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1. Introduction

Several contributions [1-9] have been presented in recent WG1 meetings on L1 implications for providing MBMS services for UTRA FDD. Investigated techniques to reduce Tx power requirements included for example usage of longer TTI lengths, Soft Handover and Tx Diversity. In most cases, mapping of the MBMS service onto a S-CCPCH was assumed, but other possibilities were investigated as well.

As a result of the previous discussions for UTRA FDD, a reduction down to some 15-20% base station DL Tx power is indicated for supporting a 64kbit/sec reference MBMS service on S-CCPCH.

Reference [10] presented a similar discussion document on MBMS for UTRA TDD (1.28Mcps option). This contribution investigated an R4-based LCR TDD system in a deployment area with 3 LCR carriers in a 5 MHz bandwidth and mapping the MBMS service in this system onto an S-CCPCH contained in 1 single timeslot and assuming a frequency reuse factor 3 for this timeslot.

These results showed that LCR TDD can provide an MBMS service up to 64kbps at BLER=10% or around 16-32kbps at BLER=1% could be supported when using full base station Tx power in the S-CCPCH timeslot. It was also recommend that in order to improve resource efficiency, several performance enhancing techniques should be investigated similar to UTRA FDD context, i.e. impact of techniques such as Tx diversity or increased time diversity.

The present document discusses provision of MBMS service for UTRA TDD (3.84 Mcps option) for 1 single 5MHz UTRA TDD carrier.

This contribution evaluates solutions in which MBMS is mapped onto an R99/R4 S-CCPCH using 20 ms or 80 ms TTI’s and SF=16. Coverage and achievable data rates per cell are investigated and compared for several scenarios. As an alternative for providing MBMS service, the use of SF=1 in MBMS service timeslots is also investigated.

2. Simulation methodology and scenarios

For estimating the coverage for the MBMS service, observed DL Ior/Ioc levels for the MBMS TS’s are derived for the UMTS30.03 urban-pedestrian test environment. Solutions are evaluated using both reuse factors of  3 and 4. In the 2 investigated scenarios, a set of either 3 or only 2 TS’s per frame is exclusively reserved for providing the MBMS service in all cells in the deployment area. Simulation assumptions used for deriving the observed DL Ior/Ioc levels are summarized in the Appendix of this document.

Scenario 1 - reuse factor 3:

A set of 3 time slots per frame in the deployment area is exclusively reserved for MBMS service mapped on S-CCPCH. Each cell transmits in every frame, but in only one time slot per frame.

Example for 20 ms TTI:

· Set 1 cells transmit S-CCPCH in TS n of frames m and m+1

· Set 2 cells transmit S-CCPCH in TS n+1 of frames m and m+1

· Set 3 cells transmit S-CCPCH in TS n+2 of frames m and m+1

Two cases are considered,

· Case 1 (R99/4 compliant): SF =16, 8 codes per active time slot; data rate = 64 Kbps

· Case 2 (non compliant with R99/4): SF =1, 1 code per active time slot, data rate = 136 Kbps

Scenario 2 - reuse factor 4:

A set of 2 time slots per frame in the deployment area is exclusively reserved for MBMS service mapped on S-CCPCH. Cells use an S-CCPCH multi-frame allocation of 4 frames (but 2 or 8 frames could equally be used). Set 1 and 2 cells transmit in the first MBMS service TS in 4 frames out of 8 frames and do not transmit in the 4 remaining frames. Set 3 and 4 cells transmit in the second MBMS service TS instead.

Example for a multi-frame of 4 frames, but with 20 ms interleaving period:

· Set 1 cells transmit S-CCPCH in TS n of frames m and m+1

· Set 2 cells transmit S-CCPCH in TS n of frames m+2 and m+3

· Set 3 cells transmit S-CCPCH in TS n+1 of frames m and m+1

· Set 4 cells transmit S-CCPCH in TS n+1 of frames m+2 and m+3

Two cases are considered,

· Case 1 (R99/4 compliant) SF =16, 14 codes per active time slot; data rate = 57 Kbps

· Case 2 (non compliant with R99/4) SF =1, 1 code per active time slot, data rate = 73 Kbps

In scenario 1, 3 TS’s out of 15 are used for the MBMS service in the system. For scenario 2, only 2 TS’s out of 15 are used while still achieving a higher reuse factor as compared to scenario 1 by means of multi-frame allocations.

3. Discussion

Observed DL Ior/Ioc levels are shown in figure 1. For comparison purposes, the figure also includes DL Ior/Ioc levels for the case, reuse =1 (i.e. when all cells transmit a DL Common Channel in the same TS at the same fixed BS Tx power.

These observed DL signal-to-interference ratios are then mapped to ITU Pedestrian A link-level performance results for the MBMS service corresponding to the particular Physical Channel mapping chosen.

It should be noted that ITU Pedestrian A is one of the the more challenging channel test environments.
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Figure 1: CDF of observed DL Ior/Ioc for urban-pedestrian test environment

Figure 2 shows the observed DL BLER as derived from ITU Pedestrian A / 3kmh for a reuse factor of 3. In this straightforward Physical Channel mapping approach, the S-CCPCH has a TTI of 20ms and is mapped on 8 codes at SF=16 per TS. Coverage for a 64 kbps MBMS service can be achieved for BLER < 10% and 90% of all UE’s in the deployment area.

For comparison purposes, also plotted are results for mapping a 136kbps MBMS service with a 80ms TTI onto a SF=1 Physical Channel, even if SF=1 on S-CCPCH is not allowed in the R99/R4 baseline. Thos Physical Channel mapping uses twice the number of resource units compared to the 64 kbps MBMS bearer. Due to higher interleaving gains and inherent better MUD performance when using SF=1 bursts, at least the same degree of coverage can be achieved with more than doubling the MBMS throughput.
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Figure 2: CDF of observed DL BLER for urban-pedestrian test environment with reuse factor 3
Figure 3 shows the observed DL BLER as derived from ITU Pedestrian A / 3kmh for a reuse factor of 4. In a straightforward Physical Channel mapping approach, the S-CCPCH has a TTI of 20ms and is mapped on 14 codes at SF=16 per TS with a multi-frame allocations of 4 frames. Coverage for a 57 kbps MBMS service can be achieved for BLER < 10% and 90% of all UE’s in the deployment area.

For comparison purposes, also plotted are results for mapping a 73kbps MBMS service with a 80ms TTI at SF=1 and using a multiframe allocation of 8 frames.
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Figure 3: CDF of observed DL BLER for urban-pedestrian test environment with reuse factor 4
4. Conclusion

The simulation results presented in this document demonstrate reasonable performance and resource efficiency when providing MBMS services in UTRA TDD (3.84 Mcps option) based upon existing R99/R4 functionality. Simulation results are summarize in table 1.

	
	Data Rate
	TS’s per frame
	BLER for 90% coverage

	Reuse 3

(R99/4 Compliant)
	64kbps / cell
	3
	<10%

	Reuse 3

(Using SF=1)
	136 kbps / cell
	3
	<10%

	Reuse 4

(R99/4 compliant)
	57 kbps / cell
	2
	<10%

	Reuse 4

(Using SF=1)
	73 kbps / cell
	2
	<10%


Table 1: Summary of results

But similar to the case of FDD, it will be beneficial to investigate several additional performance enhancing features for inclusion into R6 in order to achieve further improvements for MBMS.

Potential areas for investigation of such functionality should include:

· Usage of SF=1 for S-CCPCH bursts

· Extending the use of DL open-loop transmit diversity schemes on S-CCPCH

· Power-control for MBMS user groups

An important aspect of providing MBMS services in TDD is that there is no need for special hardware over common implementations since it is already possible to support S-CCPCH reception in Cell DCH in the R99/R4 baseline. 
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Appendix A - simulation assumptions

	Parameter
	Assumption

	Cellular layout
	Hexagonal grid, 1 sector per cell site

	Cell size
	300 m

	Reuse factors
	Reuse 3 and 4

	Propagation law
	UMTS30.03 urban-pedestrian

	Standard deviation log-normal
	10 dB

	BS Tx power
	36 dBm

	Channel model
	ITU Pedestrian A / 3kmh

	Transport Channel
	FACH

	TTI
	20 ms and 80 ms

	Physical channel mapping
	S-CCPCH

	Burst type
	2

	Spreading Factor
	16 and 1

	FEC
	Turbo 1/3

	Power Control
	Off

	Channel Estimation
	Realistic

	Receiver
	MMSE

	Carrier Frequency
	2000 MHz








