3GPP TSG RAN WG1 Meeting #47                              

      R1-063531
Riga, 6-10 November, 2006
Title:
DRAFT Reply LS on Single Frequency Network synchronization for E-MBMS
Response to:
LS R3-061424 / R1-062465 on LS on SFN operation for E-MBMS from RAN WG3 

Release:
LTE
Work Item:
RANFS-Evo
Source:
Siemens, Nokia, Orange, Vodafone
To:
TSG RAN WG3
Cc:
TSG RAN WG2, TSG RAN WG4

Contact Person:
Name:

Przemysław Czerepiński
E-mail Address:

przemek.czerepinski (at) roke.co.uk
RAN1 thanks RAN3 for the LS R3-061424 / R1-062465 and provides the following replies.
(Q1)

Inform on the applicability of over-the-air synchronisation for SFN operation as an alternative to methods based on external clocks.
(A)
While over-the-air methods (R1-063409, R1-061969) are still under discussion, satellite positioning system based methods and IEEE 1588 based methods are likely to be applicable, provided they can meet the required accuracy.
(Q2)

Inform on conditions and scenarios for the E-MBMS service without SFN operation
(A)

The prevailing view in RAN1 is that E-MBMS without SFN operation is applicable to single cell transmission, which could be delivered either as ptp or ptm. However, multi-cell transmission without SFN has not been ruled out by RAN1.
(Q3)
Inform on Maximum E-MBMS cell range.
(A)

RAN1 analysis performed at the 2 GHz carrier frequency indicates that, with the current L1 parameters (assuming  CP lengths up to 33.3us for MBMS) SFN transmission is efficient for cell radii up to 3 km (~10 km ISD, 3 sectors per site) and could function suboptimally for larger cells (5-10 km radius). Further increase of cell range is expected at lower carrier frequencies (for the same Tx power). It should be noted that the larger cell deployments would require increased antenna heights and/or transmit power levels, compared to typical urban macro cellular deployments. RAN1 plans to address RAN4 regarding new L1 parameters for MBMS, and the assessment of any coexistence issues in a separate LS. 
(Q4)

Inform if the set of E-MBMS E-NBs participating in the SFN transmission for a service is expected to be fixed or dynamic.
(A)
Dynamically selecting the participating E-Node B’s (e.g. to match participating UE distribution) may be beneficial for MBMS resource efficiency, but the feasibility of such a procedure, especially the signalling aspects, does not exclusively fall within the expertise of RAN1 and has not been addressed.

Concerning the impact on spectral efficiency the answer of question 7 applies.

(Q5)

Inform whether RAN1 can foresee any cases where SFN operation would require to synchronise also cells transmitting in Unicast only 
(A)
If unicast-only cells are located geographically outside the SFN coverage area, there is no need to synchronize the unicast-only cells and the SFN region for the purpose of E-MBMS. Regarding the synchronization between the unicast-only cells, the answer to Q6 applies.
If the unicast-only cells are located within the SFN coverage area and use the same carrier frequency as the MBMS SFN transmission, such cells should be tightly synchronized to the SFN. 
It is RAN1’s understanding that the latter scenario, as well as the case where different carriers are used, is  motivated by the possible reduction of MBMS sites while ensuring simultaneous reception of MBMS and unicast with a single receiver. It should be noted that the feasibility of such deployment, including the UE aspects, was not discussed in RAN1. However, it is expected that it would be necessary for the unicast-only cells on the same carrier to disable those DL resources that would otherwise coincide with MBMS resources used by the SFN.
(Q6)
Be kept Informed on discussions on synchronization for Unicast cells in general.
(A)

A number of possible advantages of time synchronization were identified also for unicast, and a number of companies expressed their support for the additional option to do synchronous operation of E-UTRAN also for unicast services. Discussion of this is ongoing.
(Q7)

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) 

(A)
Regarding the synchronization aspect, the answer to Q5 applies. 
Regarding the turning off aspect, it is RAN1 view that once resource planning and reservation has been performed for E-MBMS, there is no advantage to temporarily turn off the E-MBMS transmissions of individual cells in the SFN areas as this can lead to reduced coverage. In particular, replacing such E-MBMS transmissions with unicast can lead to significant spectral efficiency degradation. However, as the number of contiguous cells which do not require the SFN transmission increases, some resource reuse is expected but the exact reuse distance has not been studied by RAN1.

The answer to Q4 also applies.
Actions: none.
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