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1
Introduction
The intention of this contribution is to provide:
1. Detailed observations on SC-PTM vs. MBSFN efficiency for public safety, based on the simulation results captured in section 6.2 of TR 36.890 (R2-151788), to be captured at the end of section 6.2.
2. Conclusion based on the observations, to be captured in section 9.

3. A clarification in the introduction to the simulations.

2
Clarification

In section 6.2.2, 6.2.3 and 6.2.4, the evaluations do not consider the use of reserved cells MBMS resources for low power unicast transmission and the interference impact in neighbour cells when reserved cells are not used. It is proposed to add a note in section 6.2.1.
Proposal 1: Add a note in section 6.2.1 to indicate that the evaluations do not consider the use of reserved cells MBMS resources for low power unicast transmission and the interference impact in neighbour cells when reserved cells are not used.

3
Observations
We proposed to capture the following observations based on the simulations results in section 6.2 of the TR:
Based on the simulations results in above sections, Table 3.1 captures the breaking point for the number of cells with group users, below which SC-PTM can occupy less radio resources than MBSFN for different deployment scenarios. The breaking point distinguishes between a) unlimited number of group members per cell (non-adaptive SC-PTM, i.e. SC-PTM without feedback) and b) up to 8 group members per cell (adaptive SC-PTM, i.e. SC-PTM with UL feedback).
Table 3.1: Breaking points for the number of cells with group users, below which SC-PTM occupies less radio resources than MBSFN
	Deployment scenarios
	Unlimited number of group members per cell
	Up to 8 group members per cell

	Pre-defined MBSFN areas of 21 cells (i.e. all cells of seven 3-sector base stations) with group members distributed in any of these cells, surrounded with one ring of reserved cells
	14
	21

	Pre-defined MBSFN areas of  57 cells (i.e. all cells of nineteen 3-sector base stations) with group members distributed in any of these cells, surrounded with one ring of reserved cells
	25
	39

	Pre-defined MBSFN areas of 21 cells (i.e. all cells of seven 3-sector base stations) with group members distributed in any of these cells, without reserved cells around
	21
	SC-PTM always occupies less radio resources than MBSFN

	Pre-defined MBSFN areas of  57 cells (i.e. all cells of nineteen 3-sector base stations) with group members distributed in any of these cells, without reserved cells around
	47
	SC-PTM always occupies less radio resources than MBSFN

	MBSFN areas exactly consisting of cells containing group users plus one ring of supporting cells around
	4
	20


For SC-PTM with group-specific MCS adaptation, the gain is high for small group sizes (i.e. if number of group users is 4, the spectrum efficiency gain is >100% compared to SC-PTM without feedback) and decreases with increasing group size, but remains decent when the number of group users is 10 (i.e. the spectrum efficiency gain is > 50% compared to SC-PTM without feedback).
For SC-PTM with HARQ feedback, HARQ with up to 2 retransmissions spread in time to exploit time diversity achieves a further gain of about 0.1-0.2 b/s/Hz regardless of group size in the range of 1-10 group users.
Proposal 2: Capture the above text in a new subsection 6.2.5 "Observations".

4
Conclusion
We propose to capture the following paragraph in section 9 (conclusion):

When considering different broadcasting transmission techniques, i.e. MBSFN vs. SC-PTM with and without feedback, to transfer MBMS data to a group of users, several factors influence which of these techniques performs better in terms of radio resource consumption. SC-PTM transmission can consume fewer resources than MBSFN transmission if a service needs to be provided in a limited geographical area for which MBSFN transmission requires an MBSFN area with a significant number of cells without group users transmitting the service. The spectral efficiency of MBSFN transmission increases with the increasing size of the geographical area where the service needs to be provided up to a point where MBSFN transmission can consume fewer resources than SC-PTM transmission. This point may vary for different deployment scenarios. With UL feedback, the spectral efficiency of SC-PTM is increased so that the point over which MBSFN transmission can consume fewer resources than SC-PTM transmission corresponds to a larger geographical area.  The spectral efficiency of SC-PTM with UL feedback converges to the spectral efficiency of SC-PTM without feedback as the number of receiving UEs in the cell increases. There is no conclusion on the overhead and detailed scheme supporting UL CSI/HARQ feedback for SC-PTM transmission.
Proposal 3: Capture the above text in section 9 (conclusion).
5
Text Proposal
The text proposal below provides reflect the TR modifications according to proposals 1, 2 and 3.

6.2
Radio resource efficiency

6.2.1
Introduction

This section captures the results of simulations attempting to compare the use of SC-PTM transmission, MBSFN transmission and unicast transmission. Simulation assumptions are specific to each simulation and captured together with the associated results. Full details are in [6], [7] and [8].

For MBSFN transmission, the following conventions are used:

G
Number of cells with group users

M
Number of cells participating in the MBSFN transmission

R
Number of reserved cells around the MBSFN cells

NOTE:
The evaluations do not consider the use of reserved cells MBMS resources for low power unicast transmission and the interference impact in neighbour cells when reserved cells are not used.
[...]
6.2.5
Observations

Based on the simulations results in above sections, Table 6.2.5-1 captures the breaking point for the number of cells with group users, below which SC-PTM can occupy less radio resources than MBSFN for different deployment scenarios. The breaking point distinguishes between a) unlimited number of group members per cell (non-adaptive SC-PTM, i.e. SC-PTM without feedback) and b) up to 8 group members per cell (adaptive SC-PTM, i.e. SC-PTM with UL feedback).
Table 6.2.5-1: Breaking points for the number of cells with group users, below which SC-PTM occupies less radio resources than MBSFN
	Deployment scenarios
	Unlimited number of group members per cell
	Up to 8 group members per cell

	Pre-defined MBSFN areas of 21 cells (i.e. all cells of seven 3-sector base stations) with group members distributed in any of these cells, surrounded with one ring of reserved cells
	14
	21

	Pre-defined MBSFN areas of  57 cells (i.e. all cells of nineteen 3-sector base stations) with group members distributed in any of these cells, surrounded with one ring of reserved cells
	25
	39

	Pre-defined MBSFN areas of 21 cells (i.e. all cells of seven 3-sector base stations) with group members distributed in any of these cells, without reserved cells around
	21
	SC-PTM always occupies less radio resources than MBSFN

	Pre-defined MBSFN areas of  57 cells (i.e. all cells of nineteen 3-sector base stations) with group members distributed in any of these cells, without reserved cells around
	47
	SC-PTM always occupies less radio resources than MBSFN

	MBSFN areas exactly consisting of cells containing group users plus one ring of supporting cells around
	4
	20


For SC-PTM with group-specific MCS adaptation, the gain is high for small group sizes (i.e. if number of group users is 4, the spectrum efficiency gain is >100% compared to SC-PTM without feedback) and decreases with increasing group size, but remains decent when the number of group users is 10 (i.e. the spectrum efficiency gain is > 50% compared to SC-PTM without feedback).
For SC-PTM with HARQ feedback, HARQ with up to 2 retransmissions spread in time to exploit time diversity achieves a further gain of about 0.1-0.2 b/s/Hz regardless of group size in the range of 1-10 group users.
9
Conclusions

When considering different broadcasting transmission techniques, i.e. MBSFN vs. SC-PTM with and without feedback, to transfer MBMS data to a group of users, several factors influence which of these techniques performs better in terms of radio resource consumption. SC-PTM transmission can consume fewer resources than MBSFN transmission if a service needs to be provided in a limited geographical area for which MBSFN transmission requires an MBSFN area with a significant number of cells without group users transmitting the service. The spectral efficiency of MBSFN transmission increases with the increasing size of the geographical area where the service needs to be provided up to a point where MBSFN transmission can consume fewer resources than SC-PTM transmission. This point may vary for different deployment scenarios. With UL feedback, the spectral efficiency of SC-PTM is increased so that the point over which MBSFN transmission can consume fewer resources than SC-PTM transmission corresponds to a larger geographical area.  The spectral efficiency of SC-PTM with UL feedback converges to the spectral efficiency of SC-PTM without feedback as the number of receiving UEs in the cell increases. There is no conclusion on the overhead and detailed scheme supporting UL CSI/HARQ feedback for SC-PTM transmission.
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