3GPP TSG RAN WG1 Meeting #97	　	                                 R1- 1907178
Reno, USA, 13th May – 17th May. 2019

Source:	Mitsubishi Electric
Title:	Views on UL reference signal designs for NR positioning
Agenda Item:	7.2.10.2 UL Reference Signals for NR Positioning
Document for: 	Discussion/Decision
Introduction
 In RAN1 #96b meeting, parameters and measurements needed DL and UL only positioning techniques were discussed. The agreements related to DL and UL PRS were captured in TR 38.855 [3]. In Section 2, proposals related to UL PRS are described. The contribution is summarized in Section 3.
RS design for UL positioning
 In RAN1#96b, the number of SRS symbols used for positioning is discussed. Currently, in Rel. 15, up to 4 NR SRS symbols can be placed in the last 6 symbols in a slot. In RAN1#96b, due to the need for frequent sounding for NR-U, an entire slot, up to 14 symbols, were agreed to be used for Rel. 16 SRS. To increase coverage of SRS for positioning in FR2 and improve positioning accuracy, the number of SRS symbols should be increased to 14. A need for 14-symbol SRS is also discussed in Rel. 16 LTE. Similarly, UL positioning methods such as UTDOA should send SRS with minimum interference. Thus, we make the following proposals.

[bookmark: Prop14]Proposal 1: Up to N=14 NR SRS symbol is used for positioning

[bookmark: Prop15]Proposal 2: A slot or multiple slots dedicated for positioning are supported for NR positioning

[bookmark: _GoBack]Similar to the DL PRS setting [4], one SRS resource should support staggered patterns to reduce overhead.

[bookmark: Prop16]Proposal 3: Support staggered patterns (a collection of SRS symbols from the same antenna port with different vertical frequency offsets for at least some symbols) in a single SRS resource

One of the discussions is to design PRS as an extension of SRS. Although Rel. 15 SRS can be designed flexibility in terms of the number of symbols and location, our recommendation is to create a new set usage, namely positioning, for SRS since SRS for positioning would need dedicated setting for the number of symbols as proposed in this contribution. It should be noted that the current set usages for SRS are “codebook”, “noncodebook”, “antennaSwitching” and “beamManagement” [4].

[bookmark: Prop17]Proposal 4: Support a new set usage for SRS, “positioning”

Conclusion 
In this contribution we make the following proposals:


Proposal 1: Up to N=14 NR SRS symbol is used for positioning

Proposal 2: A slot or multiple slots dedicated for positioning are supported for NR positioning

Proposal 3: Support staggered patterns (a collection of SRS symbols from the same antenna port with different vertical frequency offsets fro at least some symbols) in a single SRS resource

Proposal 4: Support a new set usage for SRS, “positioning”
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Appendix: 

	Agreement:
Support the following configurations of SRS for positioning
· Semi-persistent configuration
· Periodic configuration
· Aperiodic configuration

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.





