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1 Introduction
In previous RAN4 meetings, the eCID enhancements in non-collocated serving cell scenarios were discussed [1][2][3]. We summarized the observations and conclusions from interested companies as below.

	Excerpt from Huawei
contribution in[1]

	Proposal 1: the UE Rx-Tx time difference measurement shall be extended to non-collocated serving cells in CA.

Proposal 2: the UE Rx-Tx time difference measurement shall be extended to non-collocated serving cells in CoMP.


	Excerpt from Alcatel-Lucent contribution in [2]

	It would be beneficial to extend the UE Rx – Tx time difference measurements from the primary serving cell to all serving cells. The benefits are not limited to E-CID positioning only. UE Rx – Tx time difference measurements from multiple serving cells may also be combined with other measurements, such as RSTD measurements to enhance the positioning performance. In addition, UE Rx – Tx time difference measurements have one significant advantage over RSTD measurements in that UE Rx – Tx time difference measurements are independent of cell time synchronization errors, which make UE Rx – Tx time difference measurements from multiple cells are desirable for the Hetnet deployment scenarios where the time synchronization accuracy for RRH or small cells are more difficult to be controlled than macro cells.


	Excerpt from Ericsson contribution in [3]

	Since release 10 and until now (release 12) the carrier aggregation requirements have been developed or are being currently developed/studied in RAN4 for the following scenarios:

1. Intra-band CA with 2 DL and 1 UL CC or 2 UL CC (Rel-10)

2. Inter-band CA with 2 DL and 1 UL CC (Rel-10)

3. Intra-band non-contiguous CA with 2 DL and 1 UL CC (Rel-11)

4. New carrier type as SCell: 2 DL CCs with 1 UL CC or 2 UL CCs – (on-going in Rel-12)

5. Inter-band CA with 2 DL and 2 UL CC (on-going in Rel-12)

6. Intra-band non-contiguous CA with 2 DL and 2 UL CC (on-going in Rel-12)

7. 3 DL involving 2 bands with 1 UL CC (just started in Rel-12)
The possible improvement could be that the UE Rx-Tx time difference measurement is also performed on the SCell in addition to the existing one done on the PCell. The UE Rx-Tx time difference measurement involves both UL and DL transmissions. Therefore in general CA scenarios 1 (with 2 UL CCs), scenario 4 (with 2 UL CC), scenario 5 and scenario 6 listed in section 2.1 are relevant for this measurement.  

But in particular the additional measurement on SCell is likely to enhance overall positioning accuracy when SCell is not co-located with the PCell. Currently only the inter-band CA UE performance requirements (scenario 2) in TS 36.101 are defined for non co-located deployment. These requirements are expected to be extended also for scenario 5 (i.e. with 2 UL CCs) in release 12. In such deployment (i.e. scenario 5) the network will typically use multiple TA (i.e. pTAG and sTAG) if the UE supports this capability. The UE Rx-Tx time difference measurement itself could possibly be generically defined. But it would be more reasonable that the corresponding requirements are defined to be applicable only for practical deployment scenario e.g. scenario 5. Nevertheless the benefit of having UE Rx-Tx time difference measurement on SCell needs further investigation.


In this contribution we intend to capture the analysis and conclusions into the TR36.855 by approved following attached TP.
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Feasibility study on enhancement for UE Rx-Tx measurement over multiple serving cells 
8.1
General

<Text will be added.>

8.2
Network Scenarios

· Multiple serving cells in CA, i.e., when the serving cells are on different carrier frequencies, where
· The multiple serving cells are non-collocated and this includes also dual connectivity scenario
In CA, UE can be served by serving cells, e.g. CA scenario 4. Some example deployment scenarios are illustrated in Figures 8.2-1– 8.2-2.
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Figure 8.2-1. Several non-collocated serving cells for E-CID without RRHs, CA.
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Figure 8.2-2. Several non-collocated serving cells for E-CID with RRHs, CA.

8.3

Possible enhancement for UE Rx-Tx measurement with multiple serving cells 
<Text will be added.>
8.3.1
Possible enhancement options

In this section, the analysis from interested companies are collected.
· Analysis from Huawei (R4-140185, R4-136381)
	If all the nodes who are participating the coordinated transmission are anchored for E-CID, e.g. non-colocated serving cell UE Rx-Tx time difference was measured, the positioning performance can be increased due to the more anchor nodes for location.
In CoMP, UE can be covered by several non-colocated serving cells on the same frequency, and if UE Rx-Tx measurement can be performed on these non-colocated serving cells, it can help to locate this UE in a exact place rather than on a positioning circle derived by half of RTT(round trip time). Similarly, in CA, UE can be served by several non-colocated serving cell on different component carriers (e.g. CA scenario 4), and if UE Rx-Tx measurement can be performed on these non-colocated PCell and SCells, it can help to locate this UE in a exact place rather than on a positioning circle derived by half of RTT.
Proposal 1: the UE Rx-Tx time difference measurement shall be extended to non-collocated serving cells in CA.

Proposal 2: the UE Rx-Tx time difference measurement shall be extended to non-collocated serving cells in CoMP.


· Analysis from Alcatel-Lucent (R4-141568, R4-133971)
	It would be beneficial to extend the UE Rx – Tx time difference measurements from the primary serving cell to all serving cells. The benefits are not limited to E-CID positioning only. UE Rx – Tx time difference measurements from multiple serving cells may also be combined with other measurements, such as RSTD measurements to enhance the positioning performance. In addition, UE Rx – Tx time difference measurements have one significant advantage over RSTD measurements in that UE Rx – Tx time difference measurements are independent of cell time synchronization errors, which make UE Rx – Tx time difference measurements from multiple cells are desirable for the Hetnet deployment scenarios where the time synchronization accuracy for RRH or small cells are more difficult to be controlled than macro cells.


· Analysis from Ericsson (R4-133953)

	Since release 10 and until now (release 12) the carrier aggregation requirements have been developed or are being currently developed/studied in RAN4 for the following scenarios:

1. Intra-band CA with 2 DL and 1 UL CC or 2 UL CC (Rel-10)

2. Inter-band CA with 2 DL and 1 UL CC (Rel-10)

3. Intra-band non-contiguous CA with 2 DL and 1 UL CC (Rel-11)

4. New carrier type as SCell: 2 DL CCs with 1 UL CC or 2 UL CCs – (on-going in Rel-12)

5. Inter-band CA with 2 DL and 2 UL CC (on-going in Rel-12)

6. Intra-band non-contiguous CA with 2 DL and 2 UL CC (on-going in Rel-12)

7. 3 DL involving 2 bands with 1 UL CC (just started in Rel-12)
The possible improvement could be that the UE Rx-Tx time difference measurement is also performed on the SCell in addition to the existing one done on the PCell. The UE Rx-Tx time difference measurement involves both UL and DL transmissions. Therefore in general CA scenarios 1 (with 2 UL CCs), scenario 4 (with 2 UL CC), scenario 5 and scenario 6 listed above are relevant for this measurement.  

But in particular the additional measurement on SCell is likely to enhance overall positioning accuracy when SCell is not co-located with the PCell. Currently only the inter-band CA UE performance requirements (scenario 2) in TS 36.101 are defined for non co-located deployment. These requirements are expected to be extended also for scenario 5 (i.e. with 2 UL CCs) in release 12. In such deployment (i.e. scenario 5) the network will typically use multiple TA (i.e. pTAG and sTAG) if the UE supports this capability. The UE Rx-Tx time difference measurement itself could possibly be generically defined. But it would be more reasonable that the corresponding requirements are defined to be applicable only for practical deployment scenario e.g. scenario 5. Nevertheless the benefit of having UE Rx-Tx time difference measurement on SCell needs further investigation.



8.3.2
Summary
Summary in this section is based on the analysis from interested companies in section 8.3.1. 
Benefits for E-CID positioning performance have been observed when the UE Rx-Tx time difference measurement is performed on multiple serving cells in CA, i.e., with the serving cells are on different carrier frequencies, with cells being co-located or non-collocated.
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