
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #113-bis-e	R2-2102790
Online, April 12th – April 20th 2021 

                          
Source:	vivo
[bookmark: Title]Title:          Discussion about on-demand DL-PRS
[bookmark: Source]Agenda Item:	8.11.4
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In the RAN#91e meeting, the revised work item on NR Positioning Enhancements RP-210903[1] was approved. From the on-demand perspective, the WI includes the following objective:
	· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 


In this contribution, we will discuss what can be specified for on-demand DL-PRS during WI phase.
2. Discussion
It was agreed that on-demand DL-PRS can help improve efficiency, latency and reduce latency. To support on-demand DL-PRS, the procedure and exact parameters should be further discussed.
2.1. UE-initiated request of on-demand DL-PRS 
The procedure of UE-initiated request of on-demand DL-PRS is as following. Scheme 1 is UE transmit the request to LMF through LPP, and LMF determine the final request of on-demand DL-PRS and transmit to gNBs, which is as Figure 1. Scheme 2 is UE transmit the request to gNBs, and gNBs provide the request information to LMF, which is shown in Figure 2.



Figure 1 UE-initiated request of on-demand DL-PRS, Scheme1


Figure 2 UE-initiated request of on-demand DL-PRS, Scheme2
For scheme 1, LMF can collect requests from more than one UEs, and determine the final requests that should be required to guarantee the performance of those requesting UE. This is useful for determining the final requests according to multiple cells (which can be from both serving gNBs and neighbor gNBs). For scheme 2, the UE directly transmits the request to gNBs. there is a problem that each UE may send different requests to gNBs and gNBs don’t know the request from other cells, it is difficult for gNBs to decide the final on-demand DL-PRS response. How to guarantee the request to neighbor gNBs is also a problem. Therefore, we think scheme1 is more appropriate for UE-initiated request of on-demand DL-PRS.
Proposal 1: Support UE-initiated request of on-demand DL-PRS transmission from UE to LMF through LPP.
The reason for UE to initiate on-demand DL-PRS, as far as we are concerned, can be divided into two aspects. Case1 is that when UE receives a location service and it initiates an on-demand DL-PRS request, case 2 is that UE takes measurements or location calculation and then initiates an on-demand DL-PRS request.
For case1, the on-demand DL-PRS request can be transmitted in both the location service and LPP signaling such as RequestAssistanceData. For case2, the related measurement is performed and then triggers an on-demand DL-PRS, the on-demand request can be transmitted in RequestOnDemandAssistanceData or ProvideLocationInformation.
Proposal 2: Choose one signaling to support the request of on-demand DL-PRS transmission from UE to LMF: RequestAssistanceData, dedicated RequestAssistanceData or ProvideLocationInformation.
In RAN1 #102 meeting, the following agreements are achieved.
	[bookmark: _Hlk67490547]Agreement:
· Semi-persistent and a-periodic transmission and reception of DL PRS will be investigated in Rel-17.
· FFS: the details on when and how to enable semi-persistent and a-periodic DL PRS
· FFS: to be supported for which positioning methods, e.g.,
· UE-assisted and/or UE-based positioning
· DL positioning and/or Multi-RTT
· On-demand transmission and reception of DL PRS will be investigated in Rel-17.
· FFS: the details on when and how to enable on-demand DL PRS
· FFS: to be supported for which positioning methods, e.g.,
· UE-assisted and/or UE-based positioning
· DL positioning and/or Multi-RTT
· Notes: 
· Semi-persistent means MAC-CE triggered
· Aperiodic would correspond to DCI-triggered
· On-demand corresponds to the UE-initiated or network-initiated request of PRS and/or SRS. So, it is NOT the same as whether PRS is DCI-triggered or MAC-CE triggered. It is about UE or LMF request/suggesting/recommending specific PRS pattern, ON/OFF, periodicity, BW, etc. 


It is noted that the on-demand DL-PRS is about UE or LMF request/suggesting/recommending specific DL-PRS pattern, ON/OFF, periodicity, BW, etc.
We think for UE-initiated request of on-demand DL-PRS, the detail content needs RAN1 to be decided, but from the RAN2 perspective, the IE container and type can be decided first. That is, the request should at least include ON/OFF request and specific parameters request. The ON request is a message to start the transmission of on-demand DL-PRS and specific parameters request is a message to provide the specific configurations that UE expects. It is worth noted that the OFF only represents the UE doesn’t need the on-demand DL-PRS and whether OFF the on-demand DL-PRS should be decided by LMF based on requests from all the positioning UE. 
Proposal 3: Support UE-initiated request of on-demand DL-PRS at least include ON/OFF request and specific parameters request.
2.2. LMF-initiated request of on-demand DL-PRS 
The procedure of LMF-initiated request of on-demand DL-PRS is as Figure 3, where Scheme 3 is that LMF transmits the request to gNBs, and also provides the new configuration of on-demand DL-PRS to UEs.


Figure 3 LMF-initiated request of on-demand DL-PRS, Scheme3
Scheme 3 is a better solution to support LMF-initiated request of on-demand DL-PRS, since no matter whether it is a MO-LR Service, NI-LR or MT-LR Service, LMF will know the location service requirement. LMF can decide which on-demand DL-PRS should be requested taken all the requirements into consideration. Besides, except for the UE-based positioning, LMF can acquire all measurement results and locations of each target device, it is also reasonable for LMF to initiate on-demand DL-PRS after it gets various measurement results. For UE-based positioning, it is helpful for determining on-demand DL-PRS in LMF if LMF can request the UE to report measurements and location results together, such as via the signaling of requesting location information to request measurements and location results together and get a corresponding response, then, the new configuration of on-demand DL-PRS will consider the requirement of UE-based positioning. 
Proposal 4: Support LMF-initiated request of on-demand DL-PRS transmission.
Proposal 5: To support LMF-initiated request of on-demand DL-PRS, the measurement results and location can be reported and/or requested to be reported in UE-based mode.
For LMF-initiated request of on-demand DL-PRS, the content of the request should at least include ON/OFF request and specific parameters request. In last meeting, it was discussed that LMF recommending turning on/off beams to gNB in [2], as far as we are concerned, the ON/OFF request should not only include beam levels.For example, accuracy and power consumption for DL-PRS measurement is part of objectives in this SI. From our point of view, it is beneficial for accuracy and power consumption if multiple frequency layers and/or multiple resource sets can be activated/muted.  
So, when on-demand DL-PRS is preconfigured, the ON/OFF request should at least turn on/off the transmission of on-demand DL-PRS, and then turn on/off transmission of on-demand DL-PRS in different level such as frequency layer or resource set or beam level. It is mentioned that the OFF request is more reasonable to be a message to fall back to the configuration of DL-PRS which can guarantee a basic positioning requirement rather than turn off the DL-PRS completely. The reason is mainly that if the transmission of DL-PRS is completely stopped, when some sudden or urgent location service is requested, positioning cannot be processed and the ON request for restarting DL-PRS may spend a long time. 
As for specific parameters that can be dynamically changed, we think the detailed parameters should also be defined in different levels and decided by RAN1. From RAN2, we prefer to support the specific parameters request first, since the benefits in TR can not be achieved if there is no specific parameters request, for example, the frequency layer level such as bandwidth and resource level such as periodicity.
Proposal 6: Support LMF-initiated request of on-demand DL-PRS at least include ON/OFF request and specific parameters request.
2.3. Related procedure 
2.3.1. On-demand DL-PRS capability
On-demand DL-PRS is not allowed for UEs in Rel-15 or Rel-16 or earlier versions. In Rel-17, for those UEs support on-demand DL-PRS, they need report their capabilities to network, so that network can distinguish which UE is supportive of on-demand DL-PRS. And these UEs can be configured and take measurements with on-demand DL-PRS. For on-demand DL-PRS, UE capability is an important parameter that needs consideration.
Proposal 7: on-demand DL-PRS capability needs to be defined and report to network.
2.3.2. Necessary measurement to support on-demand DL-PRS
For necessary measurement to support on-demand DL-PRS, firstly we think it should be clarified what is necessary measurement and how does these measurements can help initiate on-demand DL-PRS. For example, if RSRP is the necessary measurement, the criteria for triggering the on-demand DL-PRS may need to be defined first. In addition, which is the necessary measurement also needs to be decided, for example, RSRP, RSTD, or it is similar to the common DL-PRS measurement or different. Then each measurement should correspond to a measurement criterion to help decide whether it meets the requirement and need to initiate on-demand DL-PRS.
Proposal 8: Necessary measurement should be further clarified how to help initiate on-demand DL-PRS.
2.3.3. Scheduled location time
SA has supported scheduling of location of a target UE in advance using a scheduled location time in [3] as shown in the following.
	When a scheduled location time is used, a location procedure consists of two phases as shown in Figure 4.1c-1. The location preparation phase starts when a location related request is sent by an LCS Client, AF or UE requesting a current location of the UE. The request includes the scheduled location time T. As part of the location preparation phase, the 5GC, NG-RAN and/or UE interact to determine suitable position methods and schedule location measurements of the UE to occur at or near to the time T. The location preparation phase ends just before the time T. The location execution phase starts at or near to the time T with the NG-RAN and/or UE obtaining the location measurements that were scheduled during the location preparation phase. Following the location measurements, the location execution phase includes a determination of the UE location (e.g. by the UE for UE based position methods or by the LMF for UE assisted or network based position methods) and transfer of the UE location to a recipient LCS Client, AF or the UE.





Figure 4 Location of a UE using a Scheduled Location Time
The scheduling of location of a target UE in advance using a scheduled location time is to guarantee to get the location results within a required time. It divides the location procedure into two phases, in location preparation phase the location request, capability exchange, assistant data request and provide should be completed before the time T, and in location execution phase the measurements and location determination should be completed. When on-demand DL-PRS is introduced, the location preparation phase cannot be accomplished if measurement should be taken to initiate on-demand DL-PRS request. Therefore, it is needed to consider how to satisfy the limitation of scheduled location time when on-demand DL-PRS is supported.
Observation 1: The location preparation phase cannot be accomplished if measurement should be taken to initiate on-demand DL-PRS.

Proposal 9: Align the understanding of whether the necessary measurement for on-demand is in the location preparation phase or not.
2.3.4. A-PRS
It was agreed that on-demand DL-PRS will be supported in Rel-17. If combining the on-demand PRS and aperiodic/semi-persistent reception, the additional benefits can be gotten with a minor change of specification. Especially, aperiodic/semi-persistent reception also can reuse some procedure of on-demand DL-PRS. Take the example as shown in Figure 3, request and response of on-demand DL-PRS also can be reused for aperiodic/semi-persistent reception. Besides, the combination also is beneficial for reducing latency, network efficiency and power consumption. For example, the alignment time can be reduced by aperiodic reception, the network efficiency can be improved by on-demand DL-PRS and power consumption can be reduced if the UE can be deactivated on time.
Otherwise, if on-demand DL-PRS only supports periodic configuration, the periodicity and slot offset will determine when to enable on-demand DL-PRS. And some specific configurations and activations cannot be used flexibly and timely. So, it is reasonable to combine semi-persistent/aperiodic reception and on-demand DL-PRS.
Observation 2: It is beneficial to combine semi-persistent/aperiodic reception and on-demand DL-PRS for latency, network efficiency and power consumption.
2.3.5. Priority of on-demand DL-PRS
The On-demand DL-PRS with small periodicity may collide with static DL-PRS with different priodicity. For example, in Figure5, where TRP2 transmits the on-demand DL-PRS with small periodicity as the request of some UEs, when UE receive DL-PRS with a large PRS periodicity, the collision may happen.


Figure 5 The collision procedure of on-demand DL-PRS
In our view, one potential solution may be defining a dropping rules for on-demand DL-PRS, another solution is to define the priority of on-demand DL-PRS. In a word, how to solve the collision problem introduced by on-demand DL-PRS should be discussed for R17 WI.
Proposal 10: How to solve the collision problem introduced by on-demand DL-PRS should be discussed for R17 WI.
3. Conclusion
Based on the discussion, we discuss potential positioning enhancements with the following observations and proposals:
Observation 1: The location preparation phase cannot be accomplished if measurement should be taken to initiate on-demand DL-PRS.
Observation 2: It is beneficial to combine semi-persistent/aperiodic reception and on-demand DL-PRS for latency, network efficiency and power consumption.

Proposal 1: Support UE-initiated request of on-demand DL-PRS transmission from UE to LMF through LPP.
Proposal 2: Choose one signaling to support the request of on-demand DL-PRS transmission from UE to LMF: RequestAssistanceData, dedicated RequestAssistanceData or ProvideLocationInformation.
Proposal 3: Support UE-initiated request of on-demand DL-PRS at least include ON/OFF request and specific parameters request.
Proposal 4: Support LMF-initiated request of on-demand DL-PRS transmission.
Proposal 5: To support LMF-initiated request of on-demand DL-PRS, the measurement results and location can be reported and/or requested to be reported in UE-based mode.
Proposal 6: Support LMF-initiated request of on-demand DL-PRS at least include ON/OFF request and specific parameters request.
Proposal 7: on-demand DL-PRS capability needs to be defined and report to network.
Proposal 8: Necessary measurement should be further clarified how to help initiate on-demand DL-PRS.
Proposal 9: Align the understanding of whether the necessary measurement for on-demand is in the location preparation phase or not.
Proposal 10: How to solve the collision problem introduced by on-demand DL-PRS should be discussed for R17 WI.
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