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1 Introduction

In order to verify the MBMS performance, the MBSFN RSRP has been introduced into the 3GPP specifications. In TS 36.211, the following definition is agreed in [1]:
Table 1. Definition of MBSFN RSRP

	Definition
	MBSFN Reference signal received power (MBSFN RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry MBSFN reference signals within the considered measurement frequency bandwidth. 

For MBSFN RSRP determination the MBSFN reference signals R4 according TS 36.211 [3] shall be used. 

The reference point for the MBSFN RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding MBSFN RSRP of any of the individual diversity branches.

	Applicable for
	[RRC_IDLE intra-frequency,]

[RRC_IDLE inter-frequency,]

[RRC_CONNECTED intra-frequency,] 

[RRC_CONNECTED inter-frequency]


Table 2. Definition of MBSFN RSRQ

	Definition
	MBSFN Reference Signal Received Quality (RSRQ) is defined as the ratio N× MBSFN RSRP/(MBSFN carrier RSSI), where N is the number of RBs of the MBSFN carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks. 

MBSFN Carrier Received Signal Strength Indicator (MBSFN carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 4, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

The reference point for the MBSFN RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding MBSFN RSRQ of any of the individual diversity branches.

	Applicable for
	[RRC_IDLE intra-frequency,]

[RRC_IDLE inter-frequency,]

[RRC_CONNECTED intra-frequency,] 

[RRC_CONNECTED inter-frequency]


In last RAN1 meeting, one LS [2] was approved and sent to RAN4, i.e., 
For the measurement time and frequency: 

· The measurements are made only in subframes and on carriers where the UE is decoding PMCH

For the measurement definitions

· Adopt MBSFN RSRP per MBSFN area

· Adopt MBSFN RSRQ per MBSFN area

· MBSFN RSSI averaging is over only OFDM symbols carrying MBSFN RS

· Adopt an MCH BLER measurement per MCS per MBSFN area 
For the actions in the LS declared that:

RAN1 respectfully asks RAN4 to define the appropriate range, quantization and measurement period for the measurements and to take the above agreements into account in their future work on further MBMS operations support for E-UTRAN. 

Regarding the content of LS, this contribution gives some preliminary analysis on the RRM impacts of MBSFN RSRP/RSRQ, and the anticipated work is discussed. 
2 Discussions
2.1

MBSFN RSRP/RSRQ Accuracy
For RRM requirement on the new introduced measurement parameters, the accuracy requirement shall be considered as the most important parts. Currently, in TS 36.133, there are measurement accuracy requirements for CRS as below

Intra-frequency RSRP accuracy requirements



Absolute RSRP accuracy



Relative RSRP accuracy


Inter-frequency RSRP accuracy requirements



Absolute RSRP accuracy



Relative RSRP accuracy

Intra-frequency RSRQ accuracy requirements


Absolute RSRQ accuracy

Inter-frequency RSRQ accuracy requirements


Absolute RSRQ accuracy


Relative RSRQ accuracy

Take the Intra-frequency RSRP accuracy requirements as an example, the following requirements has been defined:
Table 3. RSRP Intra-frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(6
	(9
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(8
	(11
	(-6 dB
	FDD_A, TDD_A, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


For the MBSFN RSRP/RSRQ, it’s the same to have the similar corresponding requirements as CRS. However, for MBMS service, it shall be the intra-frequency service for receiver combinations as typical case. For inter-frequency MBSFN RSRP/RSRQ accuracy, we don’t deny it may have the scenario that, UE works at F1 for non-MBMS service, but it could receive the MBMS service on F2. However, it’s difficult to define the corresponding inter-frequency MBSFN RSRP/RSRQ accuracy requirements since the measurements are different for F1 and F2. Anyway, maybe more inputs shall be expected from operators. From our understanding, at least following requirements for MBSFN RSRP/RSRQ shall be considered for introducing:
· Intra-frequency MBSFN RSRP accuracy requirements
· Absolute RSRP accuracy

· Relative RSRP accuracy

· Intra-frequency MBSFN RSRQ accuracy requirements
· Absolute RSRQ accuracy

Therefore, the similar requirements can be defined as follows:
Table 4. MBSFN RSRP Intra-frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	([TBD]
	([TBD]
	([-6] dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	([TBD]
	([TBD]
	([-6] dB
	FDD_A, TDD_A, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


Therefore, we can obtain the following proposals:

Proposal 1: The intra-frequency absolute/relative MBSFN RSRP requirements, and intra-frequency absolute MBSFN RSRQ requirements shall be added in TS 36.133.
Proposal 2: The accuracy requirements shall be derived from simulation results for MBSFN RS. 
2.2

MBSFN RSRP/RSRQ Measurement Period
For the MBSFN RSRP/RSRQ measurement period, this is the key point for the accuracy requirement. According to [3], the MBSFN subframe configuration is shown as follows:
MBSFN-SubframeConfig information element
-- ASN1START

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

In Rel-8 typically 5 measurement samples where each measurement samples is coherently combined by 1~2 subframes is used for CRS based RSRP and RSRQ estimation when measurement bandwidth is 6PRB. The measurement period for RSRP/RSRQ is every 200ms in non-DRX state. In DRX state, the measurement period is related to the multiple times of DRX cycle length. However, there is difference for the MBSFN RS based RSRP/RSRQ measurement. For both non-DRX and DRX states, the MBSFN RS shall be scheduled according to the above configurations. Then, there are two options for the definition of measurement period for non-DRX:
· Define the fixed measurement period for non-DRX case, e.g., {200, 400, 600, 800,1600,3200}ms
· Define the scaling measurement period based on the scheduling period of MBSFN 

In Rel-8 typically 5 measurement samples where each measurement
3  Conclusion

this contribution gives some preliminary analysis on the RRM impacts of MBSFN RSRP/RSRQ, and the anticipated work is discussed.
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