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Introduction

A new SI has been approved at RAN#81 [1]to study NR positioning which requires RAN2 to study “positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies”

According to the contributions on NR positioning for RAN1#94bis,it was proposed by many companies to make use of  beam information to improve the E-CID positioning.In this paper, we focused on deciding a kind of suitable beam and the related procedures to perform the E-CID including multi-cell E-CID.
Discussion

Beam information 

Because of the high path-loss, low diffraction ability and severe absorption by atmosphere and rain, the beamforming methods is the main form for the wireless transmitting in millimeter wave frequency.It is already widely accepted that the beams information is beneficial to the enhancement of the E-CID positioning methods.

But, among so many beams with different contents, not every of them is suitable for enhancing E-CID, actually some beams contains UE-specific information have a drawback. For those who are very flexible and may not always exist, the gNB needs to report its index and direction mapping to the LMF all the time, because the location server need to map the beam to a certain direction, the UE also need to know the geographic mapping for UE-based mode.And it will be even worse if a UE suddenly has no more need to the information in such beams,the gNB need to choose another beam and repeat the whole procedure.

Observation 1:The beams for E-CID should be stable. 

Generally，beams containing SSB and CSI-RS can be used, but CSI-RS is still UE-specific, and its configuration is still not that stable,in contrast, SSB beams is more fixed in terms of mapping to the geographic direction.

Besides, to make use of the beam information of multiple cells, the selected beam had better to be transmitted in a sweeping pattern with a kind of index that can indicate it’s direction directly or indirectly.Considering all there above, the SSB beam is good choice.

Proposal 1:Use SSB beams to enhance the E-CID method.   

SS/PBCH block 

SSB refers to Synchronization/PBCH block because synchnronization signal and PBCH channel are packed as a single block that always moves together. The components of this block are PSS (Primary Synchronization Signal), SSS (Secondary Synchronization Signal) ,PBCH DMRS and PBCH (Data).

Each SSB within a SSB set (all the SSB within 5 ms period of the SSB transmission)is assigned with a unique numbers starting from 0 and increasing by 1[2].This number reset to 0 in the next SSB set.This number is called SSB index in this paper.

The SSB are transmitted in the form of beam sweeping pattern at least in FR2, which can be illustrated in figure 1.
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When the UE can receive several SSB beams from a same cell, the one with best signal strength is the “received SSB”.

The related changes will affect RAN2/RAN3(NRPPa/LPP) side,

First we need to add the SSB beam sweeping information to the NRPPa message, the serving cell need to send this message anyway.The beam sweeping information include numerology(CP length and sub-carrier spacing), SSB periodicity, SSB frequency information to indicate the position in frequency domain,the number of SSB beams and corresponding SSB index and its direction.

Add the SSB beam sweeping information to the NRPPa message as E-CID measurement report.



To perform the E-CID based on single base station is a fundamental way. During a positioning duration, for UE-based and standalone E-CID mode, the LMF need to send this information to the UE through LPP/NPP message.What’s more, every beam’s direction mapping in the geographic coordinate should also be known by the UE.

2)Add the SSB beam sweeping information to the LPP/NPP as assistant data to support UE-based E-CID.




For UE-assisted mode, the UE need to send measurement information to the LMF through LPP/NPP message.The measurement information should include the SSB index, corresponding RSRP and RSRQ of PSS,SSS，PBCH and its DMRS.

3)Add the SSB beam sweeping information to the LPP/NPP as E-CID signal measurement information.




We also think it is acceptable to enable the gNB with the ability to calculate the UE’s position.With the beam information and it’s own position, the gNB can give an acceptable position estimation In[3] it has already been mentioned as a possible enhancement and we think this way can save some unnecessary information exchanging procedure and give the same result.

4)Support to add the function to NG-RAN to decide the UE’s position by E-CID positioning method.

The beam sweeping pattern can naturally bring some time offset in time domain, which imply the possibility of using multiple cells to enhance E-CID.Different with single-cell positioning, the UE need to know the SSB beam sweeping information of the neighbour cell, for both UE-based and UE-assisted mode.

Observation 2:Multi-cell E-CID is possible because the beam sweeping pattern can offer time division multiplex.

For UE-based mode, the LMF need to send the beam mapping information of both the serving cell and neighbour cell to the UE by NPP(LPP).

For UE-assisted mode, the UE need to send the measurement of serving and neighbour cells to the LMF through NPP(LPP).

Add the beam information of neighbour cells to corresponding messages.

Proposal 2:Take the above changes to complete the procedure for E-CID positioning.

Conclusion

In this paper, we offered our opinion to use SSB beams to improve E-CID positioning based on the observations:

Observation 1:The beams for E-CID should be stable.

Observation 2:Multi-cell E-CID is possible because the beam sweeping pattern can offer time division multiplex

And give the follow proposals:

Proposal 1:Use SSB beams to enhance the E-CID method.  

Proposal 2:Take the changes to complete the procedure for E-CID positioning.

1)Add the SSB beam sweeping information to the NRPPa message as E-CID measurement report.

2)Add the SSB beam sweeping information to the LPP/NPP as assistant data to support UE-based E-CID.

3)Add the SSB beam sweeping information to the LPP/NPP as E-CID signal measurement information.

4)Support to add the function to NG-RAN to decide the UE’s position by E-CID positioning method.

5)Add the beam information of neighbour cells to corresponding messages.
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