3GPP TSG RAN WG1 meeting #82   





 



                        R1-154354
Beijing, China, Aug 24 - 28, 2015

Agenda Item:
7.2.6.2
Source:
Huawei, HiSilicon

Title:
Text Proposal on updating Enhancements for OTDOA
Document for:
Discussion and Decision 
1. Introduction

In certain het-net deployments, some non-collocated RRHs have the identical PCI with the associated Macro cell so that these RRHs transmit the identical reference signals, and therefore it may cause ambiguousness on PRS reference signal detection for OTDOA.  Both the performance study and enhancement study of the above problem are given in TR 36.855 for both indoor and outdoor scenarios.
Since the OTDOA enhancements of TR36.855 can be applied to the indoor environment as well, further text proposal can be added in the TR37.857. 

In RAN plenary #68 meeting, it is decided that the RAN1 shall include proper references to the previous and related study in TR36.855 at the next RAN1 meeting.
This paper provides text proposal updating on OTDOA enhancement from related study in TR36.855, and add proper references to them according to the RAN plenary #68 decision.
Modification:

Add a reference in 7.1.1.1.3 and reorganize section, because some of the solution to solve same PCI problem for OTDOA of TR36.855 are not included in the TR37.857. 
Delete the overlap content in 7.1.1.1.3 due to the introduction of proper reference
Combine 7.1.1.1.7 with 7.1.1.1.3, since these two sections are aimed to solve same PCI problem for OTDOA.

Add measurement performance enhancements under Wide-band PRS.
2. Performance enhancements under Wide-band PRS
Defining more than 20MHz PRS using carrier aggregation may be beneficial. New signaling should be defined to enable PRS carrier aggregation. In order to explore the benefit of the PRS CA, a preliminary simulation is performed. The following simulation compares 20MHz PRS with 5 CA 100 MHz PRS under ETU70 channel as shown in figure1.

Observation1: 20MHz PRS RSTD accuracy is 68ns @80%, which corresponds to about 20m error.

Observation2: 100MHz 5CA PRS RSTD accuracy is 7ns @80%, which corresponds to about 2.1m error.
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Figure1.  Compares 20MHz PRS with 5 CA 100 MHz PRS RSTD measurement accuracy under ETU70 channel
3. Text Proposal 

<Start of changed section>
7.1.1.1.3
PRS transmission enhancements for the same PCI case
RRHs are beneficial to improve indoor positioning accuracy. In certain het-net deployments, some non-collocated RRHs may have the identical PCI as the associated macro cell (e.g., CoMP Scenario 4 [5] as shown in Figure 7.1.1.1.3-1 below). 
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Figure 7.1.1.1.3-1: Network with low power RRHs within the macro cell coverage deployed with same PCI.
Since the PRS is associated with the PCI of the cell, identical PRS sequences would be transmitted by multiple transmission points. Therefore, the UE reported RSTD measurements cannot be uniquely associated with a particular transmission point and the location server does not know the actual transmission point coordinates of the signal measured by the UE. The solutions, simulation results, and conclusions are given in TR 36.855[35] chapter 7.   

The performance and enhancement study of the above problem are given in TR 36.855 clause 7.3. In TR36.855 clause 7.3.2.1, simulation results suggest that in the het-net scenarios, the methods to distinguish RRHs shall be discussed for OTDOA to achieve higher localization accuracy.
Various solutions for OTODA positioning enhancements from TR36.855 clause 7.2.3.1 are also summarized below. 

1. Time–domain separation of transmissions from different TPs in the same shared cell Using CRS muting to differentiate among TPs
a) TP-specific subframe offset for positioning occasions
b) TP-specific set of subframes within a positioning occasion
c) TP-specific muting pattern
d) TP-specific PRS configuration
2. TP-specific signal sequences Using CSI-RS for UE Rx-Tx
a) Using virtual or pseudo cell IDs
b) Using cell portions
c) Using CSI-RS for RSTD
d) New TP-specific sequences
Summary and comparison of these solutions for OTDOA enhancements can be found in TR 36.855 clause 7.2.3.2.


The pseudo-random sequence generator for the PRS sequence may initialized with [23]:


[image: image3.wmf](

)

(

)

(

)

RRH

CP

cell

ID

cell

ID

s

10

init

2

1

2

1

1

7

2

N

N

N

N

l

n

c

+

+

×

+

+

×

×

+

+

+

×

×

=


or alternatively with:
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at the start of each OFDM symbol where: 
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NRRH is a newly introduced identity associated with a particular transmission point associated with the same PCI. NRRH is absent (or zero) for the macro cell. NRRH may be just an integer starting at zero, or with an offset of e.g., 503. In this case, new "effective PCIs" (or "virtual PCIs") > 503 would be used for the RRHs/TX points, but still in a backwards compatible manner. I.e., the CRS information within a positioning occasion would not be lost (Note, OFDM symbols 0 and 4 contain the CRS [23] in a positioning subframe).

NRRH may also be identical to the "Cell Portion ID" defined in LPPa [20]. A Cell Portion is a geographical part of a cell and uniquely identified by its "Cell Portion ID". The "Cell Portion ID" has been introduced in Rel-12 in order to obtain Cell-ID location to a finer granularity in case of RRHs are deployed [20].   

Therefore, the PRS sequence depends on the physical cell ID (PCI, 
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), and on the RRH/TX point ID. This would enable legacy UEs still to measure the macro cell PRS and CRS; new UEs which are able to understand the additional assistance data could measure the RRH transmission points in addition. 

The vshift of the PRS pattern may be defined based on the sum of PCI and RRH/TX point ID; e.g., 
vshift = (
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+ NRRH)mod 6. By this, the TX points are separated in code- and frequency domain, which should not create additional interference for legacy UEs which can measure only the macro cell.

It is noted that, it can be a UE implementation issue whether to use CRS (at least the CRS REs in the first OFDM symbol per slot) jointly with PRS for RSTD measurement. However, when CRS signals are sent from network nodes with the same physical cell identification number, UE should be indicated not to use CRS any more for RSTD measurement. The same or similar indication could be considered for the case where the network node (such as PRS-only beacon) does not transmit CRS at all.







<Unchanged sections omitted>
<Start of changing section >
7.1.1.5
Measurement performance enhancements under Wide-band PRS
Simulation evaluation for wide-BW and narrow-BW positioning measurement performance are studied and the possible enhancements on positioning measurement requirements are proposed in the TR36.855 clause 5. The following scenarios have been evaluated in the TR36.855 clause 5.

· RSTD measurement accuracy evaluation (PRS BW)

-
Larger bandwidths: 15MHz, 20MHz

- Smaller bandwidths: 3MHz
· UE Rx-Tx time difference measurement accuracy evaluation (system BW)

-
Larger bandwidths: 10MHz, 15MHz, 20MHz

- Smaller bandwidths: 3MHz
Since it also can be applied to the indoor environment, the present document extracts useful conclusions from TR36.855 clause 5.3.2.2 and clause 5.4.2.2:
(1) The link level simulation results show that improvements on RSTD measurement performance can be achieved by using wider PRS BW.

(2) Simulation results with different quantization show that increasing reporting granularity to 0.5Ts is beneficial.
(3) The link level simulation results show that RSTD measurement performance for 3 MHz is better than the performance for 1.4 MHz which was used to define the existing RSTD requirements.
(4) The link level simulation results show that improvements on UE Rx-Tx time difference measurement performance can be achieved by using larger BW.

(5) The link level simulation results show that UE Rx-Tx time difference measurement performance for 3 MHz is better than the performance for 1.4 MHz which was used to define the existing UE Rx-Tx time different requirements.
Defining more than 20MHz PRS using carrier aggregation may be beneficial. New signaling should be defined to enable PRS carrier aggregation.

<End of changed >
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