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1. Introduction
The agreements related to latency reduction achieved in RAN2#116e meeting [1] are as follows:
	Agreement:
· Proposal 1: Assistance data can be (pre-)configured independently of any given LPP positioning session and thus can be reused across multiple positioning sessions.
· Proposal 2: It is suggested to agree that in order to reduce positioning latency associated with signaling of assistance data (via both broadcast or dedicated signaling), pre-configured assistance data can be considered valid for usage across multiple LPP positioning sessions.
· FFS spec impact from these proposals.
· Pre-configured assistance data (distinct from ‘pre-defined configuration’ as discussed for on-demand PRS) refers to the DL-PRS assistance data (with associated validity criteria) that can be provided to the UE (before or during an ongoing LPP positioning session), to be then utilized for potential positioning measurements at a future time (e.g. for deferred MT-LR). FFS whether to capture this in a spec.
· Proposal 8 (modified): Down-prioritize dynamic triggering of a preconfigured SRS at UE in connected mode by gNB for transmitting SRS based on measurement report provided by UE in Rel-17.


The intention of this contribution is to share some views on the latency reduction.
2. Discussion
In general, there are two types of solutions discussed in RAN2 for latency reduction:
1. Pre-configured assistance data among multiple LPP sessions
2. Prioritization of some PRS measurement
Both of the two types are beneficial for latency reduction. The pre-configured assistance data enables less time consumption by reducing assistance data transfer procedure among several LPP sessions; On the other hand, the prioritization of PRS measurement enables less time consumption in each single LPP session by prioritizing some of the PRSs, in order to acquire quicker measurement result. As for the second solution, since it involves LMF scheduling and UE receiving and affects 37.355 and 38.305, in our view, it is within RAN2’s scope. So we provide detailed analysis of these two types in the following sections.  
2.1.  Pre-configured assistance data among multiple LPP sessions
In last meeting, RAN2 agrees the definition of pre-configured assistance data:
	Pre-configured assistance data (distinct from ‘pre-defined configuration’ as discussed for on-demand PRS) refers to the DL-PRS assistance data (with associated validity criteria) that can be provided to the UE (before or during an ongoing LPP positioning session), to be then utilized for potential positioning measurements at a future time (e.g. for deferred MT-LR). 


In 37.355, the field description of assistance data IE is NEED ON. That means if in one LPP session the field is absent, UE can still use the latest received assistance data in the last LPP session as the assistance data in this LPP session. That is to say, the latest received assistance data can be assumed as pre-configured assistance data, they share the same functionality. Therefore, we think it is not necessary to add the definition of pre-configured assistance data in the spec, since it seems to bring no spec impact.
Furthermore, in the last several meetings, it is proposed to introduce validity condition for pre-configured assistance data. From our point of view, it is not needed since LMF can decide when to let UE apply pre-configured assistance data by not including assistance data IE, and UE can also decide when to request new assistance data for the mew LPP session. 
Proposal 1: Support NOT to add the definition of pre-configured assistance data in the specification.
2.2.  Prioritization of PRS measurement
2.2.1 Measurement period requirement
As specified in TS 38.133, when physical layer receives last of ProvideAssistanceData message and RequestLocationInformation message from LMF via LPP message, the UE shall be able to measure multiple (up to the UE capability) location measurements (e.g. DL RSTD, DL PRS-RSRP or UE Rx-Tx time difference) within a measurement period. And the current defined measurement period is calculated based on the assumption that the UE should perform measurements for all configured DL PRSs in the ProvideAssistanceData message. In order to let UE have enough time for DL PRS measuring, the configured response time is at least the same as the time UE spend on measuring all configured DL PRS according to the measurement period. Hence, the configured response time is always larger than the time UE needs to measure all DL PRSs, which leads to large latency for a location information report.
Observation 1: The current defined measurement period that is used for DL PRS measurement is calculated based on all configured DL PRSs in ProvideAssistanceData message, which leads to large latency for a location information report.
2.2.2 Early location information report
The ASN.1 structure and the field description of responseTime in CommonIEsRequestLocationInformation defined in TS 37.355 is shown below:
ASN.1 structure of the ResponseTime:
[image: ]
Field description of ResponseTime:
	ResponseTime
- time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).
- responseTimeEarlyFix indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFix IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the time IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFix IE. A server should set the responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the responseTimeEarlyFix IE if its value is not less than that for the time IE.
- unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.


It is clear that if the responseTimeEarlyFix is included in the LPP RequestLocationInformation message, UE can send one early location information report with one or multiple LPP ProvideLocationInformation messages before the responseTimeEarlyFix expires, and one subsequent final location information according to the response time. 
Observation 2: UE can report one early location information report before the configured responseTimeEarlyFix.
The valid relationship between response time (T) and responseTimeEarlyFix (T0) is shown below:


Figure 1. Relationship between response time (T) and responseTimeEarlyFix (T0)
Based on the Rel-16 specification, one early location information report may not be able to contain all UE measured location information. Thus, the remaining location information which is measured before and after T0 have to be buffered and transmitted to LMF until the final location information report in response time T. In the duration between T0 and T, LMF cannot receive the extra early measurement information, and the positioning latency may also rise due to the delayed reporting.
Observation 3: If UE cannot transmit all measured location information to the LMF via early location information report, the location information acquired between early location information report and final location information report can only be uploaded at the end of response time, which may cause extra-latency.
To avoid the described issues and lower the positioning latency, following enhancements can be considered by RAN2:
2.2.3 Support a more flexible configuration and reporting structure
For a specific location information report, LMF should be able to select a subset of DL PRS from DL PRS in ProvideAssistanceData message for UE to measure and report the location information report. The rationale behind this enhancement is that LMF may have prior information of UE location or channel conditions. Hence, in order to get quick location information report, UE is not necessary to measure all DL PRS configured in ProvideAssistanceData message. By this way, the selected DL PRS may determine a short measurement period. So UE is capable of reporting the location information report in a short amount time considering the corresponding measurement period and without requiring UE to measure all DL PRS configured in ProvideAssistanceData message. As an instance, in Rel-17, LMF should be allowed to select a subset of DL PRS in RequestLocationInformation message. Then UE shall report a location information report in ProvideLocationInformation according to the subset of DL PRS. 
As we know, for a RRM report, a measurement ID (identified by a MeasId) is indicated in the measurement report, where measurement ID includes the linking of a measurement object (identified by a MeasObjectId) and a reporting configuration (identified by a ReportConfigId). This kind of reporting structure shows flexibility to configured required RS and required contents by network. Furthermore, RAN4 has defined measurement period for each of the measurement object. Therefore, a RRM report concerning on a measurement object only needs to consider the processing time of RS that includes in the measurement object. We suppose to reuse such mechanism on positioning measurement, which not only lead to the configuration flexibility but also the latency budget.
In addition, pre-configured assistance data has been discussed comprehensively in last meeting, and the consensus has been achieved that pre-configured assistance data shall be applied in latency reduction. In our understanding, pre-configured assistance data is also provided by ProvideAssistanceData message. UE is not expected to measure the DL PRS included in the pre-configured assistance data until being requested by LMF (e.g. in RequestLocationInformation message) to provide a location information report. By this way, the latency component to provide assistance data can be removed from overall positioning latency. This is similar to what we discuss above on measuring a subset of DL PRS in assistance data. 
To sum up, we should support a more flexible configuration and reporting structure so that UE can conduct DL PRS measurement based on a subset of DL PRS or pre-configured assistance data provided by ProvideAssistanceData message.
Proposal 2: Support UE to conduct DL PRS measurement based on a subset of DL PRS or a subset of pre-configured assistance data provided by ProvideAssistanceData message, where the subset of DL PRS or the subset of pre-configured assistance data can be indicated by RequestLocationInformation message.

2.2.4 The response time for an early location information report 
For latency reduction, one critical issue is to indicate appropriate value of reposnseTimeEarlyFix. The smaller the value is, the lower latency of acquiring early location information by LMF will be achieved. However, in current spec, LMF cannot be aware of what PRSs UE has been measured for an early location information report, which may lead to the inappropriate value of reposnseTimeEarlyFix. To solve the problem, an explicit association between PRSs and early location report will be needed. In such case, both UE and LMF have the information on what PRSs UE should measure during this positioning service. Hence, the responseTimeEarlyFix for this positioning service may not be as large as the one configured in Rel-16 mechanism. To be specific, LMF can associate early location information report to the aforementioned subset of PRS for a specific positioning service. By this means, UE can measure the optimized DL PRS subset first and spend less time on generating the early location information report than before. Meanwhile, LMF will know about the required time for UE to respond an early location report more clearly, which helps LMF to determine and configure the value of responseTimeEarlyFix as small as possible. 
Observation 4: By configuring an appropriate value of responseTimeEarlyFix for a specific positioning service, LMF can receive the early location information report earlier than before.
Proposal 3: Support of associating a subset of DL PRS with an early location information report.
2.2.5 Multiple early location information reports
As we explained above, UE can only upload one early location information report before the expired time of responseTimeEarlyFix based on the current specification. The remaining data will be temporarily stored and reported in a subsequent LPP ProvideLocationInformation containing final location information according to the time IE. Due to the lack of some essential information which is buffered at UE side, LMF may not determine UE’s location accurately by the data in the received early measurement information report. Thus, it is meaningful to allow UE to transmit multiple early location information reports before the final response time. Thus, LMF can receive timely location information and get the location estimate as soon as possible.
Proposal 4: Support UE to report more than one early location information reports before the final response time.
3. Conclusion
[bookmark: _Toc18403976][bookmark: _Toc18404543][bookmark: _Toc18413612]Observation 1: The current defined measurement period that is used for DL PRS measurement is calculated based on all configured DL PRSs in ProvideAssistanceData message, which leads to large latency for a location information report.
Observation 2: UE can report one early location information report before the configured responseTimeEarlyFix.
Observation 3: If UE cannot transmit all measured location information to the LMF via early location information report, the location information acquired between early location information report and final location information report can only be uploaded at the end of response time, which may cause extra-latency.
Proposal 1: Support NOT to add the definition of pre-configured assistance data in the specification.
Proposal 2: Support UE to conduct DL PRS measurement based on a subset of DL PRS or a subset of pre-configured assistance data provided by ProvideAssistanceData message, where the subset of DL PRS or the subset of pre-configured assistance data can be indicated by RequestLocationInformation message.
[bookmark: _GoBack]Proposal 3: Support of associating a subset of DL PRS with an early location information report.
Proposal 4: Support UE to report more than one early location information reports before the final response time.
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