[bookmark: OLE_LINK24][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK33][bookmark: OLE_LINK34]3GPP TSG-RAN WG2 Meeting #116 electronic                             R2-2109462
Online, November 1th – 12th, 2021

Source:         ZTE, Sanechips
Title:            Discussion on on-demand PRS
Agenda item:    8.11.4
Document for:	Discussion and Decision
[bookmark: OLE_LINK1]Introduction
In RAN2#114-e and RAN2#115-e meeting, the following agreements were achieved for on-demand PRS. 
	RAN2#114-e Agreement
The network can signal predefined PRS configurations to the UE and the UE can select one to request.  FFS if the UE can request a configuration with different parameters and exactly which parameters are flexible.
Proposal 2:	Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. 
Proposal 3 (modified): The new LPP assistance data IE from Proposal 2 can be included in an LPP Provide Assistance Data message and/or a new posSIB.
Proposal 4 (modified):	The procedure(s) for on-demand DL-PRS should support at least the following functionality (up to RAN3 what is in NRPPa vs. OAM, etc.):
-  Providing the requested on-demand DL-PRS configuration information from an LMF to the gNB (e.g., explicit parameter or identifier of a predefined DL-PRS configuration), and confirmation of the request by the gNB
-  Provision of (possible/allowed) on-demand DL-PRS configurations that the gNB can support from a gNB to an LMF
-  TRP capability transfer (e.g., whether the RAN node supports the reconfiguration of DL-PRS, etc.)

	RAN2#115e Agreement
[bookmark: _GoBack]Before providing available DL-PRS configuration to the UE, the LMF may obtain configuration information on what DL-PRS can be supported from one or more TRPs via NRPPa.
Capture the steps provided above as a baseline, along with a note indicating it remains FFS if the UE can send the MO-LR to request on-demand PRS.
FFS if we indicate to SA2 that MO-LR can be used to trigger on-demand PRS procedure.
It is up to Network (LMF) implementation on the steps to follow (accept/reject/ignore) on receiving request from UE for changing the DL-PRS configurations.


The intention of this contribution is to share our views on the on-demand PRS.
Discussion
1.1 On-demand PRS in MO-LR 
There is a discussion in RAN2#115e meeting about whether to support on-demand PRS in MO-LR. The main feature of on-demand PRS in MO-LR is that UE may send on-demand PRS request via the MO-LR Request message before an on-going LPP session. During email discussion, it is already confirmed that UE initiated on-demand PRS request can be applied under MO-LR case, furthermore, there are two remaining issues needed to be clarified:
· Q1: Whether UE can request on-demand PRS beyond the scope of available on-demand PRS configuration?
· Q2: Whether available on-demand PRS configuration should be compulsively received before on-demand PRS request?
Some companies emphasized the necessity of providing available on-demand PRS configuration in advance, that is, only after UE measures all the available PRSs can the UE determine which PRS it wants to request. However, available on-demand PRS configuration denotes TRP’s capability on which kind of PRS it can allocate and send, this does not mean all these PRSs should be sent by TRP, since there may be too many of them. 
Under MO-LR, UE is the one to trigger positioning, which means UE is the LCS client and is aware of its own QoS requirements, it is reasonable to let UE ask for some PRS configuration which satisfies its QoS requirements at the very beginning. In this way, the requested on-demand PRS configuration may beyond TRP’s capability. This doesn’t matter since LMF is the one to decide whether to satisfy UE’s request. Even if UE requests a PRS within the TRP’s capability, LMF can also refuse to schedule the PRS according to some reasons, e.g., resource collision between different UEs, which is based on implementation. If the situation occurs, TRP can provide PRSs with its maximum capability. 
On the other hand, only restricting UE to choose PRS from the available on-demand PRS configuration is rather inflexible. Also, the latency and spec impact will be larger. Therefore, providing available on-demand PRS configuration before UE’s on-demand request is not necessary, since UE can request on-demand PRS beyond the scope of available on-demand PRS configuration anyway. 
Proposal 1: In MO-LR, support UE to request on-demand PRS without the acknowledge of available on-demand PRS configuration.
Based on the analysis above, multiple baseline assumptions related to on-demand PRS in MO-LR are presented:
· Option 1: UE should receive available on-demand PRS configuration firstly. Then, UE receives available on-demand PRS configuration in advance, and UE only request indexes via MO-LR Request message.
· Option 2: UE should receive available on-demand PRS configuration firstly. Then, UE receives available on-demand PRS configuration in advance, and UE can request indexes/explicit PRS parameters via MO-LR Request message.
· Option 3: UE can request explicit PRS parameters via MO-LR Request message when no available on-demand PRS configuration received, or UE can request indexes/explicit PRS parameters via MO-LR Request message after receiving available on-demand PRS configuration.
Since option 3 brings most flexibility compared with option 1 and option 2, option 3 should be adopted.
Proposal 2: Support UE to request explicit PRS parameters via MO-LR Request message when no available on-demand PRS configuration received, or support UE to request indexes/explicit PRS parameters via MO-LR Request message after receiving available on-demand PRS configuration.
1.2 On-demand PRS request from UE
According to the above agreements made in RAN2#114-e meeting, the network can signal predefined PRS configurations to the UE and the UE can select one to request, where a set of predefined on-demand PRS configurations is contained in a new LPP assistance data IE. So UE only needs to request an identifier from a set of possible on-demand DL-PRS configurations. UE should be enable to request a bunch of positioning frequency layer list, TRP list and DL PRS resource set list to LMF. The request message should reuse the structure of PRS configuration in assistance data as much as possible. For example, UE can request at least one positioning frequency layer (e.g. represented by a positioning frequency layer ID). Then, within the positioning frequency layer, UE can further indicate the TRP ID list that UE would like network to transmit DL PRS. Furthermore, for each TRP, UE may also indicate a DL PRS resource set list. 
Proposal 3: UE initiated on-demand PRS request can indicate some identifiers provided in a set of possible on-demand DL-PRS configurations, e.g. positioning frequency layer ID list, TRP ID list or DL PRS resource set list.
However, it may be hard to classify all PRS parameters to a limited number of predefined on-demand PRS configurations to satisfy varied UE’s positioning requirements. It is unclear for LMF which kind of criteria should be used to classify predefined on-demand PRS configurations, e.g. should different predefined on-demand PRS configurations should have on different PRS bandwidth, or the number of TRPs, or beam directions? 
Thus, it is better also to support that UE can request explicitly PRS parameters for on-demand PRS, which not only brings extra flexibility but also eases NW’s burden of scheduling. In addition, an agreement is also made to support requesting several dynamic PRS parameters in RAN1#106-e and RAN1#106-bis-e meeting:
	Agreement in RAN1#106-e:
At least the following list of on-demand DL PRS parameters is supported for UE-initiated and LMF-initiated on-demand DL PRS requests
1.DL PRS Periodicity
2.DL PRS resource bandwidth
3.DL PRS QCL information

Agreement in RAN1#106-bis-e:
The following list of parameters is supported for UE-initiated and LMF initiated on-demand DL PRS request
1.Start/end time of DL PRS transmission
2.DL PRS resource repetition factor
3.Number of DL PRS resource symbols per DL PRS resource 
4.DL-PRS CombSizeN
5.Number of DL PRS frequency layers
6.ON/OFF indicator (for LMF initiated request only)
FFS values for requested on-demand DL PRS parameters and whether parameters are resource-specific, TRP-specific, or PFL-specific


Therefore, RAN2 should confirm UE can request explicit PRS parameters no matter in MT-LR or MO-LR case.
Proposal 4: Support UE to request explicit PRS parameters no matter in MT-LR or MO-LR case.

1.3 Triggering conditions
In previous discussion, some proposals were suggested to define the triggering criteria for UE-initiated and LMF-initiated on-demand PRS. 
Specifically, for UE-initiated request, it was suggested to use QoS, or a threshold for measurement quality, confidence level, etc., to provide a guideline for UE to determine an on-demand PRS request. However, in our view, different UEs may have different positioning requirements including accuracy and latency requirements, may also use different positioning methods including RAT-independent positioning methods. It is hard to specify a unique criteria/event for such different UEs to trigger on-demand DL-PRS. Furthermore, On-demand PRS is not only to satisfy positioning QoS but also for other purpose, e.g. for PRS overhead reduction and network energy saving. In the latter case, even QoS is satisfied by the current PRS configuration, UE may also trigger on-demand PRS to request/recommend LMF/gNB reducing or turning off some PRS transmission
Similarly for LMF-initiated request, we also think it is hard to explicitly specify the triggering condition at LMF side as LMF should consider multiple UEs and multiple TRPs’ configuration, capabilities and requirements. For example, LMF may still not trigger on-demand PRS request to TRPs even though the QoS of a few UEs is not satisfied probably because super majority UEs have no requirements for QoS improvement.
Proposal 5: NOT to specify triggering condition/criteria for UE-initiated and LMF-initiated on-demand PRS request. 

Conclusions
In this contribution, we provide our views on-demand DL PRS and make the following proposals
Proposal 1: In MO-LR, support UE to request on-demand PRS without the acknowledge of available on-demand PRS configuration.
Proposal 2: support UE to request explicit PRS parameters via MO-LR Request message when no available on-demand PRS configuration received, or support UE to request indexes/explicit PRS parameters via MO-LR Request message after receiving available on-demand PRS configuration.
Proposal 3: UE initiated on-demand PRS request can indicate some identifiers provided in a set of possible on-demand DL-PRS configurations, e.g. positioning frequency layer ID list, TRP ID list or DL PRS resource set list.
Proposal 4: Support UE to request explicit PRS parameters no matter in MT-LR or MO-LR case.
Proposal 5: NOT to specify triggering condition/criteria for UE-initiated and LMF-initiated on-demand PRS request. 
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