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1. Introduction

It was agreed in last meeting that a new section describing MBMS should be add in the new TR, as required by IMT-A “The proponents should describe the supported broadcasting solutions.”. However, MBMS for LTE-A has not been well discussed. In this contribution, we bring up some MBMS standardization issues and discuss the performance requirements.

2. Discussion
2.1. Way forward on MBMS standardization
The standardization work of MBMS in LTE is deferred to Rel-9. The agreements in Rel-8 are still kept by the working groups. In RAN1, the MBMS specification is still kept as before. In RAN2/RAN3, the agreements are moved to annex. One issue is how to carry out the MBMS standardization in Rel-9 and LTE-A. Whether Rel-9 MBMS should be merged into LTE-A? We don’t think so. First, LTE-A is still at the study item stage, while MBMS in LTE began to move to stage 3 in RAN2/RAN3 with some stage 2 open issues and almost finished in RAN1. Thus, the timeline is not overlapped. In fact, Rel-9 MBMS is not totally independent with what will be in LTE-A, since the major parts in L2/L3 would be reused by LTE-A MBMS to ensure the compatibility. If we merge Rel-9 and LTE-A MBMS together, the risk is either LTE system will never support MBMS because new techniques in LTE-A to be used are beyond the LTE scope, or there is little performance improvement of LTE-A MBMS compared to Rel-8. 

Recommendation: The standardization of MBMS in RAN1 for Rel-9 (to solve a few open issues) and LTE-A can be parallel (to focus on new techniques beyond Rel-8).

2.2. Performance requirements

The MBMS performance stated in 36.913 is quite top level, as “The targets for MBMS in Advanced E-UTRA and Advanced E-UTRAN should be better than those studied in Release 8 E-UTRA and E-UTRAN [25.913]. Specifically, the target spectrum efficiency for MBMS in Advanced E-UTRA should be better than that in Release 8 E-UTRA.” It is not clear about how much it will be improved.
In the study of Rel-8, it is found that the spectrum efficiency of MBMS is around 0.9~1.0
 bits/s/Hz for case 3(ISD 1732m), 3.02~3.18 bits/s/Hz for case 1/2/4. The requirement in 25.913 is 1bit/s/Hz.
In LTE-A, the achievable spectrum efficiency can be estimated as:

Case 1:

The cell edge SINR for case 1 is around 25dB. Well, the operation point of 64QAM 4/5 is around 16dB, so there is sufficient room for further improvement of the spectral efficiency. For instance, the operation point of 16QAM 2/3 is around 8dB, so when 16QAM 2/3 stream and a 64QAM 4/5 stream are transmitted by superposition with SIC, the power configuration could be 0.864Pt for 16QAM 2/3 and 0.136Pt for 64QAM 4/5. Then the spectrum efficiency would be 4.7bits/s/Hz. Another example is to transmit two 16QAM 7/8 streams by superposition to achieve a spectrum efficiency of 4.4.

MIMO can also achieve similar or higher spectral efficiency. Details are not discussed in this paper.
In ITU-R M.2078, the multicast requirement will finally be 3~4bits/s/Hz
.
Therefore, 4.5bits/s/Hz seems to be a suitable value for case 1.

Rural:

For rural case, there is small difference of SINR between 10dB and 20dB penetration loss, because the path loss model for 800MHz is assumed to be L= 113.2 + 34.4log10(R) [2], compared to L= 120.9 + 37.6log10(R) for 900MHz assumed by [25.814]. For 15dB SINR, the achievable spectral efficiency is around 2.6~3.0bit/s/Hz.

On the other hand, in ITU-R M.2078, the spectral efficiency is 2.25~3bits/s/Hz for rural cell. So we think 2.8bits/s/Hz is a suitable value.
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Fig. 1 SINR of different radio environments

According to above analysis, we propose the LTE-A MBMS performance requirements be: 

Table -1 proposed LTE-A MBMS performance requirement for 95% coverage

	Radio env
	Case 1 (ITU-R urban macro cell)

[bits/s/Hz/cell]
	Micro


	Indoor


	Rural/

High speed (ITU-R rural macro-cell)

	DL (2x2)
	4.5

(LTE x 1.5)
	/
	/
	2.8




Note 1: repeater is not taken into account in Table-1.

To achieve the 30%~50% performance improvements, new techniques need to be studies, e.g.:

1. Multi-antenna techniques, e.g. spatial multiplexing

2. Enhanced MBSFN transmission

3. Relay/repeater

Detailed techniques and studies can be found in [3].

For SC-PTM, the performance varies with the number of UEs, so it is difficult to set the precise requirement. However, when there is only one UE, it is expected to achieve the equivalent performance compared to unicast.

2.3. Features

There was an agreement that in Rel-8, only broadcast and enhanced broadcast were supported. However, in ITU document “IMT.TECH” it is stated that “It is desirable that IMT-Advanced systems support multimedia broadcast and multicast Services with higher spectrum efficiency than IMT-2000 systems.” Thus, it is needed to review the basic features supported in LTE-A, e.g. support of multicast services.

SC-PTM is another component of the broadcast solution, since it is not mandated that for an IMT-A solution only multi-cell transmission needs to be described. Many new LTE-A unicast techniques might also be applied to SC-PTM, so we recommend that single-cell transmission needs to be well discussed.

3. Conclusions

In this paper, we discuss the MBMS issues in LTE-A. We propose the standardization of MBMS in RAN1 for Rel-9 and LTE-A be parallel. For Rel-9, the target is to solve a few open issues in stage2/3, and in LTE-A, the focus is to study the new techniques beyond Rel-8.

We also provide the initial performance requirements for LTE-A MBMS. We propose RAN1 discuss these figures in the table and draw a conclusion on this.
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Text Proposal for TR 36.913

8.4
Further Enhanced MBMS

The targets for MBMS in Advanced E-UTRA and Advanced E-UTRAN should be better than those studied in Release 8 E-UTRA and E-UTRAN [3]. Specifically, the target spectrum efficiency for MBMS in Advanced E-UTRA should be better than that in Release 8 E-UTRA.

…

For broadcast transmission, Advanced E-UTRA should be capable of achieving the [30%~50%] performance improvements at cell edge when operating from the same site locations as existing E-UTRA systems:

In the deployment scenario where a dedicated carrier is used for broadcast only, the targets is as table X shows,
Table -X LTE-A MBMS performance requirement for 95% coverage

	Radio env
	Case 1 (ITU-R urban macro cell)

[bps/Hz/cell]
	Micro


	Indoor


	Rural/

High speed

	DL (2x2)
	4.5

(LTE x 1.5)
	/
	/
	2.8



� The simulation results of different companies have big deviation, so a range is used in stead of a precise value.


� The environments in M.2078 are different from what’s in LTE-A. The requirement 4bits/s/Hz is for Micro cell





