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1 Introduction
The core requirement of RSTD measurement accuracy for CA is defined in TS36.133 section 9.1.12 as,
The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the primary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in section 9.1.10.1. 

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in section 9.1.10.1.

The RSTD measurements, which are obtained when the reference cell and neighbouring cell do not belong to the same carrier, shall meet the inter-frequency RSTD accuracy requirements defined in section 9.1.10.2.
In Rel-9 inter-frequency RSTD accuracy requirements gap has been taken into account for inter-frequency RSTD measurement, but in CA cases the RSTD can be measured on configured PCC and SCC without using gap. This is a kind of differences between RSTD measurement requirement for CA and Rel-9 inter-frequency RSTD measurement requirement. Thus, in some cases Rel-9 inter-frequency RSTD measurement requirement cannot be simply reused for RSTD measurement in CA. In this contribution, the RSTD accuracy requirements for CA are further analyzed and a text proposal for R10/11 is provided in the Appendix.
2 Discussion
The Rel-9 inter-frequency RSTD accuracy requirement is defined as follows,

Table 1. Rel-9 inter-frequency RSTD measurement accuracy requirement
	Parameter
	Minimum PRS 

bandwidth between the reference cell and the measured neighbour cell
[RB]
	Minimum number

of

available measurement subframes between the reference cell and the measured neighbour cell
	Unit
	Accuracy   [Ts]
	Conditions

	
	
	
	
	
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7
	Band 25
	Bands

3, 8, 12, 13, 14, 17, 20, 22
	Bands

9, 41, 42, 43

	
	
	
	
	
	Io
	Io
	Io
	Io
	Io

	RSTD for (PRS Ês/Iot)ref ≥ -6dB and  (PRS Ês/Iot)i ≥ -13dB
	(6
	≥4
	Ts
	±21
	-121dBm /15kHz
…
-50dBm/ BWChannel
	-119dBm /15kHz
…
-50dBm/ BWChannel
	-117.5dBm /15kHz
…
-50dBm/ BWChannel
	-118dBm /15kHz
…
-50dBm/ BWChannel
	-120dBm /15kHz
…
-50dBm/ BWChannel

	
	(25
	≥2
	
	±10
	
	
	
	
	

	
	(50
	≥1
	
	±9
	
	
	
	
	

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

Note 2:
Ts is the basic timing unit defined in TS 36.211 [16].

Note 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].


As discussed in [1], if the serving cell is on carrier F1, for PRS measurements on F2 assume that the maximum effective PRS measurement time within one positioning occasion on F2 is 4 full subframes because of using the 6ms gaps. So in the above accuracy requirement under small BW such as 1.4MHz, the number of PRS measurement subframes is defined as ‘≥4’. 

For BW≥5MHz , the number of PRS measurement subframes are same in inter-frequency and intra-frequency RSTD measurement accuracy requirements. From the intra-frequency RSTD measurement accuracy requirements (as show in Table 2) the accuracy of 5MHz and 10MHz is ±6Ts and ±5Ts respectively, while the corresponding accuracy in inter-frequency requirement in Table 1 is ±10Ts and ±9Ts respectively. 4Ts margin is introduced for inter-frequency case compare with the intra-frequency case. For 1.4MHz BW, different from PRS subframes=6 in intra-frequency case, the number of PRS subframes is decreased to 4 in inter-frequency case, which will degrade the RSTD measurement accuracy. So the inter-frequency RSTD measurement accuracy under 1.4MHz is sum of 15Ts (derived from intra-frequency case) and 4Ts (margin for inter-frequency) and 2Ts (the accuracy loss because of 2 PRS subframes loss).
Table 2. Rel-9 intra-frequency RSTD measurement accuracy requirements
	Parameter
	Minimum PRS 

bandwidth between the reference cell and the measured neighbour cell
[RB]
	Minimum number

of

available measurement subframes between the reference cell and the measured neighbour cell
	Unit
	Accuracy   [Ts]
	Conditions

	
	
	
	
	
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7
	Band 25
	Bands

3, 8, 12, 13, 14, 17, 20, 22
	Bands

9, 41, 42, 43

	
	
	
	
	
	Io
	Io
	Io
	Io
	Io

	RSTD for (PRS Ês/Iot)ref ≥ -6dB and  (PRS Ês/Iot)i ≥ -13dB
	(6
	6
	Ts
	±15
	-121dBm /15kHz
…
-50dBm/ BWChannel
	-119dBm /15kHz
…
-50dBm/ BWChannel
	-117.5dBm /15kHz
…
-50dBm/ BWChannel
	-118dBm /15kHz
…
-50dBm/ BWChannel
	-120dBm /15kHz
…
-50dBm/ BWChannel

	
	(25
	≥2
	
	±6
	
	
	
	
	

	
	(50
	≥1
	
	±5
	
	
	
	
	

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

Note 2:
Ts is the basic timing unit defined in TS 36.211 [16].

Note 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].


For RSTD measurement under CA, if the RSTD reference cell and neighbouring cell are on different configured carriers, e.g. RSTD reference cell on configured PCC and neighbouring cell on configured SCC, the RSTD measurement of these two cells can be performed without using gap, which means that under small BW the 6 PRS subframes can be totally used instead of just using only 4 PRS subframes in rel-9 inter-frequency cases. In other words, the rel-9 inter-frequency RSTD accuracy requirement can no longer apply in this CA case. 

Thus, for cases that the reference cell and neighbouring cell are on different configured carriers, the number of available PRS measurement subframes for 1.4MHz is 6. Correspondingly, the RSTD measurement accuracy in this case can be calculated as sum of 15Ts (derived from rel-9 intra-frequency case) and 4Ts (margin for inter-frequency), equalling to 19Ts. The RSTD measurement accuracy requirement for CA, when the reference cell and neighbouring cell are on different configured carriers, can be defined as following table,
Table 3. RSTD measurement accuracy requirements when the reference cell and neighbouring cell belong to different configured carriers 
	Parameter
	Minimum PRS 

bandwidth between the reference cell and the measured neighbour cell
[RB]
	Minimum number

of

available measurement subframes between the reference cell and the measured neighbour cell
	Unit
	Accuracy   [Ts]
	Conditions

	
	
	
	
	
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7
	Band 25
	Bands

3, 8, 12, 13, 14, 17, 20, 22
	Bands

9, 41, 42, 43

	
	
	
	
	
	Io
	Io
	Io
	Io
	Io

	RSTD for (PRS Ês/Iot)ref ≥ -6dB and  (PRS Ês/Iot)i ≥ -13dB
	(6
	6
	Ts
	±19
	-121dBm /15kHz
…
-50dBm/ BWChannel
	-119dBm /15kHz
…
-50dBm/ BWChannel
	-117.5dBm /15kHz
…
-50dBm/ BWChannel
	-118dBm /15kHz
…
-50dBm/ BWChannel
	-120dBm /15kHz
…
-50dBm/ BWChannel

	
	(25
	≥2
	
	±10
	
	
	
	
	

	
	(50
	≥1
	
	±9
	
	
	
	
	

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

Note 2:
Ts is the basic timing unit defined in TS 36.211 [16].

Note 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].


3 Conclusion
In this contribution, the RSTD accuracy requirements for CA are further analyzed, and the RSTD measurement accuracy requirements are updated when the reference cell and neighbouring cell belong to different configured carriers. The text proposal for R10/11 is attached in the Appendix.
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5 Appendix

--------------------------------------------------------Text Proposal---------------------------------------------------------
9.1.12
Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation
This section contains RSTD measurement accuracy requirements for a UE configured with a downlink secondary cell. The UE may operate in either E-UTRA inter-band or intra-band carrier aggregation mode. The requirements in this section shall apply regardless whether the configured downlink secondary cell is activated or deactivated by the MAC-CE command [17].
The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the primary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in section 9.1.10.1. 

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in section 9.1.10.1.

The RSTD measurements, which are obtained when the reference cell and neighbouring cell belong to the different configured carriers, shall meet the RSTD accuracy requirements defined in Table 9.1.12-1.
Table 9.1.12-1: RSTD measurement accuracy requirements when the reference cell and neighbouring cell belong to different configured carriers 
	Parameter
	Minimum PRS 

bandwidth between the reference cell and the measured neighbour cell
[RB]
	Minimum number

of

available measurement subframes between the reference cell and the measured neighbour cell
	Unit
	Accuracy   [Ts]
	Conditions

	
	
	
	
	
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7
	Band 25
	Bands

3, 8, 12, 13, 14, 17, 20, 22
	Bands

9, 41, 42, 43

	
	
	
	
	
	Io
	Io
	Io
	Io
	Io

	RSTD for (PRS Ês/Iot)ref ≥ -6dB and  (PRS Ês/Iot)i ≥ -13dB
	(6
	6
	Ts
	±19
	-121dBm /15kHz
…
-50dBm/ BWChannel
	-119dBm /15kHz
…
-50dBm/ BWChannel
	-117.5dBm /15kHz
…
-50dBm/ BWChannel
	-118dBm /15kHz
…
-50dBm/ BWChannel
	-120dBm /15kHz
…
-50dBm/ BWChannel

	
	(25
	≥2
	
	±10
	
	
	
	
	

	
	(50
	≥1
	
	±9
	
	
	
	
	

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

Note 2:
Ts is the basic timing unit defined in TS 36.211 [16].

Note 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].


The RSTD measurements, which are obtained when the reference cell or neighbouring cell belongs to the non-configured carrier, shall meet the inter-frequency RSTD accuracy requirements defined in section 9.1.10.2.

--------------------------------------------------------Text Proposal---------------------------------------------------------
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