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1  Introduction

In the last RAN4 meeting in [1] we briefly analyzed the impact on the RSTD requirements (measurement and accuracy requirements) when the carrier aggregation (CA) capable UE operates in CA mode and is also requested to perform the RSTD measurements on the secondary component carriers / Scell (s).
2 Summary of Suggested Requirements
In [1] it was suggested to specify the RSTD requirements in a way similar to those being currently defined for the mobility measurements with carrier aggregation [2-4]. In summary it was suggested that:
1. Use of measurement gaps

· RSTD on configured SCC (activated or deactivated) is measured by the UE without gaps.
· RSTD on non-configured SCC is measured by the UE with gaps i.e. similar to current inter-frequency RSTD.
2. Measurement accuracy

· RSTD accuracy of RSTD measured on the configured SCC (activated or deactivated) meets the current inter-frequency RSTD accuracy requirements.

3. Measurement reporting delay

· RSTD reporting delay of the RSTD measured on the configured SCC (activated or deactivated) meets the current intra-frequency RSTD accuracy requirements.

Based on the comments received in the last meeting it is our understanding that:

· There is consensus on points 1 and 2.

· However concern was raised on point 3) as it was indicated that this would require additional processing capability in the UE.  
3 Further Analysis of RSTD Requirements for CA
In legacy Rel-9 when the UE performs inter-frequency RSTD measurements (i.e. in gaps) the measurement reporting delay is extended for both intra-frequency and inter-frequency RSTD measurements (e.g. see values of M = 32 or 16 in sections 8.1.2.5 and 8.1.2.6 [5]). There are two main reasons:

1.  For the smaller inter-frequency bandwidths (1.4 MHz and 3 MHz), fewer consecutive PRS subframes (up to 4) are available for measurements in each gap compared to 6 consecutive PRS subframes available for intra-frequency for these bands.   

2. Additional processing time required to measure RSTD on both intra-frequency and inter-frequency carriers.

On the first point above consider that the CA capable UE does not require gaps for measuring RSTD on the SCC. Then compared to the gap-assisted RSTD measurements, the UE will have more measurement opportunities when smaller bandwidths are configured.   
One the second point above, the CA capable UE supporting two CCs (PSC and 1 SCC), which is being standardized in RAN4, typically has two times processing capability compared to the legacy Rel-8/Rel-9 UE in order to receive data on the two carriers. Depending upon the UE implementation typically the parts of baseband can be shared for other features such as for performing mobility measurements. Therefore the mobility measurement requirements for CA are being based on Rel-8. We feel that in a way similar to the mobility measurements, the CA capable UE with minor additional complexity should be able to process the RSTD measurements on SCC meeting intra-frequency RSTD reporting delay requirements. 
Due to the above reasons we suggest that the RSTD reporting delay requirements for CA capable UE are based on RSTD intra-frequency measurements requirements. It is also proposed that the same RSTD reporing delay requirement is specified for the activated and deactivated Scells as this will not significantly affect the UE battery. The reason is that the PRS positioning occasion periodicity is much longer than the typical sampling rate of the RSRP/RSRQ. For example even lowest PRS periodicity is 160 ms whereas the RSRQ L1 period is 200 ms when no DRX is used. Typically the network will use a larger or intermediate PRS periodicity.   
4 Summary
In this paper we have discussed the impact on the OTDOA positioning measurement requirements for the UE which is CA capable. It has been proposed that UE performs RSTD measurements on the configured SCC which may or may not be activated without gaps. On the other hand the UE performs the RSTD measurements on the non-configured SCC using measurement gaps.  Summary of proposals are:
Proposal # 1: The UE shall perform RSTD measurements on the non-configured SCC using measurement gaps. The UE shall meet RSTD inter-frequency measurement requirements and accuracy requirements in sections 8.1.2.6 [1] and 9.1.10.2 [1] respectively.

Proposal # 2:  The UE shall perform the RSTD measurements on the configured SCC, which may or may not be activated, without measurement gaps.

Proposal # 3: In proposal # 2, the UE shall meet the RSTD inter-frequency accuracy requirements defined in section 9.1.10.2[1].
Proposal # 4: In proposal # 2, the UE shall meet the RSTD intra-frequency measurement requirements defined in section 8.1.2.5 [1].
5 References

[1] R4-104504, “Impact on Positioning Measurement Requirements with Carrier Aggregation”, Ericsson, ST-Ericsson.

[2] R4-100247, “Draft reply LS on mobility measurements for carrier aggregation”, RAN4
[3] R4-102729, “Agreements and way forward regarding mobility in Carrier Aggregation”, Nokia, Nokia Siemens Networks, Mediatek, ZTE, Huawei, Ericsson, ST-Ericsson, RIM, Qualcomm, NTT DOCOMO
[4] R4-102730, “Baseline simulations assumptions for measurements of deactivated carriers”, Nokia, Nokia Siemens Network”.
[5] 3GPP TS 36.133, “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.
