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1
Introduction
According to the latest RAN1 conclusion in [2], positioning subframes may be based on MBSFN subframes or normal subframes.
This contribution will discuss the positioning subframe configuration and share our opinions.

2
Discussion
MBSFN subframes have a different subframe pilot pattern than normal subframes. In an MBSFN subframe, only the first one or two OFDM symbols can be used to measure downlink signal power. Therefore, the UE needs to distinguish the two types of subframe in order to perform downlink measurements. In Release-8, MBSFN subframe configuration is included in SIB2 as shown below:

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

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))


}

}

In order to support LCS, positioning subframe configuration shall be extended in Release-9. But new extended positioning subframe configuration information is transparent to Release-8 UE. Therefore, considering the compatibility to Release-8 UE, positioning subframes based on MBSFN subframes need to be configured in MBSFN-SubframeConfigList of SIB2. So we propose:

Proposal 1: MBSFN subframes used for LCS are configured in MBSFN-SubframeConfigList of SIB2.
There are at most maxMBSFN-Allocations (value 8) configurations in MBSFN-SubframeConfigList. Because at most only 8 MBSFN-SubframeConfig can exist and many purposes are envisioned for the MBSFN subframes (LCS, MBMS areas, Relay, High Order MIMO, CoMP, …) we propose that MBSFN subframes used for LCS and other special purpose subframes can share their MBSFN-SubframeConfig . 
Proposal 1a: MBSFN subframes used for LCS and other special purpose subframes can share their MBSFN-SubframeConfig.
Moreover, some extra information is needed to indicate which MBSFN subframes are used for LCS. At positioning, the UE needs to know which MBSFN subframes are used for LCS. The simplest method is indicating the corresponding MBSFN subframe configuration index and subframe allocation. If positioning subframes are based on normal subframes, positioning subframe configuration should also contain allocation period, allocation offset and subframe allocation for normal subframes. If so, the new extended positioning subframe configuration may be as below: 
PositioningSubframeConfig ::=

CHOICE {


mbsfn-SubframeConfigIndicator

MBSFN-SubframeConfigIndicator,


positioningSubframeConfigNormal

PositioningSubframeConfigNormal
}
MBSFN-SubframeConfigIndicator ::=

SEQUENCE {


mbsfn-SubframeConfigIndex


INTEGER (0..maxMBSFN-Allocations-1),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}
PositioningSubframeConfigNormal ::=

SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n16, n32, n64, n128},


radioframeAllocationOffset


INTEGER (0..15),


subframeAllocation




BIT STRING (SIZE(6))

}

Proposal 2: Indicator information is contained in positioning subframe configuration to indicate which MBSFN subframes are used for LCS. Besides, allocation period, allocation offset and subframe allocation are contained for normal subframes.
According to the Release-8 protocol, maximum allocation period of MBSFN subframe is 32 radio frames. However, according to the RAN1’s suggestion in [2], the periods of positioning subframe are 16, 32, 64, 128 radio frames. Extension seems to be undesirable due to backward compatibility. We think it is acceptable that maximum allocation period is 32 radio frames when positioning subframes are based on MBSFN subframes since 32 radio frames are a long period.

Proposal 3: It is acceptable that maximum allocation period is 32 radio frames when positioning subframes are based on MBSFN subframes.
There are two approaches to send the positioning subframe configuration to UE: 
· Alt1: Positioning subframe configuration is broadcast in system information. 

· Alt2: Position subframe configuration is sent to UE via dedicated signaling. 

We prefer to alt1, there are the following considerations:
1. SUPL compatibility consideration. To alt1, SLP (SUPL Location Platform) don’t need to be concerned about detailed AS configuration of each cell. But to alt2, SLP need to maintain and send positioning subframe configuration to UE.

2. There may be plenty of ongoing location requests when positioning subframe configuration changes. To alt1, UE and eNodeB can changes synchronously. But to alt2, it is very difficult.
3. eNodeB need to transmit positioning reference signal according to the positioning subframe configuration even if there are not ongoing positioning service session. It is eNodeB self configuration.
Proposal 4: Positioning subframe configuration is broadcast in system information.
Positioning subframe is only used to transmit positioning reference signaling, not transmit any other data. There is the following description in [1] subclause 5.2.3:

When acquiring an SI message, the UE shall:

…
1>
receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the following subframes:
2>
subframe #5 in radio frames for which SFN mod 2 = 0;

2>
any MBSFN subframes;

2>
any uplink subframes in TDD;

1>
if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message;

Similar to MBSFN subframes, there are no SI messages in positioning subframes which are in SI-window. Therefore we propose:
Proposal 5: Exclude the positioning subframes when acquiring an SI message.
3
Conclusion

We propose the following are adopted:
Proposal 1: MBSFN subframes used for LCS are configured in MBSFN-SubframeConfigList of SIB2.
Proposal 1a: MBSFN subframes used for LCS and other special purpose subframes can share their MBSFN-SubframeConfig.
Proposal 2: Indicator information is contained in positioning subframe configuration to indicate which MBSFN subframes are used for LCS. Besides, allocation period, allocation offset and subframe allocation are contained for normal subframes.
Proposal 3: It is acceptable that maximum allocation period is 32 radio frames when positioning subframes are based on MBSFN subframes.
Proposal 4: Positioning subframe configuration is broadcast in system information.
Proposal 5: Exclude the positioning subframes when acquiring an SI message.
A text proposal to TS 36.331 is provided at the end of this document and we propose the RAN2 agrees to this text proposal.
4
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5
Text Proposal for 36.331
1st change

5.2.3
Acquisition of an SI message

When acquiring an SI message, the UE shall:

1>
determine the start of the SI-window for the concerned SI message as follows:

2>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in SystemInformationBlockType1;

2>
determine the integer value x = (n – 1)*w, where w is the si-WindowLength;

2>
the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;

NOTE:
E-UTRAN should configure an SI-window of 1 ms only if all SIs are scheduled before subframe #5 in radio frames for which SFN mod 2 = 0.

1>
receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the following subframes:

2>
subframe #5 in radio frames for which SFN mod 2 = 0;

2>
any MBSFN subframes;
2>
any positioning subframes;
2>
any uplink subframes in TDD;

1>
if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message;

2nd change

6.3
RRC information elements

6.3.1
System information blocks

–
SystemInformationBlockType2

The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.

NOTE:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...


positioningSubframeConfig


PositioningSubframeConfig


OPTIONAL 
-- Need OR
}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,











p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

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))


}

}

PositioningSubframeConfig ::=

CHOICE {


mbsfn-SubframeConfigIndicator

MBSFN-SubframeConfigIndicator,


positioningSubframeConfigNormal

PositioningSubframeConfigNormal

}

MBSFN-SubframeConfigIndicator ::=

SEQUENCE {


mbsfn-SubframeConfigIndex


INTEGER (0..maxMBSFN-Allocations-1),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}


OPTIONAL 
-- Need OR
}

PositioningSubframeConfigNormal ::=

SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n16, n32, n64, n128},


radioframeAllocationOffset


INTEGER (0..15),


subframeAllocation




BIT STRING (SIZE(6))

}
-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	ac-BarringForEmergency

Access class barring for AC 10.

	ac-BarringForMO-Signalling

Access class barring for mobile originating signalling.

	ac-BarringForMO-Data

Access class barring for mobile originating calls.

	ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…,p95 = 0.95.

	ac-BarringTime

Mean access barring time value in seconds.

	ac-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	mbsfn-SubframeConfigList

Defines the subframes that are reserved for MBSFN in downlink.

	radioFrameAllocationPeriod, radioFrameAllocationOffset

Radio-frames that contain MBSFN subframes occur when equation SFN mod radioFrameAllocationPeriod = radioFrameAllocationOffset is satisfied. Value n1 for radioframeAllocationPeriod denotes value 1, n2 denotes value 2, and so on. When fourFrames is used for subframeAllocation, the equation defines the first radio frame referred to in the description below. Values n1 and n2 are not applicable when fourFrames is used.

	subframeAllocation

Defines the subframes that are allocated for MBSFN within the radio frame allocation period defined by the radioFrameAllocationPeriod and the radioFrameAllocationOffset.

	oneFrame

“1” denotes that the corresponding subframe is allocated for MBSFN. The following mapping applies:

FDD: The first/leftmost bit defines the MBSFN allocation for subframe #1, the second bit for #2, third bit for #3 , fourth bit for #6, fifth bit for #7, sixth bit for #8.

TDD: The first/leftmost bit defines the allocation for subframe #3, the second bit for #4, third bit for #7, fourth bit for #8, fifth bit for #9. Uplink subframes are not allocated. The last bit is not used.

	fourFrames

A bit-map indicating MBSFN subframe allocation in four consecutive radio frames, “1” denotes that the corresponding subframe is allocated for MBSFN. The bitmap is interpreted as follows:

FDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes #1, #2, #3 , #6, #7, and #8 in the sequence of the four radio-frames.

TDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes #3, #4, #7, #8, and #9 in the sequence of the four radio-frames. The last four bits are not used. Uplink subframes are not allocated.

	positioningSubframeConfig
Defines the subframes that are reserved for positioning in downlink.

	mbsfn-SubframeConfigIndex

Indicate which MBSFN subframe configuration in the mbsfn-SubframeConfigList field is used for positioning when positioning subframes are based on MBSFN subframes.

	positioningSubframeConfigNormal
Defines the subframes that are reserved for positioning in downlink when positioning subframes are based on normal subframes.



















































































































































