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	Reason for change:
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	Specify that UE meets OTDOA requirements when PCell Switching occurs in CA. This is required to ensure the continuity of the OTDOA positioning session at primary carrier switching and to maintain positioning performance in carrier aggregation scenario.

	
	

	Summary of change:
(

	In OTDOA if the PCell is changed in CA while UE is doing RSTD measurements then the UE can continue the RSTD measurements for those cells for which assistance data is already available. This is because the UE needs assistance data for the reference cell and the neighbor cells. 

The OTDOA session can be of several seconds and thus PCell can change during the session. Without these requirements, different UEs may behave differently and the OTDOA session may fail due to PCell in CA scenario (i.e. when at least one Scell is configured). In some cases this may lead to severe positioning performance degradation in the network when the carrier switching occurs. This would require the positioning node to initiate a new session leading to wastage of previous measurements and leading to much longer overall delay.

In all three cases listed below, the requirements shall apply only for the scenario where the PCC is changed with the currently configured SCC.

The requirements are specified for three different cases: 

1) RSTD measured on cells on PCC
The following requirements are defined for intra-frequency PCell changing:
If the UE is performing RSTD measurement on cells on PCC while PCell is changed (i.e. due to cell change or PCC change) then the UE shall also meet the OTDOA measurement and accuracy requirements for PCC. The PCell change may overlap with the PRS. This will cause full or partial loss of the PRS occasion. In case PCell change occurs at the end of the session, a delay due to PCell change needs to be accounted for in the requirements. Therefore the total RSTD measurement period is defined as: 

 = RSTD measurement period without Pcell switch + number of PCell changes (K) x Tprs + TPCell_change
The maximum ‘TPCell_change’ is the sum of the processing delay of PCell change command and additional delay required by the UE to be able to initiate the measurement on the new PCell. The processing delay requirements for RRC procedure is typically 15 ms according to 36.331. The latter can be up to 10 ms.
Therefore TPCell_change is about 15 ms + 10 ms = 25 ms.

Existing RSTD measurement period corresponds to intra-frequency RSTD.

2) RSTD measurements on cells on SCC

This is similar to requirements for PCC since all cells belong to the SCC.

3) RSTD measurements on cells on PCC and SCC

The following requirements are defined for intra-frequency PCell change:
If the UE is performing RSTD measurement on cells which are on both PCC and SCC while PCell is changed (i.e. due to cell change or PCC change) then the UE shall also meet the OTDOA measurement and accuracy requirements for PCC and SCC. The PCell change may overlap with the PRS. This will cause full or partial loss of the PRS occasion. In case PCell change occurs at the end of the session, a delay due to PCell change needs to be accounted for in the requirements. Therefore the total RSTD measurement period is defined as: 

 = RSTD measurement period without Pcell switch + number of PCell changes (K) x Tprs + TPCell_change
The maximum ‘TPCell_change’ is the sum of the processing delay of PCell change command and additional delay required by the UE to be able to initiate the measurement on the new PCell. The processing delay requirements for RRC procedure is typically 15 ms according to 36.331. The latter can be up to 10 ms.

Therefore TPCell_change is about 15 ms + 10 ms = 25 ms.

Existing RSTD measurement period corresponds to inter-frequency RSTD except that the number of PRS occasions are according to Table 8.4.3-1.
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not approved:
	There are no RSTD requirements when PCell is changed while RSTD is being measured. 
Due to lack of these requirements the OTDOA positioning session may be aborted if PCell change occurs while UE is doing the RSTD measurements. As a consequence the positioning session continuity and OTDOA performance cannot be ensured when carrier switching occurs. 

This will require network to restart the OTDOA positioning session, which in turn will increase the reporting delay.
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<First Modification>

8.4
OTDOA RSTD Measurements for E-UTRAN carrier aggregation
8.4.1
Introduction
This section contains RSTD measurement requirements on UE capabilities for support of E-UTRA carrier aggregation. Requirements in this section are applicable to all carrier aggregation capable UE which have been configured with one downlink SCell. Non-configured frequencies may be measured with measurement gaps according to the requirements in section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies. Requirements in this section are applicable for both FDD and TDD.
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 section 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 the currently configured secondary component carrier. 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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[image: image6.wmf]ge

PCell_chan

T

 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 section 8.1.2.5.   
8.4.3
Measurements on the secondary component carrier

The RSTD measurements when all cells are on the configured secondary component carrier shall meet all applicable requirements (FDD or TDD) specified in section 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.
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 the currently configured secondary component carrier. 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 section 8.1.2.5.   
8.4.4
Measurements on both primary component carrier and secondary component carrier
The RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall meet all applicable requirements (FDD or TDD) specified in section 8.1.2.6, i.e., E-UTRAN inter-frequency RSTD measurement period applies, with the exception that the number of PRS positioning occasions is as specified in Table 8.4.4-1), regardless of whether the SCell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in [17].
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.
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 the currently configured secondary component carrier. 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 defined in section 8.1.2.6,
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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 section 8.1.2.6 with the exception that the number of PRS positioning occasions is as specified in Table 8.4.4-1.   

<End of modifications>
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