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1 Introduction
In previous RAN2 #54 in Tallin, some issues regarding the interference from FDD uplink transmission into an unpaired band operating as a standalone carrier for MBMS were raised in document [1]. A LS was sent to RAN4 requesting investigation of the RF requirements for the deployment of a standalone MBMS carrier in the unpaired spectrum in the presence of interference from FDD uplink transmission. 

Documents in RAN4 [2] have discussed the UE RF requirement for co-locating and same platform sharing of a standalone carrier MBMS UE in 1900-1920 MHz and FDD UE in Band I and have concluded that co-location and same platform sharing between these two technologies are possible with a guard band of 10 MHz using commercially available filters.

In this contribution, we propose a different approach to solve the above problem, rather than employ frequency orthgonality we consider time orthogonality to guarantee isolation. A smart scheduler at the NodeB schedules the UE so as to avoid simultaneous transmission and reception at the UE.  i.e. FDD UL transmission and MBMS reception are orthogonal in time. By adopting this approach, the adjacent channel to an FDD UL transmission may be used, e.g. TD-CDMA MBMS DL only in 1915MHz to 1920MHz with FDD UL in 1920MHz to 1925MHz. 
A similar proposal has been submitted in the context of E-MBMS [3].
2 Discussion
Figure 1 shows the support of dual receiver operation for MBMS over unpaired carrier. For the illustration purpose, it is assumed that unicast services are supported over the paired carrier, while MBMS is supported over the unpaired carrier. Note that out of band emissions from UL transmission could cause significant interference to MBMS reception depending on the proximity of paired UL carrier to unpaired carrier if simultaneous operation is to be supported. 
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Figure 1 - Support for unicast and MBMS services on paired and unpaired carriers

There are two potential methods to resolve the issue of MBMS receiver desensitization:

· Allow a guard band between the paired UL carrier and unpaired MBMS carrier. As [2] has identified, simultaneous operation is possible with a guard band of 10 MHz with use of commercially available filters.

· Smart scheduling. Node-B schedules resources appropriately such that uplink is never transmitted by the UE at the same time as MBMS is being received by the UE. i.e. avoid the simultaneous operation of transmission and reception at the UE via smart scheduling.
The smart scheduling approach has no RF impacts, does not require a guard band, and does not waste spectral resources through a guard band. The smart scheduling approach requires non-time-continuous transmission of an MBMS service on the MBMS carrier. We discuss the proposed method further in the following section. 

3 Proposal
To enable smart scheduling, the scheduler should have knowledge of the UE’s MBMS reception in terms of the frequency and time that the MBMS service is being received by the UE.  There are two possible ways of obtaining this information by the Node-B:

· The UE signals the frequency/time information for the MBMS service it is currently receiving with the scheduling request for the UL transmission.

· The UE signals the MBMS service ID which it is currently receiving with the scheduling request for the UL transmission. The scheduler obtains the specific frequency/time information for the indicated MBMS services from the MBMS RRM.

After acquiring the information of the MBMS services that the UE is currently receiving, the scheduler can schedule the UL transmission for the UE in such a way that it keeps the time orthogonality between the UL transmission and the MBMS reception and hence avoids simultaneous operation of transmission and reception. 

Example scheduling and UE activity for the case of support of MBMS services and voice calls for dual receiver UEs according to the proposed smart scheduling is illustrated in Figure 2. In this figure UE3 is a dual receiver capable UE which receives MBMS service and a simultaneous unicast data call while UEs 1 and 2 are just engaged in unicast data calls. UE3 is scheduled in such a way that it does not perform UL unicast transmission and reception of MBMS at the same time.
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Figure 2 - Example simultaneous support of unicast data and MBMS services for dual receiver UEs
4 Conclusion

It is extremely desirable for operators to be able to use their unpaired spectrum. However reception of service over the unpaired spectrum which is in close proximity to the transmitting band of paired spectrum results in interference if simultaneous reception/ transmission operation is supported. One way to solve the problem is to provide a guard band between the two operating bandwidths. With the help of suitable filtering, this guard band effectively provides frequency orthogonality.
In this contribution, we proposed an alternative solution which is based on the concept of time orthogonality. Using a smart scheduler with uplink signalling, the technique avoids simultaneous transmission and reception on adjacent or near-adjacent UL/DL carriers. The proposed smart scheduling approach does not require a guard band and does not waste of spectral resources. The smart scheduling approach requires non-time-continuous transmission of an MBMS service on the MBMS carrier. Moreover, the smart scheduler approach opens up all of the unpaired spectrum in the band 1900MHz to 1920MHz to dual receiver MBMS DL only operation. 
RAN2 is requested to discuss the method proposed in this document and to capture this possibility of dual receiver operation with MBMS over a standalone carrier in the MBMS SI TR. 
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<<<<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>

6.1.3  Interference issues in simultaneous operation of unicast and MBMS auxiliary carrier

Figure 1 shows the support of dual receiver operation for MBMS over an unpaired carrier. For the purposes of illustration, it is assumed that the unicast service is supported over the paired carrier, while MBMS is supported over the unpaired carrier. Note that out of band emissions from UL transmission could cause significant interference to MBMS reception depending on the proximity of the paired UL carrier to the unpaired carrier if simultaneous operation is to be supported in the same device. 
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Figure 1 - Support for unicast and MBMS services on paired and unpaired carriers

There are two potential methods to resolve the issue of MBMS receiver desensitization:

· Solution 1: Allow a guard band between paired the UL carrier and the unpaired MBMS carrier. Simultaneous operation is possible with a guard band of 10 MHz with the use of commercially available filters.

· Solution 2: Smart scheduling. Node-B schedules resources appropriately such that the UL is never transmitted by the UE at the same time as the MBMS signal is being received. i.e. avoid the simultaneous operation of transmission and reception at the UE via smart scheduling.  The smart scheduling approach does not waste spectral resources through a guard band insertion.

6.1.3.1 Support of smart scheduling 

In order to support smart scheduling, the scheduler should have knowledge of the UE’s MBMS reception in terms of the frequency and time that the MBMS service is being received by the UE.  There are two possible ways of providing this information to the Node-B:

· The UE signals the frequency/time information for the MBMS service it is currently receiving with the scheduling request for the UL transmission.

· The UE signals the MBMS service ID which it is currently receiving with the scheduling request for the UL transmission. The Node-B obtained the specific frequency/time information for the indicated MBMS services from the MBMS RRM.

After acquiring the information of the MBMS service the UE is currently receiving, the scheduler can schedule the UL transmission for the UE in such a way to keep the orthogonality between the UL transmission and the MBMS reception in the time domain, hence avoiding simultaneous operation of transmission and reception. This also requires non-time-continuous transmission of an MBMS service on the MBMS carrier.

Example scheduling and UE activity for the case of support of MBMS services and unicast data calls for dual receiver UEs according to the proposed smart scheduling are illustrated in Figure 2. In this figure UE3 is a dual receiver capable UE which receives MBMS service and a simultaneous unicast data call while UEs 1 and 2 are just engaged in unicast data calls. UE3 is scheduled such a way that it does not perform UL unicast transmission and reception of MBMS at the same time.
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Figure 2 - Example simultaneous support of unicast and MBMS services for dual receiver UEs
<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>
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