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1. Introduction

The discussion of the RAN3 LS on MBMS R1-062465 (R3-061424) took place on the RAN1 reflector between the 20th October and 3rd November 2006 15:30 GMT. Around 25 emails were exchanged.
The following section summarizes company positions, stated either via email or based on RAN1#47 contributions (R1-063358 Nokia, R1-063451 Qualcomm).
The list of actions that RAN1 was asked to address, as given in R1-062465, is covered in the following section. Original RAN3 question are highlighted.
2. Discussion Summary
(1)

Inform on the applicability of over-the-air synchronisation for SFN operation as an alternative to methods based on external clocks.
Alcatel: GPS or Galileo based synchronization is preferred because it is simple. Where not available, over-the-air synchronization should not be ruled out (R1-061969) for as long as the accuracy of IEEE 1588 is not confirmed.
Motorola: Galileo or GPS, or network-based techniques are preferred. Over-the-air synchronisation techniques that are based on requiring the eNB transceiver to receive transmissions from other eNB's are not preferred.
Nokia: Over-the-air ENB-ENB synchronisation using GPS is preferred. IEEE 1588 schemes are possible. Over-the-air ENB-ENB synchronization using the LTE radio interface is not preferred. UE assisted methods should be further studied.

Orange: We prefer network based techniques (like IEEE1588) if they can meet the requirements, otherwise rely on Galileo or GPS. We think that there are some open issues with over-the-air synchronisation and are not sure if this is a viable option.
Siemens: UE assisted (R1-063409), satellite positioning and IEEE 1588 based methods are applicable. Over-the-air ENB-ENB synchronization using the LTE radio interface is not preferred.
Vodafone: Would like this to be considered by RAN1, and then RAN3 can make final decision.
(2)

Inform on conditions and scenarios for the E-MBMS service without SFN operation
Motorola: E-MBMS without SFN is only applicable in the case of single cell (ptp/ptm) transmission. However, even in this scenario to meet the high cell edge targets downlink multicasting may be required and so despite the cost of multi-cell transmission, SFN operation may still be desirable.
Nokia: E-MBMS operation without SFN operation should happen as single cell operation. Cell specific content shall be possible to deliver on shared and MBMS dedicated carriers.
Orange: Single cell transmission is obviously an MBMS scenario where SFN is not needed. However, we are thinking here mainly of isolated cells.
Qualcomm: E-MBMS without SFN is only applicable in the case of single cell transmission, given that there is a way to synchronize transmissions from multiple cells.
Siemens: (1) E-MBMS content specific to a single isolated cell. (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). (3) 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, at the cost of significantly inferior spectral efficiency compared to SFN operation.
Vodafone: We do not necessarily see that SFN is always the most radio-efficient solution in all cases of the mixed cell scenario. In cases where there are few users or no users in some cells, we would like to understand if other transmission techniques (e.g. ptp, ptm with feedback,...) could be more efficient that SFN in all cells. 
(3)
Inform on Maximum E-MBMS cell range.
Motorola: The existing long CP is very suitable for cell radii up to 2km, and could function (sub-optimally) for larger cells (5-10km radii). Site engineering for large cells (radiated power, operating band, eNB antenna height etc.) would deviate, however, from existing LTE requirements and the need for E-MBMS to support such modes should be clarified (see R1-063521).
Nokia: The long cyclic prefix (16.6 us) allows for inter size distances up to 10 km but it is still unclear whether cells of this size can provide the coverage for high capacity service.
Orange: Lower carrier frequencies (say 400-600 MHz) and inter-site distances of at least 10km may be considered for E-MBMS deployments.
Qualcomm: To answer this question RAN WG1 needs to know what is the maximum transmit power at the eNB, what is the lowest data rate support and what is the coverage criterion.
Siemens: 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. This much can be said ignoring the eNodeB power aspect.
Vodafone: We consider MBMS cells in the 450MHz range could be an option. On the maximum power, it depends on RAN4 and the channel BW.
(4)

Inform if the set of E-MBMS E-NBs participating in the SFN transmission for a service is expected to be fixed or dynamic.
Motorola: Early deployments would likely support a fixed set of eNB's in the SFN. UE feedback could be used to "fine-tune" deployment coverage, data rates etc. rather than dynamically adjust the set of participating eNB's. Future deployments and specification might explore supporting dynamic SFN operation.
Nokia: A rather static solution is preferred. Reusing MBMS cells into unicast transmission is not feasible in small islands.
Orange: We do not see a need for dynamic on/off switching of SFN-MBMS on a nodeB based on UE feedback. We think that is sufficient to have On/Off switching of E-MBMS on the whole SFN area in a semi-static way.
Qualcomm: The set of eNBs participating in SFN transmission should semi-static and that can slowly vary in time depending on user distribution.
Siemens: 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.

Vodafone: There would be a need for some flexibility based in the number of users and where they are situated.
(5)

Inform whether RAN1 can foresee any cases where SFN operation would require to synchronise also cells transmitting in Unicast only 
Motorola: If unicast-only cells are defined as those cells in the immediate vicinity of an SFN region, but not comprising the SFN region, then we expect that some form of interference coordination would be required between the cells participating in the SFN and those on the immediate vicinity. This coordination would be assisted by requiring at least frame [i.e. 1ms] synchronization.

Nokia: Unicast only operation does not require inter-cell synchronisation so there is hardly a need from the Unicast perspective to synchronise to the SFN.

Orange: On a mixed (SFN-MBMS + unicast) carrier, best performance is obtained if the unicast nodeBs are also tightly time synchronised (on microsec level). The impact of missing synchronisation for unicast only cells will depend on the multiplexing between MBMS and unicast (TDM or FDM) and the availability of a rough time synchronisation (i.e. on TTI level = 1ms) between all nodeBs.
Qualcomm: No, unicast transmissions do not need to be synchronized, though there are some benefits to doing so.
Siemens: If dynamic E-Node B set selection for MBMS (and therefore, conversely, for unicast) were in place, implying that some ‘MBMS capable’ E-Node Bs temporarily transmit unicast only, such synchronization would be beneficial to enable seamless addition of a unicast-only E-Node B to the MBMS set.
Vodafone: We would like to understand the feasibility of synchronisation of unicast Node Bs in general to improve unicast performance.
(6)
Be kept Informed on discussions on synchronization for Unicast cells in general.
A number possible advantages of time synchronization have been identified also for unicast, and a number of companies expressed their support for synchronous operation of E-UTRAN also for unicast services. Discussion of this is ongoing.
(7)

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) 

Motorola: Regarding synchronization, see answer to (5). Regarding turning off: once resources have been reserved for an E-MBMS service, we do not see any specific advantage to disabling the E-MBMS transmission of cells in the SFN area. We do believe that disabling an E-MBMS transmission and replacing it with unicast transmission using the same radio resources will generally lead to an unsustainable loss of SFN SINR and should be avoided.

Nokia: E-NB:s that are configured to participate in SFN operation, even occasionally, should remain synchronized to the SFN.
Orange: Regarding synchronization: see (5). Regarding turning off: agree with Motorola.

Qualcomm: Regarding synchronization: no. Regarding turning off: The reduced SFN (by turning off the E-MBMS transmission of some cells in the synchronization capable area) introduces a significant spectral efficiency degradation (based on analysis in R1-063450).
Vodafone: It may be some use for example for allowing the eNode B to allow the Node B not to duplicate packet transmission when a UE moves from an PTM cell to a PTP cell. And we would anyway need the sync to be provided as soon as the the PTM transmission was being used again on that cell. Based on the rationale in (2) and (4) above, we would like to understand the efficiency trade-offs of the different techniques for providing SFN.











































































