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1.
Introduction 

For the Rel-6 feature MBMS, combining of MBMS P‑t‑M FDD transmissions from more than one cell has been discussed in RAN WGs. Different schemes of combining (e.g. selection combining, soft combining) have been assessed. This contribution is proposing to:

· Define different levels of synchronisation: "MBMS Simulcast Accuracy Level"

· Signal the "MBMS Simulcast Accuracy Level" to the UE

· Define +/-6400 chips as a medium and +/-2560 chips as the most precise "MBMS Simulcast Accuracy Level"

2.
Justification

2.1
Need for Different Levels of Network Synchronisation

If more than one cell is transmitting identical MBMS data in P‑t‑M, significant DL power savings can be achieved when combining these signals in the UE. From a UEs perspective, the following aspects facilitate combining:

· Alignment of received signals
If signals from different cells are well time-aligned at the location of the UE, receiver can use this fact to facilitate searching, detection and decoding of the signals

· Alignment of Frame Boundaries
If Radio Frames from different cells containing identical MBMS data are well time-aligned

· no in-band sequence numbering is required to identify corresponding frames

· no UE knowledge about neighbour-cells SFN/CFN offset (better: SFN/MFN offset) is required

However, as possibly a large number of cells are involved in P‑t‑M transmission of MBMS data, perfect synchronisation of transmissions puts a significant burden to UTRAN. For instance, RNC has to derive, calculate and control Chip- and Frame-Offset values for all cells where simulcast of MBMS data shall apply (a graphical representation of such mechanism is depicted in [1]). Effort for derivation and tracking of synchronisation is generally superproportional to the requested accuracy.

Moreover in today’s FDD networks (i.e. networks where cell’s SFNs are not synchronised), perfect synchronisation of P‑t‑M MBMS transmissions cannot be achieved due to the 256-chip granularity for time-adjustment of physical channels (to preserve channelisation-code orthogonality).

Arguments from above are suggesting distinguishing reasonable Levels of Network Synchronisation, e.g.: 

· "MBMS Simulcast Accuracy Level 0"
This Level would correspond to a situation where combining of MBMS signals from different cells is not possible at all, e.g. due to the fact that neighbouring cells are using P-t-P mode

· “MBMS Simulcast Accuracy Level 1”
This level would correspond to a situation where corresponding frame boundaries (i.e. Radio Frames containing identical MBMS data) can be detected by a simple “minimum time distance” algorithm in the UE.

· "MBMS Simulcast Accuracy Level 2"
This level would correspond to a tight synchronisation of P-t-M MBMS transmissions

2.2
Benefits of Signalling "MBMS Simulcast Accuracy Level" to UE

Knowledge of the applied "MBMS Simulcast Accuracy Level" to the UE is beneficial, as implementers can choose to apply different algorithms for different levels. For instance:

· "MBMS Simulcast Accuracy Level 0"
If this situation is known to the UE, implementers could e.g. lower thresholds for disabling neighbour cell search, leading to reduced searching time (and in turn to improved reception of MBMS data) and battery savings

· “MBMS Simulcast Accuracy Level 1”
If this situation is known to the UE, implementers could e.g. use selection combining. Depending on UE implementation (e.g. signal buffering and signal searcher capabilities) other combining methods may be applied.

· "MBMS Simulcast Accuracy Level 2"
If this situation is known to the UE, signal searching is facilitated compared to “Level 1”. Depending on UE implementation (e.g. signal buffering capabilities and advanced receiver techniques) soft-combining methods may be applied

Of course, detailed specification on how this information is made available to the UE (via RRC) is subject to RAN2 decision. Nevertheless, given the evidence that this information can be carried via e.g. SIB or MCCH, provision of these accuracy levels by the network should be agreed in RAN3.

2.3
Proposal for Definition of "MBMS Simulcast Accuracy Level"

In order to accelerate decision on “MBMS Simulcast Accuracy Level” and having the targeted finalisation data (Dec’ 2004) in mind, it is proposed to agree on a simple and concrete definition of “MBMS Simulcast Accuracy Levels”:

· "MBMS Simulcast Accuracy Level 0"
Even if there are MBMS transmissions from neighbouring cells, these are not suited for combining

· “MBMS Simulcast Accuracy Level 1”
MBMS transmissions from neighbouring cells are available and suited for combing. Relative time difference between cells (compared to a virtual reference cell) are at the maximum +/‑ 6400 chips

· "MBMS Simulcast Accuracy Level 2"
MBMS transmissions from neighbouring cells are available and suited for combing. Relative time difference between cells (compared to a virtual reference cell ) are at the maximum +/‑ 2560 chips 

Reason for definition of “Level 0” should be evident from section 2.3 above.

For definition of “Level 1”, there is the simple assumption that it should be an easy task for the UE to autonomously detect corresponding frame boundaries if their distance in time domain is less than 5 slots (12800chips).

For definition of “Level 2”, the inherent inaccuracies for a multi-cell P-t-M transmission system have been taken into account:

· Immanent Inaccuracy 1: Spread of Propagation Delays for P-t-M
In case of synchronisation for SHO in cell_DCH, CFN_SFN_observed_time_difference measurement can be used to individually adapt transmissions in such way that signals are synchronised at UE location. However, this measurement (as SFN_SFN_observed_time_diff measurement, too) includes the individual propagation delays for the signal of the measured transmissions. In MBMS P-t-M case propagation delays are not common, thus UEs have to cope with the resulting inaccuracy in any case. This fact suggests that a similar accuracy as in the cell_DCH case (i.e. +/‑ 148 chips) is not appropriate.

· Immanent Inaccuracy 2: Availability of UE measurements
Even if SFN_SFN_observed time difference may help to calculate and adjust the transmission timings (i.e. the offset of MTCH from SFN in terms of chips and frames) for P-t-M in different cells, these measurements are not by default available in the RNC. It would cause significant processing and Air-Interface Load to find UEs providing these measurements (nota bene: for all pairs of cells in the P-t-M Simulcast Area), bring them to RRC connected mode and retrieve and average their measurements. For this reason it is deemed impractical to exploit UE measurements for network synchronisation purpose.

· Immanent Inaccuracy 3: Granularity of Transmission Time Adjustment
The fact that transmission time of S-CCPCH in different cells can only be adjusted within steps of 256 chips suggests that the value for a maximum achievable synchronisation should be a multiple of 256.

· Immanent Inaccuracy 4: Number of Involved Cells
Number of cells in a P-t-M MBMS Simulcast area is usually significantly higher than the number of cells involved in SHO for a particular UE (usually 3 or 4 at maximum). In a general scenario, a P-t-M MBMS Simulcast are could span a whole RNC with all its controlled NodeBs and their cells. A time Alignment of MBMS transmission for such a high number of cells is by nature subject to a higher uncertainty.

From these given inaccuracies, it is obvious that a synchronisation accuracy significantly less than for SHO in cell_DCH is reasonable. Moreover, UEs suited for receiving, decoding and presenting MBM-Services are by principle more complex than legacy UEs (e.g. pure-voice-UEs, for which the +/‑ 148 chips inaccuracy was once designed). Thus, significantly higher tolerance towards synchronisation inaccuracies can be postulated. This assumption suggests choosing the maximum achievable synchronisation accuracy in the network in the order of few thousand chips. 

3.
Conclusion and Proposal

This TDoc explained the motivation for introducing and defining “MBMS Simulcast Levels” for MBMS P-t-M transmissions in FDD mode. It is proposed to:

Prop 1) Define different basic levels of synchronisation: "MBMS Simulcast Accuracy Level"

Prop 2) Agree on the principle of signalling the "MBMS Simulcast Accuracy Level" to the UEs

Prop 3) Define "MBMS Simulcast Accuracy Level" along the lines of section 2.3, i.e. +/‑ 6400 chips as a medium and +/‑ 2560 chips as the most precise level.

Related discussion documents and CRs to 25.331 (RAN2), 25.402, 25.423 and 25.433 (RAN3) will be provided as soon as a RAN3 guideline is available.

4.
Abbreviations

MBMS
Multimedia Broadcast Multicast Service

MCCH
MBMS Control Channel

P-t-M
Point-to-Multipoint

SHO
Soft-Handoff

SIB
System Information Block
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