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1 Introduction

In RAN3#53 meeting, transmission optimizations as for eMBMS Multicast mode was discussed and summarized as follows:

· clear request to optimize usage of air interface resources (if the schemes are not too complex)

· how to cope with “dynamics” of SFN? (counting, but simplified)
· setup of distribution tree dependent on availability of “joined” users

However, with dynamic SFN configuration the discussion was focused on only UEs in LTE_ACTIVE state and it was not explaining the treatment to UEs in LTE_IDLE state. The purpose of this document is to indicate the possibility of a dynamic SFN configuration also in consideration of UEs in LTE_IDLE state.
2 Discussion
2.1 Issues for dynamic SFN

Overview of dynamic SFN for LTE_ACTIVE UEs
As can be seen in [1], basic concept of dynamic SFN for LTE_ACTIVE UEs is to configure the cells which serve UEs having joined the MBMS service and its neighboring cells as SFN area dynamically according to their mobility (Clustered SFN). By doing this, improvement in performance and MBMS service continuity at the edge of cells could be achieved. It is FFS whether the only direct neighboring cells are configured as SFN area or more cells (e.g. 57 cells) [2].
Impacts for LTE_IDLE UEs
UEs in LTE_IDLE state can move inside of a certain TA without any signaling towards MME. Therefore, MME/eNBs can’t track the current position of UEs in LTE_IDLE state on cell level. So for achieving dynamic SFN configuration, all joined UEs need to transit to LTE_ACTIVE state, or eNBs need to perform (re-)counting frequently.

There are concerns about keeping all the joined UEs in LTE_ACTIVE state or frequent (re-)counting of eNBs as follows:

· establishment of the default SAE bearers for the UEs might be needed only for MBMS purpose,
· battery consumption of UEs and network signaling cost relevant to the mobility of the UEs, and
· waste of radio resources related to frequent (re-)counting of eNBs.
Consequently, handling of LTE_IDLE UEs in dynamic SFN needs to be further investigated.
2.2 Dynamic SFN for LTE_IDLE UEs
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Figure 1 TA-wide SFN area concept

One possibility to achieve dynamic SFN configuration for UEs in LTE_IDLE state is, since in any case LTE_IDLE UEs are known on TA level, configuring whole of TA in which one or more MBMS users exist as SFN area (TA-wide SFN) as illustrated in Figure 1.
This scheme has a clear benefit such that, even for LTE_IDLE UEs, dynamic SFN could be possible without any signaling other than TAU from LTE_IDLE UEs. However, depending on the size of TA or distribution of joined UEs, optimize usage of air interface resources may become restrictive.
2.3 Optimization of dynamic SFN
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Figure 2 Optimization of dynamic SFN

In order to minimize the drawbacks of dynamic SFN for both LTE_ACTIVE UEs and LTE_IDLE UEs, it is beneficial that SFN area will be configured dynamically according to the number of joined UEs in a certain TA as illustrated in Figure 2. The basic idea is as follows:
If there are more joined UEs in a certain TA than a threshold:

· Since UE may be widely distributed in the TA, SFN area is configured based on TA-wide SFN concept.

If there are less joined UEs in a certain TA than a threshold:

· Since optimize usage of air interface resources may become restrictive, all joined UEs transit to LTE_ACTIVE state and SFN area is configured based on clustered SFN concept.

In S1-flex, it is necessary to carry out signaling from each MME to the entity which counts the total number of joined UEs in a certain TA. One possible entity to count the total number of joined UEs is MBMS coordinating entity; however, which node should have such a function is FFS.
3 Conclusions

In this contribution, we discussed issues for dynamic SFN for LTE_IDLE UEs, possible solution of dynamic SFN for LTE_IDLE UEs and its optimization. Based on discussion above, we propose the following principle for optimization of dynamic SFN.
· Either TA-wide SFN or cell clustered SFN should be able to be configured in the TA, according to the number of joined UEs in a certain TA. In detail:
If there are more joined UEs in a certain TA than a threshold:

· Since UE may be widely distributed in the TA, SFN area is configured based on TA-wide SFN concept.

If there are less joined UEs in a certain TA than a threshold:

· Since optimize usage of air interface resources may become restrictive, all joined UEs transit to LTE_ACTIVE state and SFN area is configured based on clustered SFN concept.
We would like to propose that section 2 in this contribution is included in the appropriate part of R3.018, and that RAN3 agree the above principle as basis for further investigation on dynamic SFN.
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