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< Unchanged sections have been omitted >
8.4
OTDOA RSTD Measurements for E-UTRAN carrier aggregation

8.4.1
Introduction

This clause contains RSTD measurement requirements on UE capabilities for support of E-UTRA carrier aggregation. Requirements in this clause are applicable to all carrier aggregation capable UE which have been configured with one one or two downlink SCell(s). Non-configured frequencies may be measured with measurement gaps according to the requirements in clause 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies. Requirements in this clause are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.
8.4.2
Measurements on the primary component carrier
The RSTD measurements on cells belonging to the primary component carrier shall meet all applicable requirements (FDD or TDD) specified in clause 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement period applies.
The RSTD measurement accuracy for all the measurements on the primary component carrier shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.12.

If the PCell is changed, regardless whether the primary component carrier is changed or not while the RSTD measurements are being performed on cells belonging to the primary component carrier, then the UE shall complete the ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall apply only if the primary component carrier is swapped with any of the currently configured secondary component carrier(s). The UE shall also meet the OTDOA measurement and accuracy requirements for the primary component carrier. However in this case the total RSTD measurement period (
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 is the time during which the RSTD measurement may not be possible due to PCell change; it can be up to 25 ms,
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corresponds to the E-UTRAN intra-frequency RSTD measurement period as specified in clause 8.1.2.5.
Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is performed during the RSTD measurement period.

8.4.3
Measurements on a secondary component carrier
The RSTD measurements when all cells are on a configured secondary component carrier shall meet all applicable requirements (FDD or TDD) specified in clause 8.1.2.5, i.e., E-UTRAN intra-frequency RSTD measurement period applies, regardless of whether the Scell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in [17].
The RSTD measurement accuracy for all the measurements on the secondary component carrier shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.12.

A UE may reconfigure receiver bandwidth taking into account an SCell activation/deactivation status, and when making RSTD measurements on cells belonging to one or two SCC with one or two deactivated SCell. This may cause interruptions (packet drops) to a PCell and/or to an activated SCell when the PCell and one or two SCell(s) belong to the adjacent or non-adjacent component carriers in the same frequency band or to different frequency bands. The corresponding interruption requirements due to the RSTD measurements are as follows. 

· The UE may cause interruption 1) only on PCell if the UE is only configured with one deactivated SCell and 2) on PCell and on an activated SCell if the UE is configured with two SCells but only one SCell is deactivated. In these cases:
· 
· the UE may cause interruption on the PCell or on the activated SCell due to the RSTD measurements of up to 0.5% of missed ACK/NACK, provided that the PRS periodicity, 
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, is greater than or equal to 640 ms. When the PCell and the SCell or the two SCells belong to the same frequency band, each interruption shall not exceed 5 subframes. When the PCell and the SCell or the two SCells belong to different frequency bands, each interruption shall not exceed 1 subframe. No interruption is allowed when the PRS periodicity is below 640 ms.
· The UE may cause interruption only on PCell if the UE is configured with two deactivated SCells. In this case:
· the UE may cause interruption on the PCell due to the RSTD measurements of up to TBD of missed ACK/NACK, provided that the PRS periodicity, 
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, is greater than or equal to 640 ms. When the PCell and the SCell belong to the same frequency band, each interruption shall not exceed 5 subframes. When the PCell and the SCell belong to different frequency bands, each interruption shall not exceed 1 subframe. No interruption is allowed when the PRS periodicity is below 640 ms.
· In all the above cases:
· if the UE is configured for RSTD measurements on cells belonging to SCC with deactivated SCell and also with a measCycleSCell for performing E-UTRA carrier aggregation measurements as defined in Section 8.3 on the same SCC as configured for the RSTD measurements, then the total allowed interruption on the PCell is the maximum of the interruption due to E-UTRA carrier aggregation measurements specified in Section 7. 8 and the interruption due to the RSTD measurements on SCC.
No interruptions while the On Duration timer is running shall be allowed when common DRX is used. 

The interruption requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions. 
If the PCell is changed, regardless whether the primary component carrier is changed or not while the RSTD measurements are being performed on cells belonging to the secondary component carrier, then the UE shall complete the ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall apply only if the primary component carrier is swapped with any of the currently configured secondary component carrier(s). The UE shall also meet the OTDOA measurement and accuracy requirements for the secondary component carrier. However in this case the total RSTD measurement period (
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 is the time during which the RSTD measurement may not be possible due to PCell change; it can be up to 25 ms,
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 corresponds to the E-UTRAN intra-frequency RSTD measurement period as specified in clause 8.1.2.5.
Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is performed during the RSTD measurement period.

8.4.4
Measurements on both primary component carrier and a secondary component carrier
The RSTD measurements of cells on both primary component carrier and a configured secondary component carrier shall meet all applicable requirements (FDD-FDD, TDD-TDD, TDD-FDD or FDD-TDD inter-Frequency OTDOA) specified in clause 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in [17], with the following exceptions

-
the number of PRS positioning occasions is as specified in Table 8.4.4-1 shall apply, and

-
TDD uplink-downlink subframes configurations as specified in Clause 8.1.2.5.2, Table 8.1.2.5.2-2 shall apply.
Table 8.4.4-1: Number of PRS positioning occasions within measurement period

	Positioning subframe configuration period 
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	Number of PRS positioning occasions 
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	160 ms
	32

	>160 ms
	16


The RSTD measurement accuracy for all the measurements on both primary component carrier and the secondary component carrier shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.12. 

A UE 
may reconfigure its receiver bandwidth taking into account the SCell activation/deactivation status, and when performing RSTD measurements on cells belonging to at least SCC with deactivated SCell. This may cause interruptions (packet drops) on a PCell when the PCell and the SCell belong to the adjacent or non-adjacent component carriers in the same frequency band or to different frequency bands. In this case:

-
the UE may cause interruption on the PCell due to the RSTD measurements of up to 0.5% of missed ACK/NACK, provided that the PRS periodicity, 
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, is greater than or equal to 640 ms. When the PCell and the SCell belong to the same frequency band, each interruption shall not exceed 5 subframes. When the PCell and the SCell belong to different frequency bands, each interruption shall not exceed 1 subframe. No interruption is allowed when the PRS periodicity is below 640 ms.
-
if the UE is configured for RSTD measurements on cells belonging to at least SCC with deactivated SCell and also with a measCycleSCell for performing E-UTRA carrier aggregation measurements as defined in Section 8.3 on the same SCC as configured for the RSTD measurements, then the total allowed interruption on the PCell is the maximum of the interruption due to E-UTRA carrier aggregation measurements specified in Section 7. 8 and the interruption due to the RSTD measurements on SCC.
No interruptions while the On Duration timer is running shall be allowed when common DRX is used.

The interruption requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.
If the PCell is changed regardless whether the primary component carrier is changed or not while the RSTD measurements are being performed on cells belonging to both the primary component carrier and the secondary component carrier then the UE shall complete the ongoing OTDOA measurement session. In case of change of the primary component carrier, the requirements shall apply only if the primary component carrier is swapped with any of the currently configured secondary component carrier(s). The UE shall also meet the OTDOA measurement and accuracy requirements for the primary and secondary component carrier. However in this case the total RSTD measurement period (
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 is the time during which the RSTD measurement may not be possible due to PCell change; it can be up to 25 ms,
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 corresponds to the E-UTRAN inter-frequency RSTD measurement period as specified in clause 8.1.2.6 with the exception that the number of PRS positioning occasions is as specified in Table 8.4.4-1.
Furthermore, due to the PCell changing the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which is not larger than the minimum channel bandwidth of those PCell/SCell(s) on whose carriers RSTD measurement is performed during the RSTD measurement period.
< Unchanged sections have been omitted >
8.2
Capabilities for Support of Event Triggering and Reporting Criteria

8.2.1
Introduction

This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as the measurement configuration does not exceed the requirements stated in clause 8.2.2, the UE shall meet the performance requirements defined in clause 9.
The UE can be requested to make measurements under different measurement identities defined in TS 36.331 [2]. Each measurement identity corresponds to either event based reporting, periodic reporting or no reporting. In case of event based reporting, each measurement identity is associated with an event. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.

The purpose of this clause is to set some limits on the number of different event, periodic and no reporting criteria the UE may be requested to track in parallel.

8.2.2
Requirements

In this clause a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.2.2-1.
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. If the UE is not configured with SCell carrier frequency, for the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more than 26 reporting criteria in total. If the UE is configured with SCell carrier frequency, for the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more than 35 reporting criteria in total.

Table 8.2.2-1: Requirements for reporting criteria per measurement category

	Measurement category
	Ecat
	Note

	Intra-frequency Note 1
	9
	E-UTRA intra-frequency cells

	Intra-frequency UE Rx-Tx time difference
	2
	Intra-frequency UE Rx-Tx time difference measurements reported to E-UTRAN via RRC and to positioning server via LPP. Applies for UE supporting both LPP and UE Rx-Tx time difference measurement.

	Intra-frequency RSTD Note 2
	1
	Intra-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for the intra-frequency

	Intra-frequency RSRP and RSRQ measurements for E-CID
	1
	Intra-frequency RSRP and RSRQ measurements for E-CID reported to E-SMLC via LPP [24]. One report capable of at least in total 9 intra-frequency RSRP and RSRQ measurements. Applicable to UE capable of reporting RSRP and RSRQ to E-SMLC via LPP.

	Inter-frequency
	7
	E-UTRA inter-frequency cells

	Inter-frequency RSTD Note 2
	1
	Inter-frequency RSTD measurement reporting for UE supporting OTDOA; 1 report capable of minimum 16 cell measurements for at least one inter-frequency. Only applicable as specified in Section 8.1.2.6.

	Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD)
	5
	Only applicable for UE with this (inter-RAT) capability. This requirement (Ecat = 5) is per supported RAT.

	Note 1:
When the UE is configured with SCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.

Note 2:
When the UE is configured with one SCell carrier frequency, the UE shall be capable of supporting at least 2 reporting criteria for all RSTD measurements configured to be performed on PCell carrier frequency, SCell carrier frequency and inter-frequency carrier. When the UE is configured with two SCell carrier frequencies, the UE shall be capable of supporting at least 3 reporting criteria for all RSTD measurements configured to be performed on PCell carrier frequency, the two SCell carrier frequencies and inter-frequency carrier. These requirements apply when there is a single on-going LPP OTDOA location session.



< Unchanged sections have been omitted >
�I will update this section later – it is similar to changes in 8.4.3.





