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1. Introduction
In RAN #98 e-meeting, carrier phase positioning has been captured in NR_pos_enh2 [1], and a bunch of agreement has been reached in the previous meeting. In this contribution, we present our views on the remaining issues.
	· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].


2. The number of RSCP or RSCPD measurements
	Agreement
For the timestamp associated with a reported RSCP/RSCPD measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 37.355, can be reused as the timestamp. 
· Subject to UE capability, a UE may optionally provide an OFDM symbol index in the timestamp.
· Note: It is up to RAN2/RAN3 how to signal the timestamp
Agreement
Each DL RSCP/RSCPD measurement instance is obtained with  sample only.


In the last meeting, the above agreements have been agreed. And then it arises two issues as follows：
Issue 1: whether one RSTD measurement can be associated with multiple RSCPD measurements that are based on different samples 
Issue 2: whether one RSTD measurement can be associated with multiple RSCPD measurements which are based on different symbols. 
For us, the issue can be merged as one issue, whether the RSTD measurement can be associated with multiple RSCPD measurements regardless of different samples or symbols. In this case, we only need to define the maximum number of RSCPD/RSCP measurements that can be associated with one RSTD measurement and don’t need to specify the relationship between symbol or sample.
Proposal 1: 
· Each DL RSTD /Rx-Tx difference measurement can be associated with up to N DL RSCPD/RSCP measurements
· N can be 1, 2, or 4 up to UE capability.
3. PEG information
	[bookmark: FP2]Agreement
To address the impact of the phase delays on Tx/Rx RF chains, support one or more of the following options (down-selection in RAN1#113):
· Option 1a: introduce the definition of UE/TRP Tx/Rx phase error groups (PEGs) for the Tx/Rx of DL PRS/UL SRS signals 
· Rel-17 definitions of UE/TRP Tx/Rx TEGs can be used as the starting point for defining UE/TRP Tx/Rx PEGs.
· FFS: the details of the UE/TRP Tx/Rx PEGs
· Option 1b: Introduce Tx/Rx RF antenna IDs or Tx/Rx RF chain IDs to identify the individual Tx/Rx RF chains for transmitting/receiving the DL PRS/UL SRS signals. 
· FFS: the details of the Tx/Rx RF antenna IDs or Tx/Rx RF chain IDs
· Note: Device transmitting PRS or positioning SRS provides Tx antenna ID or Tx Chain ID. Device receiving PRS or positioning SRS provides Rx antenna ID or Rx Chain ID.
· Option 1c: introduce the report of ARP ID for the Rx/Tx of DL PRS/UL SRS signals. 
· The transmission/reception associated with the same ARP ID is assumed from the same ARP.
· FFS: the maximum number of ARP IDs.
· Option 2: reuse or enhance the existing Rel-17 definitions of UE/TRP Tx/Rx TEGs with smaller margin value.
· Option 3: RAN1 sends an LS to RAN4, requesting RAN4 to consider whether there is a need to define the new UE/TRP Tx/Rx phase error groups (PEGs), introduce new IDs (e.g., Tx/Rx RF antenna IDs ) to present the phase delays for the Tx/Rx of DL PRS/UL SRS signals, or reuse or enhance the existing Rel-17 definitions of UE/TRP Tx/Rx TEGs with smaller margin value, and provide the definitions if RAN4 decides it is needed.


For the TEG-related issue, the margin value was supported as follows
	TEG-TimingErrorMargin
The IE TEG-TimingErrorMargin defines the timing error margin values of the UE Rx TEGs, UE Tx TEGs, or TRP Tx TEGs. Enumerated value 'tc0' corresponds to 0 Tc, 'tc2' corresponds to 2 Tc and so on, where Tc is defined in TS 38.211 [41] clause 4.1.
-- ASN1START

TEG-TimingErrorMargin-r17 ::= ENUMERATED { tc0, tc2, tc4, tc6, tc8, tc12, tc16, tc20, tc24,
											tc32, tc40, tc48, tc56, tc64, tc72, tc80 }

-- ASN1STOP


The wavelength is 8cm() for 3.5 GHZ. If PEG(e.g.,  ) is introduced, the margin is about . In our view, the availability of those smaller values and whether UE can identify the PEG of resources are questionable.
Considering the Rel-17 TEG margin is defined by RAN4, we prefer up to RAN4 to judge the availability and the necessity of PEG-related issues.
Proposal 2: [bookmark: _Hlk135048015]
· Up to RAN4 to judge the availability and the necessity of PEG. 
4. Conclusion
In this contribution, we provide the following proposals on the remaining issues.
Proposal 1: 
· Each DL RSTD/Rx-Tx difference measurement can be associated with up to N DL RSCPD/RSCP measurements
· N can be 1, 2, or 4 up to UE capability.
Proposal 2: 
· Up to RAN4 to judge the availability and the necessity of PEG. 
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