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A new work item has been approved in RAN#71 to enhance eMBMS in LTE to better support TV services [1]. At the RAN1#84-bis meeting the following comments were recorded during the discussion of the work plan:
· Objective a may be supported on carrier on which legacy UEs can be scheduled
· It is assumed that subframes contain a new numerology are signalled as MBSFN subframes
· Signalling of services to legacy and new UEs is handled by higher layers, so RAN1 assumes that legacy UEs would not be configured to receive MBMS services in an MBSFN subframe that had a new numerology
· If legacy UEs are to be supported on the carrier, the legacy control region shall not be impacted by the new numerology in a subframe
· FFS whether MBMS MDT measurements would be impacted by any new numerology

In this contribution, we discuss the final comment listed above, regarding MBMS MDT measurements
Discussion
From TS37.320, MDT MBSFN measurements are based on the general MBSFN measurements defined in TS36.133 [3]:

The MBSFN measurement results consist of, per MBSFN area where MBMS service is received: 

- MBSFN area identity 
- Carrier frequency 
- MBSFN RSRP 
- MBSFN RSRQ 
- MCH BLER for signalling 
- MCH BLER for data, and related MCH index

Measurements are performed in accordance with requirements defined in TS 25.133 [2] and TS 36.133 [3].

From TS 36.133, key measurements, MBSFN RSRP, MBSFN RSRQ and MCH BLER, are based on the PMCH received while meeting performance requirements in Section 10 of TS36.214 [5].  From TS36.214 [5], there is a clear note for each of these measurements stating:

“NOTE 1: The measurement is made only in subframes and on carriers where the UE is decoding PMCH.”

Observation 1:	MBMS MDT measurements are the same as general MBSFN measurements.


From TS37.320, it is stated that MBSFN measurements can be optionally restricted to a specific MBSFN area using the MDT Measurement Configuration procedure:

- 	(optionally) configuration of target MBSFN area(s) for MBSFN measurement logging. If target MBSFN area(s) is configured, UE applies it in addition to other restrictions such as the logging area. The UE will log measurements as long as it receives MBMS service from an indicated target MBSFN area and is within the configured logging area. The target MBSFN area(s) is defined by a list of up to 8 entries, where each entry indicates a carrier frequency and optionally indicates a specific MBSFN area on a carrier frequency.

Note, from the detailed description in TS36.331 of the LoggedMeasurementConfiguration message used by the E-UTRAN to configure the UE to perform logging of MBSFN measurements, the network can use the targetMBSFN-AreaList IE (see description below) to restrict the MBSFN measurements to specific MBSFN area ids. 

targetMBSFN-AreaList 
Used to indicate logging of MBSFN measurements and further restrict the area and frequencies for which the UE performs measurement logging for MBSFN. If both MBSFN area id and carrier frequency are present, a specific MBSFN area is indicated. If only carrier frequency is present, all MBSFN areas on that carrier frequency are indicated. If there is no entry in the list, any MBSFN area is indicated.


Observation 2:	MBSFN measurements can be optionally restricted to specific MBSFN areas.

As defined in TS36.331, the SystemInformationBlockType2 “mbsfn-SubframeConfigList” IE enables a cell to broadcast to all UEs all the subframes that are reserved for MBSFN in downlink.  Since a cell can support up to 8 different MBSFN Areas, the SIB2 IE is a list of up to 8 “mbsfn-SubframeConfig” IEs (see below).  Note that this IE definition just indicates the SFs used and does not indicate/restrict what cyclic prefix is used by that SF.
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Observation 3:	Using SIB2, the subframes within specifc radio frames, reserved for different MBSFN areas can be broadcast to all UEs irrespective of the cyclic prefix used for those subframes.

For a UE interested in receiving eMBMS traffic for a particular MBSFN area, it needs to read SIB13 to determine the subframe location of the MCCH supporting that MBSFN area (1 MCCH per MBSFN area).  The radio-frames and sub-frames that the MCCH belonging to a particular MBSFN area, are semi-statically configured (using the sf-AllocInfo-r9 IE within MBSFN-AreaInfoList IE) and broadcast in SIB13.

5.8.1.2 Scheduling 
The MCCH information is transmitted periodically, using a configurable repetition period. Scheduling information is not provided for MCCH i.e. both the time domain scheduling as well as the lower layer configuration are semi-statically configured, as defined within SystemInformationBlockType13.

Observation 4:   	The MCCH for a specific MBSFN area is semi-statically configured to be sent on to a specific SFs and radio frames.

Within the MCCH, is sent the “MBSFNAreaConfiguration” message that details the:
· PMCH(s) supported by that MBSFN area (different PMCH(s) can provide different physical layer QoS).
· MTCH(s) supported by an individual PMCH (1 MTCH could correspond to a specific TV channel)
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Worth noting about the “MBSFNAreaConfiguration” message, is that the PMCH radio and subframe location, are configurable and defined by “commonSFAlloc” IE which is a list of the “MBSFN-SubframeConfig” IE (the same IE structure is also used to define the location of the MCCH).

Observation 5:   	The PMCH(s) for a MBSFN area can be configured to be sent on specific sub-frames and radio frames.

From the observations listed above, for objective A, current signalling options enable:

· MBSFN measurements to be limited to the PMCH(s) supporting specific MBSFN area(s).  
· The PMCH(s) supporting different MBSFN areas to be restricted to operate on certain radioframes and subframes.

Therefore, by making legacy and Release-14 eMBMS UEs use different MBSFN areas, it is possible to use existing signalling options to allow legacy UEs to coexist with Release-14 UEs using sub frames with different cyclic prefixes.

[bookmark: _GoBack]Proposal 1:		For objective (a), existing signalling can be reused unchanged to restrict legacy UEs to only make MBSFN measurements on subframes with the legacy cyclic prefix by using different MBSFN areas for legacy UEs and Rel-14 UEs.



Conclusions
In this contribution, we have discussed the issue of MDT MBMS measurements raised at the RAN1#84-bis meeting relating to eMBMS.  Based on those discussions we have the following proposal:
Proposal 1:		For objective (a), existing signalling can be reused unchanged to restrict legacy UEs to only make MBSFN measurements on subframes with the legacy cyclic prefix by using different MBSFN areas for legacy UEs and Rel-14 UEs.
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'MBSFNAreaConfiguration field descriptions.
‘commonSF-Alioc

Indicates the subframes allocated to the MBSFN area. E-UTRAN always sefs this field to cover at least the subframes.
‘configured by SysteminformationBlockType13 for this MCCH, regardless of whether any MBMS sessions are ongoing. |

‘commonSF-AllocPeriod
Indicates the period during which resources corresponding with field commonSF-Alloc are divided between the
(P)MCH that are configured for this MBSFN area. The subframe allocation patterns, as defined by commonSF-Alloc,
repeat continously during this period. Value rf4 corresponds to 4 radio frames, 8 corresponds to & radio frames and
0 on. The commonSF-AllocPeriod start in the radio frames for which: SFN mod commonSF-AllocPeriod = 0.

pmch-infoList
EUTRAN may include pmeh-InfoListExt even if pmeh-InfoList does notinclude maxPMCH-PerMBSFN entries.
EUTRAN configures al most maxPMCH-PerMBSFN entries Le. across pmeh-InfoList and pmeh-InfoListExt.
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MBSFN-SubframeConfigList :=  SEQUENCE (SIZE (1.maxMBSFN-Allocations)) OF MBSFN-SubframeConfig
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'MBSFN-SubframeConfig information element

— ASNISTART
MBSFN-SubframeConfig := SEQUENCE {
radioframeAllocationPeriod ENUMERATED {nl, n2, nd, n8, nl6, n32},
radioframeAllocationOffset INTEGER (0.7),
subframeAllocation CHOICE {
oneFrame. BIT STRING (SIZE(6)),
fourFrames BIT STRING (SIZE(24))
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