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1. 	Introduction
This document summarizes the following email discussion from RAN2#108:
· [108#86][NR/Pos] Single positioning method approach in LPP (Ericsson)
Develop a detailed proposal for a single positioning method to compare with the multiple methods in the running CR.
	Intended outcome: Text proposal to next meeting.
	Deadline:  Thursday 2020-02-13 Wednesday 2020-02-19

At RAN2#108, there were discussions about representing NR positioning via separate, per positioning method, sections and IEs in LPP, or via a common generic section and IE. The outcome was a dedicated email discussion about the single positioning method approach.

2. 	Discussion
2.1 	Single vs multiple sections and high level IEs

Companies are invited to provide feedback on advantages and disadvantages with single or multiple positioning methods in a general sense
2.1. High level advantages and disadvantages with single or multiple representation
	Company
	Comments

	Ericsson
	There are clear advantages from introducing a single generic positioning method. For example, the LPP specification becomes 11 pages (!) shorter. Furthermore, with DL-PRS RSRP being added as an optional measurement to RSTD and UE RxTx respectively, the rationale behind combining the measurements has already been acknowledged. Therefore, it is small step to instead combine all three into one and the same.

	Qualcomm
	For simplicity, the detailed “single positioning method” approach which was attached to this email discussion is referred to as the “proposal“ in the following. Comments are divided into 3 areas: complexity/timescale, functional limitation and UE-server compatibility including forward compatibility.
COMPLEXITY/TIMESCALE
· The proposal has made significant change to parts of the latest running LPP CR (in R2-2000474) which did not need to change (e.g. DL PRS assistance data). This type of change should have been submitted to the RAN2 LPP Email discussion - and will now take extra time to resolve compared to staying with the current running CR.
· Most of the so called page reduction arises from removing section overhead associated with different NR positioning methods in the current running LPP CR and is not primarily due to a reduction in complexity. In fact, the new ASN.1 is longer and more complex because implementation of a UE and server would need to consider all the ASN.1 even when only one positioning method or one type of measurement is supported. As an example, the NR-Pos-SignalMeasurementInformation used to provide NR measurements includes 42 lines of ASN.1 (ignoring line runovers). Corresponding signal measurement definitions for the current running LPP CR (in R2-2000474) have lengths of 27 lines (DL-TDOA), 25 lines (DL-AOD) and 26 lines (multi-RTT). Supporting one positioning method will thus be simpler with the current running CR. However, even when 2 or 3 positioning methods are supported, the current running LPP CR may be preferred due to an ability to implement and test shorter amounts of ASN.1. 
FUNTIONAL LIMITATION
· The proposal does not allow different TRPs to be defined for different measurements. For example, an operator may prefer to use DL-AoD and Multi-RTT measurements for asynchronous small cell gNBs and to use DL-TDOA measurements for synchronized macro-gNBs. This limitation becomes worse if the different measurements (for the different TRPs) also need different assistance data, as the proposal does not allow for different assistance data targeted to different measurements. This will severely hamper hybrid positioning. While these capabilities might be added, they would further complicate the monolithic ASN.1. However, with the current running LPP CR, such support is trivial as each positioning method already allows specification of a different set of TRPs and a different type of assistance data. 
· Different positioning methods can have different overall procedures. A single “NR positioning method” does not show explicitly what is supported by the UE and network; e.g., the UE measurement and network procedure for DL-PRS RSRP can be different for e.g. DL-TDOA and DL-AoD positioning methods. Different methods can have different (feasible) response times. Indeed, the proposal also introduces two methods, which acknowledges that different methods (in this case, NR E-CID and “NR positioning”) can have different requirements/procedures.  
· The proposal does not allow different UE-capabilities for different methods. E.g., a UE may support UE-based mode for DL-TDOA, but not for DL-AoD or vice versa. DL-PRS capabilities can also not be different for different methods with the proposal. 
· The proposal does not allow an operator to clearly identify a positioning method; e.g., either for their vendors for implementation/deployment or for external parties (e.g., US FCC in case of E911).
UE-SERVER COMPATIBILITY
· The proposal is less forward compatible, since methods cannot evolve individually, without impacting ASN.1 for other methods. GNSS, which was supposed to be ”generic” is an example where ASN.1 got complex over time and inter-operability testing became more challenging. 
· The smaller blocks of ASN.1 (for individual positioning methods in the current running CR to LPP) will reduce the likelihood of incompatibility and inter-operability problems between a server and UE compared to the larger monolithic ASN.1 blocks for the proposal.

	Ericsson comments to QC comments
	COMPLEXITY/TIMESCALE
· The proposal has made significant change to parts of the latest running LPP CR (in R2-2000474) which did not need to change (e.g. DL PRS assistance data). This type of change should have been submitted to the RAN2 LPP Email discussion - and will now take extra time to resolve compared to staying with the current running CR.
[ERIC] This should be a minor issue since, as stated in the introductory text, there are comments guiding the reader about these differences.
· Most of the so called page reduction arises from removing section overhead associated with different NR positioning methods in the current running LPP CR and is not primarily due to a reduction in complexity. In fact, the new ASN.1 is longer and more complex because implementation of a UE and server would need to consider all the ASN.1 even when only one positioning method or one type of measurement is supported. As an example, the NR-Pos-SignalMeasurementInformation used to provide NR measurements includes 42 lines of ASN.1 (ignoring line runovers). Corresponding signal measurement definitions for the current running LPP CR (in R2-2000474) have lengths of 27 lines (DL-TDOA), 25 lines (DL-AOD) and 26 lines (multi-RTT). Supporting one positioning method will thus be simpler with the current running CR. However, even when 2 or 3 positioning methods are supported, the current running LPP CR may be preferred due to an ability to implement and test shorter amounts of ASN.1. 
[ERIC] It is important to note the differences between the NR positioning methods which all rely on the same DL PRS structure and has an overlap between them given that all three of TDOA, AoD and Multi-RTT can request the UE to report DL PRS RSRP. The cost comes from implementing, and interoperability testing different messages, and with four sets of separate messages for TDOA, AoD, Multi-RTT and UL versus only one set of messages for NR positioning, this means less implementation and testing. From a network and operator perspective, a realistic in-operation approach is to first request for UE capabilities, then configure measurements accordingly, and then estimate the position based on the obtained measurements. This is more realistic compared to implementing method by method given the large overlap.  
FUNTIONAL LIMITATION
· The proposal does not allow different TRPs to be defined for different measurements. For example, an operator may prefer to use DL-AoD and Multi-RTT measurements for asynchronous small cell gNBs and to use DL-TDOA measurements for synchronized macro-gNBs. This limitation becomes worse if the different measurements (for the different TRPs) also need different assistance data, as the proposal does not allow for different assistance data targeted to different measurements. This will severely hamper hybrid positioning. While these capabilities might be added, they would further complicate the monolithic ASN.1. However, with the current running LPP CR, such support is trivial as each positioning method already allows specification of a different set of TRPs and a different type of assistance data. 
[ERIC] This is incorrect. OK, this is a very specific corner case that might not realistically appear. From a network perspective, in your example with small cell gNBs and macro gNBs it is natural to configure UE RxTx and RSRP from all TRPs in this case, since this gives equivalent information. If you consider very separate configurations and measurements for whatever reason, then you also have the option of simply use the same set of messages twice in two separate transactions, relying on only one implemented set of messages, not several.
· Different positioning methods can have different overall procedures. A single “NR positioning method” does not show explicitly what is supported by the UE and network; e.g., the UE measurement and network procedure for DL-PRS RSRP can be different for e.g. DL-TDOA and DL-AoD positioning methods. Different methods can have different (feasible) response times. Indeed, the proposal also introduces two methods, which acknowledges that different methods (in this case, NR E-CID and “NR positioning”) can have different requirements/procedures.  
[ERIC] Yes, as was agreed, NR ECID, just as LTE ECID is different since it is not relying on assistance data. This comment is a bit strange since in the baseline, TDOA relies on both RSTD and RSRP already, same with multi-RTT, which relies on UE RxTX and RSRP, so these combinations are already there and it is a small step to place all measurement configurations and assictance data into one set of messages which will give a more clear structure that implies less interoperability tests etc.
· The proposal does not allow different UE-capabilities for different methods. E.g., a UE may support UE-based mode for DL-TDOA, but not for DL-AoD or vice versa. DL-PRS capabilities can also not be different for different methods with the proposal. 
[ERIC] These examples are not typical, but of course such strange configurations indeed are supported. However, again, we would like to stress that the typical operation is that first you request for capabilities, then you decide and provide AD and indicate which measurements to obtain, and finally ontain the measurements. UTDOA and OTDOA were very different in many regards, but here we discuss three positioning methods that all are based on the same DL PRS configuration and what measurements to obtain
 
· The proposal does not allow an operator to clearly identify a positioning method; e.g., either for their vendors for implementation/deployment or for external parties (e.g., US FCC in case of E911).
[ERIC] It is of course possible to clearly identify positioning method, and it could also be possible to change names of capabilities to reflect positioning methods. However, it is more appropriate to let the capability naming represt the actual meaning, such as supporting a certain measurement like RSRP or supporting a specific AD lite beam information. That is more clear compared to hide the actual meaning behind a capability for UEB AoD. 

What is more important to reflect is the estimated uncertainty, and also to minimize that uncertainty, which narurally is based on a hybrid approach, taking advantage of all supported UE measurements, etc.
 
UE-SERVER COMPATIBILITY
· The proposal is less forward compatible, since methods cannot evolve individually, without impacting ASN.1 for other methods. GNSS, which was supposed to be ”generic” is an example where ASN.1 got complex over time and inter-operability testing became more challenging. 
The smaller blocks of ASN.1 (for individual positioning methods in the current running CR to LPP) will reduce the likelihood of incompatibility and inter-operability problems between a server and UE compared to the larger monolithic ASN.1 blocks for the proposal.
[ERIC] This comparison is not relevant. Generic GNSS concerns different satellite systems designed by different organizations, resulting in different signal parameters and different characteristics. Here, we talk about one and the same DL PRS structure valid for NR positioning, and it is natural to keep these together. It is also easier to add features such as the additional paths, see the separate CR, where the baseline CR means that ASN.1 has been added to all three sets of messages, while for the single positioning, ASN.1 was only anded in one set of messages – less likely causing problems. 



	
	

	
	

	
	



2.2 	More detailed comparison between single and multiple representation alternatives
In parallel there is an email discussion [108#85] on the running CR for multiple method respresentation. A direct comparison shows that the positioning methods DL-TDOA, DL AoD and Multi-RTT can be based on the following UE measurements configured via LPP:
DL-TDOA
· DL-PRS TOA per resource, reported as pairwise reference signal time difference (RSTD)
· DL PRS RSRP per resource
DL-AOD
· DL PRS RSRP per resource
Multi-RTT
· DL-PRS TOA per resource, reported in relation to an uplink transmission time reference as UE RxTx	
· DL PRS RSRP per resource
All these measurements are based on the same DL-PRS and there are overlaps between different positioning methods what measurements are considered.
Companies are invited to provide detailed feedback about necessities of representing multiple methods in separate sections and IEs given the overlap in considered measurements and the fact that the same DL-PRS is used in all methods. 
2.2a Detailed necessities of multiple representation
	Company
	Comments

	Ericsson
	During the discussion in Reno, there were several necessikties presented in favor of separate handling of the measurements and positioning methods, but all those necessities have been addressed. The first issue raised was that it was not even possible to compile a CR without separating into multiple positioning procedurs, but that has been proven wrong by putting together a CR

	Qualcomm
	See our response to 2.1. 

	
	

	
	

	
	

	
	



Companies are also invited to provide issues about representing with a generic structure and IEs
2.2b Detailed issues of single representation
	Company
	Comments

	Ericsson
	None that have been brought to out attention and has not been properly addressed

	Qualcomm
	See our response to 2.1. 

	
	

	
	

	
	

	
	



Companies are also invited to provide identified benefits about representing with a generic structure and IEs
2.3c Detailed benefits of single representation
	Company
	Comments

	Ericsson
	With a generic mechanism it is natural to combine multiple measurements based on device and network capabilities to ensure as good positioning performance as possible. Also, all these measurements UE RxTx, RSTD and RSRP are based on the same fundamental measurement from which the different measurements are derived by analyzing and combining information from the fundamental measurement. 

	Qualcomm
	See our response to 2.1. 

	
	

	
	

	
	

	
	



2.3 	Other
	Company
	Comments

	Qualcomm
	The proposal also includes additional features (although, not complete), which have not been agreed/discussed; such as MeasResultCellListSFTD-NR-r16, ResultsPerSSB-IndexList-r16 for NR E-CID, or NR-AdditionalPathList-r16, NR-RxTxSyncQuality-r16, toaAggreg-r16 for “NR positioning”.

	Ericsson
	Agreed, there are items still to be discussed, but added to facilitate introduction if agreed

	
	

	
	

	
	



3 	Summary
Two companies provided input to the email discussion, presenting each a preference for the multiple positioning method representation or a preference for the single positioning method representation. The representation discussion has already been added to the LPP summary document as a topic that needs further discussion. Therefore, we have the following proposal.
Proposal 1		Discuss the benefits and issues with the single and multiple positioning methods representations.

