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1. Introduction

The Work Item “Further MBMS Operations Support for E-UTRAN” [1] has been discussed for several meetings in RAN4. On the topic of RSRP/RSRQ measurement, a WF [2] was agreed in RAN4#70bis meeting while below open issues were left as FFS. 

· Measurement period
· Measurement accuracy

· Measurement report mapping

The discussion continued in RAN4#71 with WF [3] proposed. 
Based on [2] and [3], in this paper we will analyze the potential RRM requirements, in particular, the measurement period and side condition for MBSFN RSRP/RSRQ. The requirements on measurement accuracy and report mapping are clear based on the proposals in [3].
2. Discussion on RRM requirements 
In [2] it is stated that 

· Measuremensts are performed only when PMCH is received
· The measurements are performed only in subframes and on carriers where the UE is decoding PMCH [R4-141033]
It is thus important to keep in mind, when discussing the MBSFN measurement requirements, that measurements are performed by the UE when the UE has the receiver active due to MBMS reception. I.e. the minimum performance requirements for MBSFN measurement shall be based on the UE MBMS reception requirements and the UE shall not be required to activate the receiver solely for the purpose of performing MBSFN measurements. This very basic principle has also been used also when defining the existing CRS based measurements e.g. used for mobility purposes.

The MBSFN measurement requirements should be defined in such a way that the minimum performance requirements for the MBSFN measurements are aligned with the UE PMCH monitoring requirements. This would ensure that the UE is only required to perform MBSFN measurements when UE is otherwise required to have its receiver open due to MBMS reception and monitoring requirements, and the UE would not be required to wake up its receiver for the sole purpose of performing the MBSFN measurements.

Proposal 1: MBSFN measurement requirements shall be based on MBMS monitoring requirements.
2.1 Basic MBMS monitoring requirements

36.331 specifies the UE requirements related to what the UE is required to monitor if the UE is receiving one or more MBMS sessions. The monitoring requirements depend on the network MBMS configuration. Using the network MBMS configuration for the performance requirements for the MBSFN measurements will ensure that the requirements defined would be generic and depend on the used MBMS configuration and the MBMS monitoring requirements.
For MBMS there are two channels used both mapped to PMCH:

· MBMS control channel, MCCH: Carries MBSFN area configuration and counting requests

· MBMS traffic channel, MTCH: Carries the MBMS user plane data and information incl. scheduling information

UE shall monitor MCCH and MTCH based on network configurtion. 
It should be noted that not all the subframes configured as MBSFN subframe by MBSFN-SubframeConfig in SIB2 is necessarily to be used by the network for MBSFN purpose, which means UE may be required to monitor PMCH only in a subset of the configured MBSFN subframes. For example, even the MBSFN-SubframeConfig in SIB2 indicates 1 subframe of 32 frames are configured MBSFN subframe, UE monitoring period can be longer than 320 ms depending on network configuration.  
2.1.1 MCCH monitoring requirements

In 36.331 it is stated that
A UE that is receiving an MBMS service shall acquire the MCCH information from the start of each modification period
The MCCH repetition period defines the interval between transmissions of MCCH information. UE would receive MCCH information once per ‘mcch-ModificationPeriod’.

Where:

mcch-ModificationPeriod can be [512; 1024] radio frames.

If the first MCCH decoding is successful during the first repetition period of the MCCH modification period, the UE is not required to monitor MCCH during this modification period. If the first MCCH decoding attempt fails, the UE shall try the decoding during the following repetition period(s). 

Observation 1: The minimum requirement for UE to monitor MCCH is defined by configuration of MCCH modification period.
2.1.2 MTCH monitoring requirements

In 36.321 it is stated that
MCH transmission may occur in subframes configured by upper layer for MCCH or MTCH transmission. For each such subframe, upper layer indicates if signallingMCS or dataMCS applies. The transmission of an MCH occurs in a set of subframes defined by PMCH-Config. An MCH Scheduling Information MAC control element is included in the first subframe allocated to the MCH within the MCH scheduling period to indicate the position of each MTCH and unused subframes on the MCH.
It can be seen that UE that is receiving MBMS should monitor the first subframe within the scheduling period configured by mch-SchedulingPeriod for each PMCH, 
Where:

mch-SchedulingPeriod can be [8; 16; 32; 64; 128; 256; 512; 1024] radio frames.

If UE is receiving multiple MCHs, it should monitor MTCH bsed on the smallest scheduling periods.

Observation 2: The minimum requirement for UE to monitor MTCH is defined by configuration of smallest MCH scheduling period.
2.2 MBSFN RSRP/RSRQ measurement period
Using the principle applied so far in RAN4 and 36.133 when defining minimum requirements for UE measurements, that the requirements are developed based on that the UE performs measurements when it is active due to reception and not requiring the UE to turn on its receiver solely for the purpose of performing measurements – the configuration of MCCH modification period and PMCH scheduling period should be used for developing MBSFN measurement requirements:

Proposal 2: Use the MBMS configuration parameters (MCCH modification period and PMCH scheduling period) to define the MBSFN measurement period.
One way to define the generic MBSFN minimum requirements would be to apply same principles as used for RRC Connected mode UE with DRX as defined in 36.133 for intra-frequency measurements:
Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


And update the table to:

Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

	MBSFN monitoring period (s)
	Tmeasure_intra (s) (MBSFN monitoring period)

	0.08 <DRX-cycle≤10.24
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


2.3 Side conditions 

In [2] it is stated that 

· Measuremensts are performed only when PMCH is received
· The measurements are performed only in subframes and on carriers where the UE is decoding PMCH [R4-141033]
· The UE receiving PMCH on a non-serving carrier shall not cause interruptions on any serving carrier in unicast subframes 
· The requirements are specified for any carrier where PMCH is received. That MBMS carrier could be the same as or different from the serving unicast carrier.

· The requirements apply irrespective of UE state(RRC_IDLE and RRC_CONNECTED ) or DRX cycle
MBSFN measurement is relevant to the carrier where UE is receiving PMCH, and that carrier may or may not be the unicast serving carriers. Since it is agreed that no serving cell interruption is allowed due to MBSFN measurement, the side conditions for the measurement accuracy requrirement should be same as those for intra-frequency measurement.

Proposal 3: Side condition for MBSFN measurement accuracy should be same as those for intra-frequency measurement.  
3. Conclusions
In this paper we have discussed the performance requirements for MBSFN RSRP and RSRQ measurements, in particular, the measurement period and side conditions for the measurement accuracy. The following are proposed / observed:
Proposal 1: MBSFN measurement requirements shall be based on MBMS decoding requirements.
Observation 1: The minimum requirement for UE to monitor MCCH is defined by configuration of MCCH modification period.

Observation 2: The minimum requirement for UE to monitor MTCH is defined by configuration of smallest MCH scheduling period.

Proposal 2: Use the MBMS configuration parameters (MCCH modification period and PMCH scheduling period) to define the MBSFN measurement period.

Proposal 3: Side condition for MBSFN measurement accuracy should be same as those for intra-frequency measurement.  
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