[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #104	R2-1818185
Spokane, USA, 12 - 16 November 2018


Agenda item:	11.8.2
Source:	Nokia, Nokia Shanghai Bell
Title:	NPP protocol for NR positioning
WID/SID:	FS_NR_pos - Release 16
Document for:	Discussion and Decision
1	Introduction
In this paper we analyse different protocol alternatives for NR positioning in Release 16. The scope of discussion is limited to the interface between LMF and UE.
2	Background
In RAN#81 a new Rel-16 NR positioning study item was approved [2]. This is a RAN1 led study item but the following objectives of the study item impact RAN2.
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In Rel-15, RAN2 already agreed [5] on a positioning architecture, at least for regulatory use cases, which from RAN perspective is exactly the same as LTE positioning architecture (the 5G network elements involved have same functions as in LTE, from RAN perspective, but are referred to with different names in 5G i.e. LMF instead of E-SMLC, AMF instead of MME and NG-RAN instead of E-UTRAN). It is to be noted that SA2 is also nearing the end of an architecture enhancement study [3] for commercial use cases, but no final conclusions have been made yet [4]. In RAN2#99 [6] discussed various alternatives for NR positioning protocols for Rel-16. In this paper we analyse the options described in [6] to help with discussion and decision in RAN2.
3	Discussion
3.1	Alternatives for handling NPP protocol in Rel-16
In Table 4 in [6] the following alternatives were discussed.
A1. NPP is an extension of LPP with new NR RAT dependent (and RAT independent) position methods added to LPP
A2. NPP is an entirely new protocol defining its own set of RAT dependent and RAT independent position methods
A3. NPP is a new protocol restricted to NR RAT dependent position methods only and used in combination with LPP when RAT independent positioning (or E-UTRA RAT dependent positioning) is needed in one of three variants:
a. LPP embeds NPP as a new EPDU
b. NPP embeds LPP
c. LPP and NPP are separate and may both be included in the same NAS transport container
A4. NPP is a new protocol that embeds portions of LPP to support RAT independent position methods and/or E-UTRA RAT dependent position methods (e.g. via importing ASN.1 data types from LPP)
3.2	Option A1
Option A1 will result in just one protocol and one specification for supporting positioning in LTE and NR. In this we need to consider the specification complexity (in terms of organization, readability and maintenance) vs having just one protocol to be supported by UE and positioning server whether the position server is E-SMLC or LMF. The current LPP specification 36.355 will be described in terms of server and target interactions and so we need to understand the context to know whether we are talking about LMF or E-SMLC and whether the UE is served by E-UTRA cell connected to E-SMLC, served by E-UTRA cell connected to LMF or served by NR cell. Also, the references to RAN in the 36.355 specification need to be clarified whether it is E-UTRAN or NG-RAN and whether NG-RAN involves gNB or ng-eNB. A LTE work item or NR work item will impact a common LPP specification 36.355 and it is be noted that LTE and NR work may be done under different schedule and possibly in different groups in the future with possible overlap in activities impacting the specification necessitating proper coordination of the LTE and NR work. With NR having plans for diverse set of use cases and cells supporting different frequency ranges (FR1 vs FR2) and NR RAT dependent aspects need to be clarified for these differences. All these adds various levels of complexity in the readability of the specification. So, if we adopt option A1 then we need to think of a good way to organize the information in the specification and structure the specification. Field descriptions in ASN.1 need to be crystal clear as to whether it applies to LTE or NR or both. There will be some E-UTRA RAT specific and NR RAT specific procedures and messages which need to be organized in separate sections of the specification with common aspects under a separate section. 
Observation:
Pros:
- LMF and UE need to support only protocol which is LPP
- LPP can be continued to be used after Rel-15 also in LMF and UE
- All new RAT-independent methods are, by default, also applicable to LTE
Cons:
- Specification can be quite confusing since the LPP and 36.355 is applicable for E-SMLC and LMF and for UE with E-UTRA access connected to E-SMLC, for UE with E-UTRA access connected to LMF and for UE with NR access connected to LMF
- E-UTRA RAT-dependent and NR RAT-dependent methods are in the same specifications and need to be properly organized in to sections and messages and field description clearly marked as to whether it applies for LTE or NR positioning
- One working group must be responsible even in the future for all LTE and NR positioning enhancements/maintenance work

3.3	Option A2
Option A2 will result in two different protocols (LPP and NPP) and specifications (36.355 and 38.355) for LMF in Rel-16. New RAT-independent methods are added to NPP specifications only resulting in RAT-independent methods being scattered in two different specifications/protocols that the LMF need to comply to. If LTE also needs to support the new RAT-independent methods, it will result in redundant specification of these methods in both 36.355 and 38.355. However, from the new NPP protocol specification point of view it will only be an incremental addition of new RAT-independent methods and new NR RAT dependent methods.
Observation:
Pros:
- E-UTRA and NR RAT-dependent methods are in two separate specifications (LPP/36.355 and NPP/38.355)
Cons:
- RAT-independent methods are scattered in two different specifications/protocols
- LMF and UE need to support both LPP and NPP
- Any new RAT-independent methods to be defined in NPP also need to be redundantly defined in LPP if LTE is also required to support those new RAT-independent methods
3.4	Option A3
With option A3, the main difference from option A2 is that all RAT-independent methods will be specified in LPP 36.355. NPP only specifies NR RAT dependent positioning methods. LMF needs to support both LPP and NPP for supporting both NR RAT-dependent methods and all RAT-independent methods. This option A3 has the advantage that all new RAT-independent methods will be supported for LTE also.
Observation:
Pros:
- All RAT-independent methods (legacy and any new ones) will be only in LPP/36.355
- All RAT-independent methods are by default also applicable to LTE
- E-UTRA and NR RAT-dependent methods are in two separate specifications (LPP/36.355 and NPP/38.355)
Cons:
- LMF and UE need to support both LPP and NPP.
3.5	Option A4
Option A4 assumes that in Rel-16 the LMF and UE has to support only NPP and that LPP protocol is discontinued from use as an additional protocol in LMF and UE. However, all RAT-independent methods and any E-UTRA RAT-dependent methods, if needed in Rel-16, are based on 36.355 and are used by means of embedding LPP in NPP by importing ASN.1 data types from LPP. Any new RAT-dependent methods need to be specified in 36.355 and reused in NPP by means of importing relevant LPP ASN.1 data types. In this case, even though only one protocol viz. NPP will be supported in LMF and UE there is more specification efforts for NPP and from a compliance point of view the LMF and UE still need to rely on 36.355 LPP protocol for compliance to E-UTRA RAT-dependent methods and all RAT-independent methods.
Observation: 
Pros: 
· LMF and UE need to support only NPP from Rel-16 onwards
Cons:
· Rel-15 LPP protocol support in LMF and UE need to be retired
· More specification efforts due to importing LPP ASN.1 data types in to NPP
· Indirectly, need to rely on LPP/36.355 for E-UTRA and RAT
· Not backward compatible for Rel-15 UEs that only support LPP
 
4	Conclusion
In this paper we analysed different protocol alternatives over the interface between LMF and UE for NR positioning in Release 16. We look at the options to continue use of LPP protocol along with options to create a new protocol (NPP) that can be used independently or along with LPP. The pros and cons of the different protocol alternatives are listed with the striking positive or negative points highlighted in red or green texts. RAN2 is requested to discuss the analysis and the pros and cons identified and any other options not covered by this paper before making a decision on a protocol alternative from Release 16 onwards for NR positioning.
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   Study of positioning architecture for location services, functional interface s, protocol, and  procedures for supporting NR dependent positioning technologies (if needed; otherwise, need to be  confirmed) [RAN2   primary , RAN3   checks, according to current practices for positioning architecture ]   o   Rel - 15 NR positioning architecture/protoc ol is a starting point of the discussion while t he  Release 16 LCS architecture enhancement study in TSG SA side  is   taken into account .   o   Common architecture with IoT and hybrid positioning.   o   The positioning architectures should support standalone NR for both  voice and data  including IoT service.   o   IoT use cases , including   potential   LPP evolution ,   and efficient/low - complexity signaling are  considered while striving for a common architecture.   o   End - to - end latency is considered to developing positioning architecture.  


