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7.5
Further Enhanced MBMS

E-UTRA systems should support enhanced MBMS modes compared to UTRA operation.
Further requirements applicable to MBMS systems are:

As for the unicast case, E-UTRA should be capable of achieving the target performance levels when operating from the same site locations as existing UTRA systems.

Note: In sections referring to MBMS requirements, the term “broadcast” means “point-to-multipoint”
For broadcast transmission, E-UTRA should be capable of achieving the following target performance level at cell edge when operating from the same site locations as existing UTRA systems:
In the deployment scenario where a dedicated carrier is used for broadcast only:  
· When operating with the same content for all cells or for a group of cells broadcasting MBMS, the target performance level is FFS. Additionally techniques to improve the cell edge performance should be studied.   

Note: In Broadcast mode E-UTRA MBMS should aim the cell edge spectrum efficiency of [1 bit/s/Hz] equivalent to the support at least [16] Mobile TV channels at around [300 kbps] per channel in a 5 MHz carrier in an urban or suburban environment.
· When operating with cell specific content the target performance level is FFS.

In the deployment scenario where a carrier is shared between broadcast & unicast traffic:

· The target performance at cell edge for broadcast traffic should be in line with the existing target performance for the unicast traffic. 
· Note:  Additionally techniques to improve the cell edge performance without modifying the system designed for unicast could be used.  

Interruption time requirements:  It is understood than the total service interruption perceived by the user is caused by different factors: E-UTRAN, CN, Application. The following targets only concern the E-UTRAN part.    
The following requirements should be based on the response from SA on the overall service requirements  requested in LS to TSG SA on service requirements for LTE MBMS (Tdoc06-0216). 
a) The interruption time when changing between two broadcast streams (e.g.: two TV Channels) received in the same cell should be less than  FFS. 

b) The interruption time when changing between a broadcast stream and a unicast stream of the same service type  (e.g.: TV Channel) received in the same cell should be less than FFS. 

c) The interruption time when changing between two broadcast streams (e.g.: two TV Channels) received on different carriers should be less than  FFS. 

d) The interruption time when changing between a broadcast stream and a unicast stream of the same service type  (e.g.: TV Channel) but received on different carriers should be less than FFS.
e) The interruption time when changing between a broadcast stream on one cell and a unicast stream of the same service (e.g.: same TV Channel) on a different cell, but received on the same carrier, should be less than FFS.
E-UTRA should provide enhanced support for MBMS services. Specifically, E-UTRA support for MBMS should take the following requirements into account:

a)
Physical Layer Component Re-use – in order to reduce E-UTRA terminal complexity, the same fundamental modulation, coding and multiple access approaches used for unicast operation should apply to MBMS services, and the same UE bandwidth mode set supported for unicast operation should be applicable to MBMS operation.
E-UTRA broadcast transmission shall be supported on a dedicated carrier for broadcast traffic or a carrier shared (in Frequency or Time Domain) with unicast traffic. 

E-UTRA broadcast transmission should use the same fundamental modulation, coding and multiple access whether it is deployed on dedicated carrier or a carrier shared with unicast.  

Note: In the case of broadcast transmission being supported on a dedicated MBMS carrier, modifications aiming at a simpler solution optimised for Downlink-only traffic and reducing UE complexity whilst maximising the usage of the radio resource should show a clear benefit. 

b)
Voice and MBMS – the E-UTRA approach to MBMS should permit simultaneous, tightly integrated and efficient provisioning of dedicated voice and MBMS services to the user.
      Data and MBMS – The E-UTRA approach to MBMS should permit simultaneous, tightly integrated and efficient provisioning of dedicated data and MBMS services to the user. 
c)
Unpaired MBMS Operation – the deployment of E-UTRA carriers bearing MBMS services in unpaired spectrum arrangements should be supported
[next modified section]
8.2
Spectrum flexibility

a)
Support for spectrum allocations of different size
1)
E-UTRA shall operate in spectrum allocations of different sizes, including 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz. in both the uplink and downlink. Operation in paired and unpaired spectrum shall be supported.
2)
E-UTRA shall enable the flexibility to support broadcast transmission in both modes: “Downlink–only”, and “Downlink and Uplink” allowing an optimised usage of the available spectrum.

3)
E-UTRA shall enable the flexibility to modify the radio resource allocation for broadcast transmission according to specific demand or operator’s policy. Eg: Emergency situation, special local or global events.

 [next modified section]
8.4
Co-existence and interworking with 3GPP RAT

The following requirements are applicable to inter-working between E-UTRA and other 3GPP systems:

a)
E-UTRAN Terminals supporting also UTRAN and/or GERAN operation should be able to support measurement of, and handover from and to, both 3GPP UTRA and 3GPP GERAN systems correspondingly with acceptable impact on terminal complexity and network performance.

b)
E-UTRAN is required to efficiently support inter-RAT measurements with acceptable impact on terminal complexity and network performance, by e.g. providing UE's with measurement opportunities through downlink and uplink scheduling.

c)
The interruption time during a handover of real-time services between E-UTRAN and UTRAN is less than 300 msec
d)
The interruption time during a handover of non real-time services between E-UTRAN and UTRAN should be less than 500 msec

e)
The interruption time during a handover of real-time services between E-UTRAN and GERAN is less than 300 msec
f)
The interruption time during a handover of non real-time services between E-UTRAN and GERAN should be less than 500 msec
g)
Non-active terminals (such as one being in Release 6 idle mode or CELL_PCH) which support UTRAN and/or GERAN in addition to E-UTRAN shall not need to monitor paging messages only from one of GERAN, UTRA or E-UTRA
h) The interruption time during a handover between an E-UTRA broadcast stream and a UTRAN unicast stream providing the same service (e.g. same TV channel) is less than FFS. (Value to be agreed following SA guidance)

i)  The interruption time during a handover between an E-UTRA broadcast stream and a GERAN unicast stream providing the same service (e.g. same TV channel) is less than FFS. (Value to be agreed following SA guidance)

j)  The interruption time during a handover between an E-UTRA broadcast stream and a UTRAN broadcast stream providing the same service (e.g. same TV channel) is less than FFS. (Value to be agreed following SA guidance)
The above requirements are for the cases where the GERAN and/or UTRAN networks provide support for E-UTRAN handover.

Reduction in network and terminal complexity and cost by not mandating support for the measurements and handovers to/from GERAN/UTRAN should be considered.

Note:
The interruption times above are to be considered as maximum values. These values may be revisited when the overall architecture and the E-UTRA physical layer has been defined in more detail.
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