

[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #116-e 	R2-2110180
Electronic, 1st - 12th Nov, 2021

Agenda item:	8.11.2
Source:	Huawei, HiSilicon
Title:	Discussion on pre-configured PRS
[bookmark: _Hlk506366071]Document for:	Discussion and Decision
1. Introduction
In RAN2 meeting #115-e, there were some discussions about the pre-configured PRS [1]. In this paper, we will further discuss this issue.
2. Discussion
2.1	Dedicated LPP message for PRS preconfig
2.1.1	Issue on the priority definition in R16
In Release 16, the priority of the TRP as well as PRS resources used when a UE perform the DL positioning measurements was discussed. For the definition of priority for PRS measurement, the following has been captured by TS 38.214
	Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority otherwise;
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the frequency layer are sorted according to priority otherwise.


It can be seen from above that only priority within a certain positioning frequency layer has been defined, which is according to the order within the list of the PRS defined for the positioning frequency layer, while not for PRS across multiple frequency layers. Hence, the definition of priorities for PRS measurement is incomplete. 
Observation 1: The definition of priorities for PRS measurements is incomplete and the information of which PRS a UE used for measurements is unsynchronized between the UE and the LMF. 
In R16 spec, there are generally two approaches for the network to configure PRS configuration to the UE. Take one example for DL-TDOA as can be seen below:
-- ASN1START

NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16 	OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL, 	-- Cond UEB
	nr-DL-TDOA-Error-r16				NR-DL-TDOA-Error-r16				OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP
Configuration can be done by either
(a) By complete definition of PRS configuration in nr-DL-PRS-AssistanceData; or
(b) By referring to another PRS configuration by nr-SelectedDL-PRS-IndexList
These two methods can be used individually or simultaneously. However, issue arises when these two approaches are used simultaneously but the priority between the PRSs configured with these two approaches are not defined for a specific positioning method. Then, it should be clarified in the spec how to define the priorities of the PRS defined by these two methods
Observation2: RAN2 should define the priorities of the PRS configuration when the two approaches for PRS configuration with nr-DL-PRS-AssistanceData and nr-SelectedDL-PRS-IndexList are used simultaneously. 
Then, on how to indicate the priority between the PRS between different frequency layers, that we think the IE NR-SelectedDL-PRS-IndexList can be reused to indicate the priorities of the PRS configured by the two fields nr-DL-PRS-AssistanceData and nr-SelectedDL-PRS-IndexList. Within the list, the PRS priorities can be ranked by decreasing priority. 
Proposal1: Re-use the NR-SelectedDL-PRS-IndexList IE to indicate the priority the PRS in different frequency layers.
Then, the first thing that needs to be done is to have a complete definition of priorities between different positioning frequency layers. Since this is captured in the RAN1 spec, we propose the following:
Proposal2: Send a LS to request RAN1 to on the definition of priorities for PRS configuration. 

2.1.2	Preconfig of PRS by dedicated LPP message
In the last RAN2 meeting, the preconfigured assistance data was discussed and the following agreements have been reached:
Agreement:
Proposal 3:	Regarding the validity conditions/criteria associated with pre-configured assistance data, consider at least the following options:
	Option A: Based on a validity area (e.g. a list of cells)
	Option B: Based on a (configured) validity timer or a numerical limit on number of times it is utilized
	Option C: Based on explicit modification or release from the LMF/NG-RAN
	Option D: Based on the UE’s current location and/or the time

The pre-configured AD is used for the UE to perform DL measurement in a following period of time. It is considered to be able to reduce the positioning latency since the assistance delivery procedure can be saved when the positioning measurements are required. The LMF has the knowledge of the TRP information and would decide when and which TRP information to be sent to the UE for measurements. When the UE has moved far away from a certain TRP, the LMF would know the PRS information for this TRP is no longer useful and would probably release the information from the UE. Therefore, the LMF should be able to release the AD, including release part of the AD, such as the PRS for certain TRP, and all of the AD. 
Proposal3: The LMF should be able to release part or all of the PRS assistance data.
Since the pre-configured AD could be stored for a period of time, it is necessary to release the AD, including the pre-configured AD and the PosSIB, in time when it is not useful any more. Despite the proposed method of releasing request sent from the LMF as proposed in Proposal 1, the UE should also be able to decide release the AD for some scenarios. For example, when the UE has the knowledge that the positioning procedure has been complete or terminated, it can decide to release the AD to free the storage for other usages. For UE based positioning, the UE could release the AD after it finishes the location calculation.
In the TS 23.273, the cancellation of deferred location service has been described in clause 6.3. Both the UE and the network can initiate the cancellation of the deferred MT-LR.
(a)  For UE-initiated cancellation of a deferred MT-LR, the UE would send the Cancel Location message and receive the Cancel Location ACK from the Network. 
(b) For the network initiated cancellation of the deferred MT-LR, the UE would receive a Cancel Location message from the network. In both cases, the UE can decide to release AD.
We think for both cases, the network should be able to indicate to the UE whether to keep or release the PRS configuration after the positioning session. 
Proposal4: LMF can decide to release the dedicated LPP configuration for PRS when it sends the cancel location indication or cancel location acknowledgement to the UE. 
The LMF can include the assistance data (nr-DL-PRS-AssistanceData IE) as well as the NR-SelectedDL-PRS-IndexList IE in a Provide Assistance Information message sent to the UE. The NR-SelectedDL-PRS-IndexList IE may list the PRS resources that are not included in the nr-DL-PRS-AssistanceData IE in the same message, but refers to the PRS resources sent in nr-DL-PRS-AssistanceData IE in other messages for other positioning methods. On the other words, the nr-DL-PRS-AssistanceData IE may also provide the PRS configurations that are not listed in the NR-SelectedDL-PRS-IndexList IE. Thus, some extra priority information may be needed to indicate the UE how to select the PRS indicated from both IEs.
Additionally, the pre-configured PRS may be sent to the UE a period of time before the LMF sends the Request Location Information. Therefore, when the LMF send the RLI message to the UE, it may probably expect the UE to measure the PRS according to a different priority from that indicated by the NR-SelectedDL-PRS-IndexList IE. Therefore, it is necessary to let the LMF be able to explicitly indicate the PRS priority, or the desired frequency layer/TRP/PRS resource set list, to inform the UE how to measure the DL PRS in the RLI message.
Proposal5: LMF should be able to explicitly indicate the PRS priority of PRS configuration for a specific positioning frequency layer
2.2	PRS priority between dedicated LPP config and posSIB
When the pre-configured assistance data have been defined, there are two ways for UE to obtain the stored AD: the stored AD from PosSIB and that from LPP. Both AD would be stored at the UE for a certain period. Then, the problem is which AD a UE should use when the UE received AD from PosSIB and also received AD with valid criteria from LPP. The current procedure cannot let the LMF know which AD the UE used and the priority of AD was not managed by the LMF. The information of AD a UE used cannot be aligned with the LMF. 
Observation 3: The UE does not know the priority of the AD when it received AD from both PosSIB and from LPP. The information of AD a UE used cannot be aligned with the LMF.
To address this issue, the clarification of the priority or enhancement should be necessary. For example, LMF may indicate the UE about the priority of the AD, or indicate which AD should use, in the LPP request location information. Or, the UE behaviour should be clarified when the UE received AD from the both ways. For example, the UE always regards the AD from the LPP should be prioritised when conducting the measurements. Therefore, the two options for determining the priority of the AD from PosSIB and LPP:
· Option 1: The LMF can indicate the priority of the AD from PosSIB and LPP in the LPP Request Location Information message. 
· Option 2: The UE would always prioritize the pre-configured AD from LPP over posSIB when the AD from both PosSIB and LPP are obtained. If the LMF thinks some of the PRS configs in posSIB can be of high priority, it can include it as part of the dedicated LPP configuration. 
Considering that the specification impact, we think it is better that we always prioritize the PRS configuration in LPP than in posSIB. 
Proposal6: The priority of dedicated PRS configurations are higher than that in posSIB

3. Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following proposals:
Proposal1: Re-use the NR-SelectedDL-PRS-IndexList IE to indicate the priority the PRS in different frequency layers.
Proposal2: Send a LS to request RAN1 to on the definition of priorities for PRS configuration. 
Proposal3: The LMF should be able to release part or all of the PRS assistance data.
Proposal4: LMF can decide to release the dedicated LPP configuration for PRS when it sends the cancel location indication or cancel location acknowledgement to the UE. 
Proposal5: LMF should be able to explicitly indicate the PRS priority of PRS configuration for a specific positioning frequency layer
[bookmark: _GoBack]Proposal6: The priority of dedicated PRS configurations are higher than that in posSIB
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