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1 Introduction
In RAN4 #58, the OTDOA measurement requirement in CA was discussed [1][2][3].  For CA capable UEs, PRS can be carried on PCC, or on SCC, or on both the PCC and SCC. The state of SCC can be categorized in 3 types: non-configured, configured but de-activated, and configured and activated. UE can perform RSTD measurement on PCC, or on SCC, or on both the PCC and SCC. The RSTD measurement requirements with/without gap on non-configured/configured SCC have achieved consensus as shown in the way forward [4]. In [1], a proposal was given as follows,
· The UE shall perform RSTD measurements on the non-configured SCC using measurement gaps

· RSTD inter-frequency accuracy requirements apply

· RSTD inter-frequency measurement reporting delay requirements apply

· The UE shall perform without measurement gaps RSTD measurements on the PCC or configured SCC, which may or may not be activated
If the reference cell and neighbour cell are in the same frequency:
· RSTD intra-frequency accuracy requirements apply

· RSTD intra-frequency measurement reporting delay requirements apply
If the reference cell and neighbour cell are in different frequencies:
· RSTD inter-frequency accuracy requirements apply

· RSTD intra-frequency measurement reporting delay requirements apply
In this contribution, the reporting delay and accuracy requirements are further analyzed, and the related text proposals are attached.
2 Discussion
2.1 OTDOA measurement reporting delay requirement in CA

The reporting delay is tightly related two factors: measurement gap and processing time. For small measurement bandwidth, e.g. 1.4MHz, up to 4 available PRS subframes can be used for RSTD measurement in each 6ms gap compared to 6 available PRS subframes for intra frequency cases [5]. Thus more occasions are needed for RSTD estimation. On the other hand, intra frequency and inter frequency carrier PRS cannot be received in the same occasion, which requires additional processing time for RSTD measurement. 
However, for the CA capable UE, it does not need gap to measure RSTD on the configured SCC regardless of whether the SCC is activated or not, and it is capable of receiving PRS on two carriers for inter frequency RSTD measurement if this CA capable UE supports 2 CCs. Due to the above mentioned factors, Rel-9 intra frequency RSTD measurement reporting delay requirements can apply for PCC and configured SCC RSTD measurement. Thus, from the detailed analysis in [1], we summarize the proposal as follows,
Proposal 1: For RSTD measurement reporting delay requirements in CA, if RSTD measurements are performed on non-configured SCC using gaps Rel-9 inter frequency requirements apply, otherwise Rel-9 intra frequency requirements apply.
2.2 OTDOA measurement accuracy requirement in CA
The RSTD accuracy requirement is tightly related to two factors: measurement gap and group delay characteristics. Similar as reporting delay requirement, the number of available PRS subframes in each gap is up to 4, which may result in the lower RSTD measurement accuracy compared to the intra frequency cases. For CA capable UE, measurement gap is used for RSTD measurements on non-configured SCC. Thus, if RSTD measurements are performed on non-configured SCC using gaps, the inter frequency accuracy requirements apply.
From [6], the group delay, including atmosphere group delay, antenna group delay and front end group delay, results in an extra implementation margin for inter frequency RSTD accuracy compared to intra-frequency cases, and the group delay is mainly dependent on frequency, i.e. RSTD measurements on different carrier may bring extra accuracy error.  Thus, if the RSTD measurements are performed on different carriers, the Rel-9 inter frequency accuracy requirements apply.
Proposal 2: For RSTD measurement accuracy requirements in CA, if RSTD measurements are performed on non-configured SCC using gaps or performed on different carriers Rel-9 inter frequency requirements apply, otherwise Rel-9 intra frequency requirements apply.

3 Conclusion
From the analysis in this contribution, the RSTD measurement requirement is summarized in above two tables, and two proposals are given:
Proposal 1: For RSTD measurement reporting delay requirements in CA, if RSTD measurements are performed on non-configured SCC using gaps Rel-9 inter frequency requirements apply, otherwise Rel-9 intra frequency requirements apply.
Proposal 2: For RSTD measurement accuracy requirements in CA, if RSTD measurements are performed on non-configured SCC using gaps or performed on different carriers Rel-9 inter frequency requirements apply, otherwise Rel-9 intra frequency requirements apply.
Finally, the text proposal for TS36.133 is given in section 5. If this proposal is agreed, we will give our CRs on OTDOA measurement core requirements in next meeting.

4 References
[1] R4-111073, “Further discussion on RSTD measurement requirement in CA”, Huawei, HiSilicon
[2] R4-110902, “RSTD Measurement Accuracy Requirements for Carrier Aggregation”,  Alcatel-Lucent
[3] R4-111249, “RSTD Measurement Requirements with Carrier Aggregation”, Ericsson, ST-Ericsson
[4] R4-110570, “Way Forward on OTDOA Requirements for Rel-10”, Ericsson, ST-Ericsson, ALU, Huawei
[5] R4-100874, “Inter-frequency measurements for OTDOA positioning”, Ericsson, ST-Ericsson
[6] R4-101813, “Extra implementation margin for inter-frequency RSTD”, Huawei
5 Text Proposal
========================== Text Proposal Begins ==========================================
8.4
OTDOA Measurements for E-UTRAN carrier aggregation 
8.4.1
Introduction
This section contains OTDOA 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 (E-UTRAN inter frequency OTDOA measurements). Requirements in this section are applicable to both FDD and TDD carrier aggregation.
8.4.2
OTDOA measurements of the primary component carrier
OTDOA measurements of cells on the primary component carrier shall meet all applicable requirements (FDD or TDD) in section 8.1.2.5 (E-UTRAN intra frequency OTDOA measurements).

8.4.3
OTDOA measurements of the secondary component carrier

OTDOA measurements of cells on the configured secondary component carrier shall meet all applicable requirements (FDD or TDD) in section 8.1.2.5 (E-UTRAN intra frequency OTDOA measurements) regardless of whether the Scell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in [17].

8.4.4 
OTDOA measurements on both pcc and scc

OTDOA measurements of cells on both primary component carrier and configured secondary component carrier and  shall meet all applicable requirements (FDD or TDD) in section 8.1.2.5 (E-UTRAN intra frequency OTDOA measurements) regardless of whether the Scell on the corresponding frequency is activated or deactivated by the MAC-CE commands as specified in [17].

========================== next changed section ==========================================
9.1.12
Carrier aggregation OTDOA measurement accuracy
9.1.12.1
Introduction
This section contains RSTD accuracy requirements on UE capabilities for support of E-UTRA carrier aggregation. Requirements in this section are applicable to all carrier aggregation capable UEs which have been configured with one downlink Scell. Note : This section covers measurement accuracy requirements for frequencies corresponding to those used for the primary and secondary serving cell; measurements of any other frequency (non configured frequencies) are considered to be inter-frequency measurements covered by the accuracy requirements in section 9.1.10.2.

9.1.12.2
RSTD accuracy requirement of primary component carrier 

RSTD measurements of cells on the primary component carrier shall meet the intra frequency accuracy requirements in sections 9.1.10.1. 
9.1.12.3
RSTD accuracy requirement of secondary component carrier 

RSTD measurements of cells on the same configured secondary component carrier shall meet the intra frequency accuracy requirements in sections 9.1.10.1. RSTD measurements of cells on the different configured secondary component carrier shall meet the inter frequency accuracy requirements in sections 9.1.10.2.
9.1.12.4
RSTD measurements on both pcc and scc

RSTD measurements of cells on both primary component carrier and configured secondary component carrier shall meet the inter frequency accuracy requirements in sections 9.1.10.2.
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