Page 1



3GPP TSG-RAN WG4 meeting #58  
(R4-111250
Taipei, Taiwan, 21-25 February, 2011

Source:
Ericsson, ST-Ericsson
Title:
UE Positioning Measurement Requirement Applicability with Carrier Aggregation
Agenda item:
6.1.1.4
Document for:
Discussion
Introduction and Background
In RAN4 #57AH meeting in Austin the applicability of positioning requirements (E-CID UE Rx-Tx time difference measurement and OTDOA RSTD measurement) when Pcell is change while UE is performing these measurements were discussed in [1]. The summary of proposals was:
E-CID UE Rx-Tx time difference measurement applicability: If the UE is performing Rx-Tx time difference measurement while the Pcell is changed then the UE Rx-Tx measurement requirements (accuracy and reporting delay) performed on the old Pcell shall not be applicable. The UE shall restart the Rx-Tx measurement on the new Pcell, without reporting the old measurement which may be inaccurate.  
OTDOA RSTD measurement applicability: If the UE is performing RSTD measurements while the Pcell is changed then the UE shall complete the ongoing OTDOA measurement session while meeting all the OTDOA requirements relevant for the Scells on SCC.  
During the discussion it was also pointed out that similar situation may occur during handover. No requirements are currently specified for the handover scenario. However the concept of Pcell switching and handover are fundamentally quite similar from UE measurement perspective. Hence in this paper the requirements under handover are also addressed. 
Summary of Proposal

The attached text proposal shows the changes required to capture the proposed requirements when Pcell is changed or when handover occurs while UE is performing the positioning measurements. The changes are shown for FDD. However similar changes are applicable for TDD and can be captured if agreement is reached. 
The changes in the last section are dependent upon a CR in [2]. The changes relevant to this document are highlighted in yellow.
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TEXT PROPOSAL:

<First modification>

8.1.2.7
E-UTRAN E-CID Measurements

8.1.2.7.1
E-UTRAN FDD UE Rx-Tx Time Difference Measurements

When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be 200 ms. 

When DRX is used in RRC_CONNECTED state the physical layer measurement period (Tmeasure_FDD_UE_Rx_Tx) of the UE Rx-Tx time difference measurement shall be as specified in table 8.1.2.7.1-1. 
If the UE is performing Rx-Tx time difference measurement while the serving cell is changed due to the handover then the UE shall restart the Rx-Tx measurement on the new serving cell. In this case the physical layer measurement period of the UE Rx-Tx measurement can be longer than that specified in table 8.1.2.7.1-1.  
If the UE supporting E-UTRA carrier aggregation when configured with the secondary component carrier is performing Rx-Tx time difference measurement while the Pcell is changed then the UE shall restart the Rx-Tx measurement on the new Pcell. In this case the physical layer measurement period of the UE Rx-Tx measurement can be longer than that specified in table 8.1.2.7.1-1.  
Table 8.1.2.7.1-1: FDD UE Rx-Tx time difference measurement requirement when DRX is used

	DRX cycle length (s)
	Tmeasure_FDD_UE_Rx_Tx (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


The measurement accuracy for the UE Rx-Tx time difference measurement when DRX is used as well as when no DRX is used shall be as specified in the sub-clause 9.1.9.

8.1.2.7.1.1
UE Rx-Tx Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other RRC or LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in sub-clause 9.1.9.

Table 8.1.2.7.2-1: TDD UE Rx-Tx time difference measurement requirement when DRX is used

	DRX cycle length (s)
	Tmeasure_TDD_UE_Rx_Tx (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


The measurement accuracy for the UE Rx-Tx time difference measurement when DRX is used as well as when no DRX is used shall be as specified in the sub-clause 9.1.9.

8.1.2.7.2.1
UE Rx-Tx Measurement Reporting Delay

This requirement assumes that that the measurement report is not delayed by other RRC or LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.
Reported measurements contained in periodically triggered measurement reports shall meet the requirements in sub-clause 9.1.9.
<Next modification>

8.1.2.5.1
E-UTRAN FDD Intra-Frequency OTDOA Measurements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the UE shall be able to detect and measure intra-frequency RSTD, specified in 3GPP TS 36.214 [4], for at least n=16 cells, including the reference cell, on the same carrier frequency f1 as that of the reference cell within 
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 ms as given below (see also Figure 8.1.2.5.1-1):
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 is the total time for detecting and measuring at least n cells, 
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 is the cell-specific positioning subframe configuration period as defined in 3GPP TS 36.211 [16], 
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 is the number of PRS positioning occasions as defined in Table 8.1.2.5.1-1, where  each PRS positioning occasion comprises of 
[image: image6.wmf]PRS

N

 (1≤
[image: image7.wmf]PRS

N

≤6) consecutive downlink positioning subframes defined in 3GPP TS 36.211 [16], and


[image: image8.wmf]D

 = 
[image: image9.wmf]ú

ú

ù

ê

ê

é

×

M

n

160

 ms is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time. 

Table 8.1.2.5.1-1: Number of PRS positioning occasions within 
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	  Positioning subframe configuration period 
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	 f1 Note1
	f1 and f2 Note2

	160 ms
	16
	32

	>160 ms
	8
	16

	Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1. 

Note 2: When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1 and one inter-frequency carrier frequency f2, respectively. 


The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at least (n-1) neighbor cells within 
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(-13 dB for all Frequency Bands for neighbour cell i,
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 conditions apply for all subframes of at least 
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 is defined as the ratio of the average received energy per PRS RE during the useful part of the symbol to the average received power spectral density of the total noise and interference for this RE, where the ratio is measured over all REs which carry PRS.

The time 
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 starts from the first subframe of the PRS positioning occasion closest in time after the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in 3GPP TS 36.355 [24], is delivered to the physical layer of the UE as illustrated in Figure 8.1.2.5.1-1.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.10.1.
If serving carrier frequency is changed due to handover while the UE is performing intra-frequency RSTD measurements then the UE shall complete the ongoing OTDOA measurement session provided the measurement gaps are configured. In this case inter-frequency OTDOA requirements as specified in section 8.1.2.6 shall apply. 

[image: image21]
Figure 8.1.2.5.1-1. Illustration of the RSTD reporting time requirement in an FDD system.

<Next modification>

8.1.2.8
E-UTRAN Carrier Aggregation OTDOA Measurements
8.1.2.8.1
Introduction
The requirements in this section shall apply for the UE which supports E-UTRA carrier aggregation. The UE shall be capable of performing the OTDOA measurements on all cells on the primary and the configured secondary component carriers without measurement gaps regardless whether one or more downlink secondary cells (Scells) is activated or deactivated by the MAC-CE command as specified in [17]. These requirements shall apply for both FDD and TDD.

The RSTD measurement on the cells belonging to the non-configured secondary component carriers is performed using measurement gaps and shall meet the inter-frequency RSTD measurement requirements as specified in section 8.1.2.6 and inter-frequency RSTD accuracy requirements as specified in section 9.1.10.2.

8.1.2.8.1
OTDOA Measurements for Primary Component Carrier
The RSTD measurements on cells belonging to the primary component carrier shall meet the intra-frequency RSTD measurements requirements as specified in section 8.1.2.5 except that the number of PRS positioning occasions (
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) shall be according to Table 8.1.2.7.1-1. 

Table 8.1.2.7.1-1: Number of PRS positioning occasions within 
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	160 ms
	16

	>160 ms
	8


The RSTD measurement accuracy for all measured cells on the primary component carrier shall be fulfilled according to the intra-frequency RSTD accuracy as specified in the sub-clause 9.1.10.1.
If the Pcell is changed while the UE is performing RSTD measurements on the cells belonging to the primary component carrier then the UE shall complete the ongoing OTDOA measurement session. In this case OTDOA measurement requirements for secondary component carriers as specified in section 8.1.2.8.2 shall apply. 
8.1.2.8.2
OTDOA Measurements for Secondary Component Carriers
The RSTD measurements on cells belonging to the configured secondary component carrier shall meet the intra-frequency RSTD measurements requirements as specified in section 8.1.2.5 except that the number of PRS positioning occasions (
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) shall be according to Table 8.1.2.7.1-2. 

Table 8.1.2.7.1-2: Number of PRS positioning occasions within 
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	160 ms
	16

	>160 ms
	8


The RSTD measurement accuracy for all measured cells on the configured secondary component carrier shall be fulfilled according to the inter-frequency RSTD accuracy as specified in the sub-clause 9.1.10.2.

<End of modifications>
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