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1. Introduction
In the output file of RAN4 study item phase, the E-MBMS operation on a standalone carrier was highlighted and it is proposed to continue this discussion in LTE work item phase [1]. In the last RAN4 meeting, document [2] discussed the feasibility issue of E-MBMS operation on unpaired spectrum for E-UTRA FDD system from the point view of interference from FDD uplink transmission into an unpaired band E-MBMS. This document presents same issue for TDD by analyzing the RF requirements of a standalone MBMS carrier in the appropriate band in the presence of TDD unicast transmission.

2. Analysis 

In document [2], UE side impact on simultaneous and non-simultaneous E-MBMS transmission is analyzed. The analysis is based on the UTRA FDD UE RF parameter ACLR and Blocking requirements. Interference between E-UTRA BS’s was not considered in that document. This document presents UE-UE interference and eNB-eNB interference impact on E-MBMS operation. A corresponding scenario of TDD E-MBMS operation in appropriate band is also proposed.
In this document, the analysis is based on 5MHz E-UTRA bandwidth and the required RF parameters are derived by bandwidth scaling based on UTRA TDD RF parameters.
· Interference from TDD UE to MBMS UE
· Impact of TDD UE OOB Emission on E-MBMS UE Receiving
When considering the co-located UE-UE interference, the worst situation is the E-MBMS reception interfered with a nearby E-UTRA TDD UE. From the 3G research results, 1m is deemed as the minimum isolation distance between two UE’s and corresponding MCLUE-UE is 40dB [3]. The uplink signal of E-UTRA TDD UE will interfere the MBMS UE through ALCR and MCL. When TDD UE and MBMS UE is realized in the same platform, only the ACLR is considered to attenuate the signal. 
As for 5MHz MBMS UE, the corresponding in-band thermal noise power is -99dBm. According the 3G specifications the corresponding interference signal should be 7 dB lower than the receiver protection level in order not to cause too much receiver sensitivity degradation. Then the acceptable interference level at MBMS UE receiver should not exceed -106dBm. 
For the co-located case, the interferring signal level caused by a co-located UE is 

Pmax-ACLR-MCL=24dBm-33-40=-49dBm

For the case of MBMS UE and E-UTRA TDD in the same platform, the received interference level at MBMS UE receiver is 
Pmax-ACLR=24dBm-33dB=-9dB
From the calculation, we can see that the interference signal level at MBMS UE receiver by far exceeds the acceptable interference level in both cases when operating in adjacent frequency carrier.
· Impact of E-MBMS UE receiver Blocking 

A MBMS UE receiver may be blocked by a nearby E-UTRA TDD UE when operating on the adjacent channel. 

For colocated UE

The blocking signal level caused by E-UTRA TDD UE can be simply calculated by, Pmax-MCL=24-40dB=-16dBm.
For the case of MBMS UE and TDD UE in the same platform, the blocking level is the E-UTRA UE Tx power minus the antenna coupling loss.

It is seen the blocking level is too stringent for UE implementation.
· Interference from MBMS BS to E-UTRA TDD BS
Since TDD uplink and downlink operate on the same radio frequency, it is essential to analysis the eNB-eNB interference impact between E-MBMS and TDD systems. For eNB-eNB interference, co-located interference is worst case due to limited antenna coupling loss. In [3], it is proposed that a minimum coupling loss between two BS antennas of 30dB is considered. Assuming E-UTRA TDD BS noise figure of 6dB, the total 5MHz in-band thermal noise power is 102dBm. In order not to degrade the TDD BS sensitivity too much, the E-MBMS interfering signal at receiver side should be below -109dBm. Thus gives:
Out of band emission level –MCL<-109dBm/5MHz

For co-located BS’s, MCLBS-BS=30dB. Then,

Out of band emission level<-109dBm/5MHz+30dB

So the out of band emission at transmitter side should be lower than -79dBm/5MHz. Thus gives a ACLR value of about 122dB (43-(-79)=122dB) for E-MBMS BS, which is too stringent considering the state-of-art technology. Further more, if the E-MBMS have higher transmission power the required ACLR will be increased by the power difference between E-MBMS and E-UTRA TDD BS.
From the above analysis, it is seen that the required RF requirement is so stringent that it is impossible for E-MBMS and TDD operation simultaneously in closely adjacent frequency carrier. The most straightforward way for simultaneous operation of E-MBMS and E-UTRA TDD is to select a frequency band other than the current TDD band to deploy TDD MBMS service. In 25.913, one of the goals of LTE is that operation in paired and unpaired spectrum should not be precluded. This item aims at more flexibility in using spectrum for E-UTRA. Considering this kind of flexibility mentioned above and the related implementation, the band of 2110-2130MHz or more is apporiate to provide MBMS service for TDD together with the TDD uincast system operating in 1900-1920MHz or 2010-2025MHz since it have enough separation from TDD band and have similar RF characteristic, which will make it easier to use the current RF design by small improvement. Figure 1 gives a example of how E-MBMS for TDD systems should be deployed, with 

Figure 1 scenario E-MBMS operation for E-UTRA TDD system in paired band.

3. Conclusion
This documents presents analysis on RF requirement for simulataneous E-MBMS and E-UTRA TDD operation and correspongding feasibility. And a corresponding E-MBMS scenario for TDD is also proposed.
Meanwhile we also would like to conclude the E-MBMS scenario discussion so far in RAN4. In summary, it can be devided into the following possible scenarios for E-MBMS and unicast combination，
Scenario 1 :  E-UTRA FDD unicast + Standalone FDD E-MBMS
Scenario 2 :  E-UTRA FDD unicast + Standalone TDD E-MBMS

Scenario 3 :  E-UTRA TDD unicast + Standalone TDD E-MBMS

So it is suggested to clarify in RAN4 level for which scenario the currently discussed feasibility on standalone carrier MBMS is applicable? Should different scenario have different feasibility study and different conclusion about spectrum availability?
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