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In RAN2#116-e meeting, the following agreements[1] were achieved for on-demand PRS. 
	RAN2#116-e Agreement
· RAN2 to agree to support the UE originated request of on-demand PRS via MO-LR for autonomous self location. (11/14)
· RAN2 to agree that UE can send an MO-LR Request message included in an UL NAS TRANSPORT message to the serving AMF including an LPP Request Assistance Data message which is used for on-demand DL-PRS transmission, and the MOLR-Type of this MO-LR Request message is “assistanceData”. (12/14)
· RAN2 to agree the following general stage 2 procedure as baseline for UE initiated on-demand PRS via MO-LR. (13/14) [Figure 2 of R2-2109483, with the associated list of steps as given in section 5 of R2-2109483.] To be discussed in development of the running stage 2 CR (post-meeting) how much of this detail we need to capture in 38.305.
· The UE may initiate an on-demand PRS request per positioning method including DL-TDoA, DL-AoD and Multi-RTT, via the existing LPP RequestAssistanceData message. 
· There is no need for introducing a new LPP message to carry the on-demand PRS request.


The intention of this contribution is to share our views on the on-demand PRS.
Discussion
1.1 On-demand PRS procedure
In the last several meetings, RAN1 has provided some PRS parameters for UE-initiated and LMF-initiated on-demand PRS request. In the latest RAN1#107 meeting, the following agreement is made:
	Agreement
· From RAN1 perspective, for LMF-initiated request of on-demand DL PRS, the following group of on-demand DL PRS parameters is defined and signaled
· per resource set per positioning frequency layer per FR
1. DL PRS Periodicity
2. DL PRS Resource Bandwidth
3. DL PRS Resource Repetition Factor
4. Number of DL PRS Resource Symbols per DL PRS Resource
5. DL-PRS CombSizeN
Two options for indication of DL PRS QCL-Info, either
· Option 1: per resource set per positioning frequency layer per FR
· LMF recommends a list of QCL sources
· Option 2: per resource set per positioning frequency layer per FR
· LMF requests to provide the QCL information in the assistance data in NRPPa
· per FR
· Number of DL PRS frequency layers
· either per resource set per positioning frequency layer or per UE
· Start/end time of DL PRS transmission
· either per resource, or per resource set, or per UE
· ON/OFF indicator (for LMF initiated request only)
Agreement
· From RAN1 perspective, for UE-initiated request of on-demand DL PRS, the following group of on-demand DL PRS parameters is defined and signalled
· per positioning frequency layer per FR
1. DL PRS Periodicity
2. DL PRS Resource Bandwidth
3. DL PRS Resource Repetition Factor
4. Number of DL PRS Resource Symbols per DL PRS Resource
5. DL-PRS CombSizeN
· per FR 
1. Number of DL PRS frequency layers
· per UE
1. Start/end time of DL PRS transmission
Two options for indication of DL PRS QCL-Info, either
· Option 1: per resource set per positioning frequency layer per FR
· UE recommends a list of QCL sources
· Option 2: per resource set per positioning frequency layer per FR
· UE requests to provide the QCL information in the assistance data 


Based on RAN1’s agreement, it further confirmed that UE or LMF can signal the parameters, which implies that UE or LMF is allowed to request explicit PRS parameter values.
Observation 1: UE or LMF is allowed to request explicit PRS parameter values based on RAN1’s agreement.
From RAN2’s perspective, besides requesting IDs that NW has already packed up, it is also beneficial to request explicit PRS parameters for achieving more flexibility. However, if UE can request both explicit PRS parameter values and config IDs from available PRS configuration, it will be hard to design signalling details of available PRS configuration. 
Towards the above concern, one solution for UE-initiated mode is that, if UE is provided with available PRS configuration, the available PRS configuration should contain several sets of PRS groups, each set corresponds with an ID, then UE should request set IDs within the scope of configured IDs; If UE is not provided available PRS configuration, UE can request explicit PRS parameter values based on its own requirement, then LMF may take UE’s preference into consideration and make better decision on PRS configuration. In this way, not only the available PRS configuration can be simplified, but also the larger flexibility can be acquired.
Proposal 1: If UE is provided with available PRS configuration, the available PRS configuration should contain several sets of PRS groups, each set corresponds with an ID, then UE should request set IDs within the scope of configured IDs; If UE is not provided available PRS configuration, UE can request explicit PRS parameter values based on its own requirement.
1.2 Signalling design of on-demand PRS 
Based on the above proposal, available PRS configuration can be provided in advance to let UE request on-demand PRS IDs. Furthermore, the available PRS configuration can be configured using different options:
Option 1: available PRS configuration is a new IE embedded in NR-DL-PRS-AssistanceData
Option 1 means that the scope of available PRS configuration is smaller than the current NR-DL-PRS-AssistanceData. The advantage of option 1 is UE can receive available PRS configuration via broadcasting without introducing new positioning SIB type, since posSibType 6-1 has already contained NR-DL-PRS-AssistanceData. However, NR-SelectedDL-PRS-IndexList is the available PRSs LMF tells UE for each positioning method, which is selected from NR-DL-PRS-AssistanceData. Then, available PRS configuration is also embedded in NR-DL-PRS-AssistanceData. As indicated in Figure 1, if NR-SelectedDL-PRS-IndexList and available PRS configuration are both presented and they contain different PRSs, then UE may request a PRS that is not in the scope of LMF’s indication.That is to say, UE’s on-demand PRS request for each positioning method from available PRS configuration may have conflicts with the indicated PRSs in NR-SelectedDL-PRS-IndexList. If this is the case, it may take more steps between UE and LMF to correct. So a solution is to set rules for available PRS configuration. For example, in one transmission, available PRS configuration should be absent in NR-DL-PRS-AssistanceData if any of NR-SelectedDL-PRS-IndexList is presented. 
[image: 图片4]
Figure 1. available PRS configuration is embedded in NR-DL-PRS-AssistanceData
Option 2: available PRS configuration is a new IE parallel to NR-DL-PRS-AssistanceData
For option 2, the advantage is that available PRS configuration can be independently configured and signaled to UE to reduce conflicts. However, in this way available PRS configuration can only be delivered to UE through LPP dedicate signalling but not broadcasting, since current positioning SIB type only contains NR-DL-PRS-AssistanceData. 
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Figure 2. available PRS configuration is parallel to NR-DL-PRS-AssistanceData
From the above analysis, both options are to introduce new IEs for forward compatibility. Option 2 is more simple than option 1, however, it should be noted that not all UEs receiving broadcast assistance data needs to make on-demand request. Some of the UEs may want to directly use broadcast PRS information and measure corresponding PRSs, i.e., follow the legacy rule. Compared with option 2, option 1 can reduce latency since only transmitting assistance data once can suit all UE’s requirement. Therefore, these two options have advantages and drawbacks and can be baseline for further discuss.
Proposal 2: For available PRS configuration, discuss the following options as baseline:
· Option 1: available PRS configuration is a new IE embedded in NR-DL-PRS-AssistanceData
· Option 2: available PRS configuration is a new IE parallel to NR-DL-PRS-AssistanceData
An example of option 1 configuration can be as follows:
[bookmark: _Toc52547294][bookmark: _Toc52546764][bookmark: _Toc46486419][bookmark: _Toc52548354][bookmark: _Toc52547824]–	NR-DL-PRS-AssistanceData
-- ASN1START

NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-ReferenceInfo-r16 		DL-PRS-ID-Info-r16,
nr-DL-PRS-AssistanceDataListSet-r17 ::=  SEQUENCE {
nr-DL-PRS-AssistanceDataListSetID-r17      NR-DL-PRS-AssistanceDataListSetID-r17 OPTIONAL
[bookmark: _GoBack]NR-DL-PRS-AssistanceDataListSet-r17        (SIZE (1..nrMaxAssistanceDataList-r17)) OF nr-DL-PRS-AssistanceDataList-r16                             OPTIONAL      
}
nr-DL-PRS-AssistanceDataList-r16	SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
														NR-DL-PRS-AssistanceDataPerFreq-r16,
nr-SSB-Config-r16	SEQUENCE (SIZE (1..nrMaxTRPs-r16)) OF NR-SSB-Config-r16	
OPTIONAL,	-- Need ON
	...
}
 --------------------------------------unchanged text is omitted---------------------------------
-- ASN1STOP
	ProvideAssistanceData field descriptions

	NR-DL-PRS-AssistanceDataListSet
Identify the set of NR-DL-PRS-AssistanceDataList for UE to make on-demand request.

	NR-DL-PRS-AssistanceDataListSetID
Identify the ID of NR-DL-PRS-AssistanceDataListSet for UE to make on-demand request.



- NR-DL-PRS-AssistanceDataListSetID
-- ASN1START
NR-DL-PRS-AssistanceDataListSetID-r17 ::= INTEGER (0..nrMaxAssistanceDataListSet-r17-1)
-- ASN1STOP

--NR-DL-TDOA-RequestAssistanceData
-- ASN1START
NR-DL-TDOA-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellID-r16				NR-PhysCellID-r16							OPTIONAL,
	nr-AdType-r16					BIT STRING {	dl-prs 	(0),
													posCalc (1) } (SIZE (1..8)),
OnDemandPrsRequest-r17	          NR-DL-PRS-AssistanceDataListSetID-r17    optional, need OR
...
}
-- ASN1STOP
	ProvideAssistanceData field descriptions

	OnDemandPrsRequest
Identify the on-demand PRS request of a target device.

	NR-DL-PRS-AssistanceDataListSetID
Identify the ID of NR-DL-PRS-AssistanceDataListSet.



Conclusions
In this contribution, we provide our views on-demand DL PRS and make the following proposals:
Proposal 1: If UE is provided with available PRS configuration, the available PRS configuration should contain several sets of PRS groups, each set corresponds with an ID, then UE should request set IDs within the scope of configured IDs; If UE is not provided available PRS configuration, UE can request explicit PRS parameter values based on its own requirement.
Proposal 2: For available PRS configuration, discuss the following options as baseline:
· Option 1: available PRS configuration is a new IE embedded in NR-DL-PRS-AssistanceData
· Option 2: available PRS configuration is a new IE parallel to NR-DL-PRS-AssistanceData
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