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1. Introduction

This contribution provides some discussion of the RAN3 LS on synchronization, R1-062465 (R3-061424).
2. Background Information

Before proceeding, it will be useful to explain the scenarios that were considered in RAN3.

The dedicated MBMS + dedicated unicast carrier scenario is shown in figure 1. Under this scenario:
· MBMS and unicast are transmitted on separate carriers.

· The MBMS carrier is operated under SFN.

· The unicast cells are not necessarily synchronized.
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Figure 1  Dedicated MBMS and unicast carriers.

The mixed MBMS/unicast + unicast-only cell scenario in shown in figure 2. Under this scenario:
· MBMS and unicast share the same carrier (FDM).

· The unicast part operates as independent cells, which are not necessarily synchronized.

· The MBMS part operates as SFN, therefore it is synchronized with adjacent MBMS cells.

· The unicast-only cells are not necessarily synchronized with the mixed MBMS/unicast cells (and vice versa).

This scenario potentially allows for dynamic resource allocation for MBMS and unicast parts. However, it also poses interference issues, which share some similarity with the interference coordination applied to unicast only.
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Figure 2  Mixed MBMS/unicast and unicast-only carriers.

3. Discussion

In the following, we try to address the questions posed in the RAN3 LS. Text quoted from the LS is highlighted.

RAN WG3 kindly requests from RAN WG1 to: 

Inform on the applicability of over-the-air synchronisation for SFN operation as an alternative to methods based on external clocks.
· <Not addressed by this contribution>.

Inform on conditions and scenarios for the E-MBMS service without SFN operation
From the physical layer point of view, and assuming that E-MBMS is to be transmitted on the same carrier frequency in geographically adjacent cells, some such scenarios include:

· Scenario 1: E-MBMS content specific to a single isolated cell.

· Scenario 2: E-MBMS content for a group of cells, where the coverage is not necessarily interference limited in absence of SFN (e.g. pico cells deep indoor).

· Scenario 3: E-MBMS content for a group of large cells, where SFN is not effective due to propagation delays exceeding the cyclic prefix.

· Scenario 4: E-MBMS content for a group of cells, where coverage is interference limited in absence of SFN. In this case, no combining or combining methods analogous to those of Rel-6 MBMS could be employed. However, as these methods do not overcome the interference limit, their spectral efficiency would be significantly inferior to SFN operation.

Inform on Maximum E-MBMS cell range.
· With the existing DL numerology (cyclic prefix of 16.67 us), it is expected that SFN operation would not be effective with the inter site distance beyond 5-10 km, although this has not been fully evaluated in RAN1.

· The coverage requirements of UTRA LTE are captured in the requirements TR 25.913.

Inform if the set of E-MBMS E-NBs participating in the SFN transmission for a service is expected to be fixed or dynamic.
· In our view, the benefits of SFN with a fixed set of participating E-Node B’s justifies the synchronization effort for certain types of content.

· Dynamically selecting the participating E-Node B’s (e.g. to match participating UE distribution) is expected to be beneficial for MBMS efficiency, but the feasibility of such a procedure has not been studied in RAN1.

Inform whether RAN1 can foresee any cases where SFN operation would require to synchronise also cells transmitting in Unicast only 
· Case 1, mixed scenario: if dynamic E-Node B set selection for MBMS (and therefore, conversely, for unicast) were in place, such synchronization would be beneficial to enable seamless addition of a unicast-only E-Node B to the MBMS set.
· Case 2, mixed scenario: such synchronization would enable an uninterfered operation of the MBMS and unicast, as long as both the MBMS/unicast and unicast-only cells employ the same cyclic prefix. The lack of synchronization between the MBMS/unicast and unicast-only cells is expected to have a negative impact on both services due to increased interference, however the extent of this impact has not been fully studied in RAN1.
Be kept Informed on discussions on synchronization for Unicast cells in general.

· <Not addressed by this contribution>.

Inform whether synchronisation is necessary for E-NBs that temporarily do not participate in SFN operation and whether there is any benefit of turning off the E-MBMS transmission of some cells in the synchronization capable area (i.e, SFN area) 

· Discussion of the previous two points applies.
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