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Introduction
The NR positioning study item has been agreed in RAN#80 [1]. According to the 5G positioning requirements, the focus is on the potential positioning technique. In Agreement from RAN1#96bis, the following UL positioning references decided as follow:
Agreement:
For positioning, regarding the number of SRS symbols per resource, decide by RAN1#97 whether to increase the set of allowable number of SRS symbols per resource compared to the NR Rel-15 allowable set {1,2,4}. 
· If it is not decided to increase the number of SRS symbols per resource by RAN1#97, increasing the set of allowable number of SRS symbols per resource compared to the NR Rel-15 allowable set {1,2,4} will not be considered further after RAN1#97.

Agreement:
For positioning, regarding the possible SRS symbol locations per slot decide by RAN1#97 whether the SRS can be configured only in the last N symbols of a slot with N>6 
· If the above decision is not made by RAN1#97, configuring SRS only in the last N symbols of a slot with N>6 will not be discussed further after RAN1#97.

Agreement:
Select one or both of the following options to support staggered SRS transmissions for UL SRS positioning
· Staggered patterns (a collection of SRS symbols from the same antenna port with different offsets for at least some symbols) in a single SRS resource
· Configuration of the same antenna port for the transmission of SRS symbols in different SRS resources in a SRS resource set.

In addition, for positioning UL purposes, the UL SRS related decision are accepted:

Agreement:
, with regard to the UL SRS transmission timing, at least the following options have been identified:
· Option 1: No adjustment is made to the configured TA. That is, support only a TA configuration which is based only on the serving cell (i.e., the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols).
· Option 2:  The configured TA can be adjusted for the purpose of transmitting UL SRS intended to a neighboring cell. The adjustment value can be provided by the UE to the network upon request.
· Note: The adjustment value is not needed to be known at the measuring cell for the purpose of UL-AoA measurement
· Option 3: The configured TA can be adjusted for the purpose of transmitting UL SRS intended to a neighboring cell. The adjustment value is provided by the network to the UE.


Agreement:
For positioning purposes, with regards to the UL SRS transmission power, at least the following options have been identified:
· Option 1: The UL SRS Tx power is constant (i.e., no power control is supported). 
· FFS: The value of the constant Tx power and how it is determined
· Option 2: The UL SRS Tx power is based on the existing power control procedure.
· Option 3: The UL SRS Tx power is determined by modifying the existing power control procedure, for example:
· Support configuring a DL reference signal of a neighboring cell to be used for SRS path loss estimation. 
· FFS: Which reference signals can be used (e.g. a CSI-RS, or a SSB, or DL PRS).
· FFS: which power control modes are supported (e.g., open loop only, or open loop and closed loop).

In this contribution, we proposed further consideration on design issues for NR Positioning in UL. Besides, we will present our views on how signalling additional UE-geo information positioning will enhance the positioning service. In particular, routing information effect on positioning service continuity if transmitted periodically.
Overview of UL reference signal  
In [2], The NR positioning WID states that the work item shall “identify whether and which Rel-15 NR reference signals can be used for different NR positioning techniques”. After completion of the study item phase, TR 38.855 stated:

	The following candidate reference signals were identified for UL positioning evaluation and are to left for future specification work
-	NR PRACH
-	NR SRS
-	NR UL DMRS
-	NR UL PTRS
-	New UL positioning reference signals (UL PRS)



In RAN1 Meeting #96bis, several companies agreed to utilize the NR SRS. Indeed, Each SRS Resource can be configured with 1, 2, or 4 antenna ports, transmitted in 1, 2 or 4 consecutive symbols at the end of the slot with a configurable signal bandwidth. In addition, SRS can be configured as periodic or on-demand for semi-persistent and aperiodic, respectively. To enhance the SRS performance, several modifications can be considered as follow: 
Option 1: Extended number of supported symbols for NR UL SRS
Option 2: Reduced occupied subcarrier density of UL SRS by applying comb-6/ comb-12 transmission configuration
Option 3: Improve UE multiplexing capacity for positioning.
If we consider option 1: Increased number of symbols used for UL SRS transmission up to the number of symbols: This will result in SRS link budget and eventually improve the UL-based positioning performance. On the other hand, if option 2 is considered, the number of allocated subcarriers per PRB will increase and hence improve the UL based positioning performance. The third option will increase the complexity especially with limited multiplexing capabilities of UE. However, it will allow obtain DL+UL RS for more accurate positioning. We intended to support option 1. This option will allow configuring TA that allow of transmitting UL SRS intended to a neighboring cell. The adjustment value of configured TA can be provided by the UE to the network upon request. Thus UE can maintain a seamless transitioning for positioning while passing into a tunnel or any condition break the connectivity while moving as explain in the next part of this paper.
Proposal 1: For the purpose of NR positioning, allow flexible configuration of symbols number for UL SRS (PRS) transmission within single UL SRS (PRS) Resource.

Signaling of Additional UE geo information is UL SRS
In [3], UE positioning is recognized as an important feature for LTE networks due to its potential for massive commercial applications, Also, all the positioning solutions specified so far involve wireless positioning, for which reliability and availability cannot be guaranteed at all time, especially in indoor scenarios. Inertial measurement units (IMUs) are now becoming increasingly widely adopted in terminals as a means of updating position estimates while out of range of GNSS or other positioning mechanisms. They use accelerometers and gyroscopes (and sometimes magnetometers) to track the movement of the UE, and were identified in the LTE Rel-13 indoor positioning study item as one potential indoor positioning enhancement technology. Therefore, provision of signaling support for IMU positioning is of interest to complement other existing positioning technologies in LTE.   
In addition, even GNSS technology include Real Time Kinematic (RTK) GNSS shows a major improvement such as enables positioning accuracy improvement up to centimeter-level in the right conditions in real-time by exploiting the carrier phase of the GNSS signal rather than only the code phase. However, the right conditions are not applicable to presents especially if the UE is moving at high speed or passing through a tunnel. One solution can help in enhance RTK GNSS in the NR network in the non-right condition is to utilize the UEs supporting network-assisted positioning information [4]. This will reduce signaling load and support the geofencing of broadcast warning messages. In addition, it is stated in TS36.331 that “ Unless explicitly stated otherwise in the procedural specification, the system information acquisition procedure overwrites any stored system information, i.e. delta configuration is not applicable for system information and the UE discontinues using a field if it is absent in system information unless explicitly specified otherwise.”
On the other side, obviously, the positioning function should not be limited to a single method or measurement. That is, it should be capable of utilizing other standard methods and measurements; as such, methods and measurements are available and appropriate to meet the required service needs of the location service client. This additional information could consist of readily available E-UTRAN measurements. The position estimate computation may be made by the UE or by the E-SMLC. In certain cases, if the UE access to predefined route such as highway or transport network such as Metro, it will be useful if the UE broadcast the routing path information to increase the accuracy of UE positioning. In other words, UE can save the routing information as assistance information as pre-configured, especially if the UE is using a specific routing path regularly which will enhance the accuracy and continuity up to 100% in non-right condition. Thus UE can maintain a seamless transitioning for positioning while passing into a tunnel or any condition break the connectivity while moving. 
Proposal 2: The mechanism to report geographical information to gNB should be FFS as part of UL PRS.





Conclusion
To summarize, we propose to consider the following enhancements for UL positioning solution and Signaling periodical Geo-Location information from UE as follow:
Proposal 1: For the purpose of NR positioning, allow flexible configuration of symbols number for UL SRS (PRS) transmission within single UL SRS (PRS) Resource.

Proposal 2: The mechanism to report geographical information to gNB should be FFS as part of UL PRS.
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