no actual leaving procedure, so the UEs can only follow the R’99 cell re-selection procedures if they leaving before the session stop. Therefore the overload situation may be more serious than the multicast mode. After several MBMS session cycles, more and more UEs may accumulate on the PL.

The above analysis shows that UEs accumulation problem may still exist if performing FLD only after session stop. Actually, for the UE, session stops at the point where it stops receiving. A possible method is to apply FLD after leaving besides session stop. This requires the FLD indicator to be transmitted before session stop. If the UE is receiving an active MBMS service, it should ignore the FLD indicator. When the UE finished deactivation procedure, it should perform the FLD indicated by UTRAN. The new mechanism is shown in Figure 1.
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Figure 1: Proposed frequency dispersion mechanism

Proposal 1：Extend frequency dispersion mechanism to those UEs who leave before session stop.
2.2. Scenario 2: Session repetition
A session may be transmitted several times, allowing the UEs to receive the identical session if they miss part of it. A repeated session may follow up, shortly after the former session stop. In this case, the UEs that would like to receive the repeated session should carefully perform the frequency dispersion, because they may have to re-select back to the PL when the repetition starts. Consequently the ping-pong effect may occur, which should be avoided in principle. There may be two possible methods to solve the problem.

Method 1: Ignore frequency dispersion after session stop.

The UEs that miss part of the ongoing session may choose to ignore the frequency dispersion after session stop. This can prevent these UEs from re-selecting back when there is a repeated session and FLC applies.

This method is simple but has some evident drawbacks. If there is no repetition, the UEs may accumulate on the PL after session stop. And the frequency distribution can only depend on the R’99 cell re-selection.

Method 2: Timer based frequency dispersion.
Such kinds of UEs perform frequency dispersion based on a timer, which is configured by UTRAN. When the session stops, the UEs who miss something initiate the timer and ignore the frequency dispersion indicator from UTRAN until it times out. This timer may be useful when the repetition starts closely after the former session and may be helpful to limit the signalling peak caused by cell re-selection when FLD applies.

This method can avoid the ping-pong effect to some extent. However if the UE has to wait too a long time for the repetition, this method may not take effect. 
This method requires a new timer in UE:

	T3xx
	MBMS session stop /deactivation and upper layer indicates the session is not received correctly
	Inter-frequency cell re-selection or enter CELL_DCH state or new session or repeated session start
	Apply FLD


This timer is configured by UTRAN in “MBMS General Information” like T318.

10.3.9a.11
MBMS specific timers and counters

Includes MBMS specific timers and counters.

	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	T318
	MD
	
	Integer(250... 2000 by step of 250, 3000, 4000, 6000, 8000, 10000, 12000, 16000)
	Value in milliseconds. Default value is 1000.
	REL-6

	T3xx
	OP
	
	integer(1…30)
	Value in seconds
	REL-6


Generally Method 2 is preferred.
Proposal 2：Allow the UE to postpone the frequency dispersion after session stop for UEs that did not receive all the information. 
2.3. Scenario 3: Consecutive MBMS services

Shall the UE store frequency information for every MBMS service? Shall the stored frequency info be updated?

Stored frequency information is MBMS service specific.

Considering Figure 2, the UE receives service 1 on FL2 first. When service 2 comes, the UE re-selects to FL1 and stores the former frequency information as FL2. When service 3 comes, the UE once more re-selects to FL3. For service 1 the stored frequency information is FL2. If service 1 stops first, the UE cannot go back to FL2, because FL2 does not support service 2.

Stored frequency information is MBMS specific.

The UE only keeps one copy. Considering Figure 2, the services arrive in the same order as the above example. Shall this information be updated to FL1 when the UE switches from FL1 to FL3? If yes, the UEs may accumulate on FL1 when service 2 stops, because the UEs will not re-select back to FL2. Note that FLD is not mandatory for a MBMS service, so UEs may not rely on the FLD indication of the remnant MBMS services. If the UE only stores the most former frequency, FL2, the FLD may be ignored when service 3 finished because FL2 dose not support service 2.
Since storing frequency information per MBMS service does not provide additional advantages, we prefer just keeping one copy and updating the stored frequency info if the UE re-select to a new frequency layer.

Proposal 3：The stored frequency information is MBMS specific and may be updated when the UE re-selects to a new frequency layer.
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 Figure 2: Consecutive MBMS services
3. Conclusion

It is proposed that RAN2 discuss the above scenarios and agree on the corresponding proposals in this document.
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