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1. Introduction
At RAN#76, it was agreed to provide basic support for positioning in NR (Release 15) to comply with regulatory requirements. The NR Work Item Description was modified in [1] to include the respective set of objectives.

This document discusses these objectives, and analyses possible approaches for the resulting work within RAN3. 

2. Discussion 
2.1 New Work Item objectives
The new WI objectives for positioning are provided below, where those directly assigned to or relevant to RAN3 are highlighted in bold font: 

[image: image1]
In the first objective, the aim is to enable LPPa-type messages involving NG-RAN nodes hosting E-UTRA (e.g. currently ng-eNBs). However, there is no requirement to support NR RAT dependent schemes, and hence the functionality required should be quite similar to LPPa. Of course, RAN2 needs to handle LPP transport and inter-RAT measurements for this use case.
In the second objective, the aim is to provide LPPa-type messages supporting network based CID from NG-RAN nodes hosting NR (gNBs).
2.2
How to support the new objectives

A. Message Transport

From above, the first common aspect is that NG-c needs to support the transport of messages between an NG-RAN node and the CN (where the eventual protocol peer is a location server), similarly to S1 and LPPa. This is a relatively simple requirement and could be handled by transposing the existing procedures in S1 (with appropriate modifications).

Observation 1: NGAP is required to support the transport of positioning messages between the NG-RAN node and the CN.

Based on the two objectives, we can also assume that there will be a requirement to transport both UE-specific and non-UE-specific messages. It is likely that the difference needs to be visible over NG-c (as it is in S1, i.e. UE specific messages are transported in the respective UE-associated logical S1 connection), but this can be considered further as part of stage 3 work.

Observation 2: NGAP is required to transfer both UE specific and non-UE specific messages.
At this point, we are also not aware of any requirement for the messages to be visible over NG-c, meaning that transport is expected to be transparent.

Observation 3: NGAP is expected to provide a transparent service (i.e. transfer of a positioning message as an octet string).
B. Positioning Protocol
There are some different possibilities here which should be discussed. Obviously, we need both (a) support of existing LTE location functionality, and (b) support of some new functionality over NG-C (NR CID). At the outset, we are not considering the option of enhancing LPPa with NR functionality, to avoid potential legacy issues. Below we consider other options which all involve the definition of a new protocol (NPPa):
Option 1: Keep LPPa separate and use for E-UTRA related location; use a new protocol (NPPa) for NR aspects
With this approach, NG-C is required to support both LPPa and NPPa. LPPa may require none (or few) changes in release 15. NPPa would require support of NR CID only in release 15. This approach is quite simple in terms of RAN3 specification impact. Possible drawbacks are:
· In case of a combined node, both protocols need to be transported and handled.

· Core network and location server must be able to handle both protocols.

· Positioning for E-UTRA in NG-RAN will remain potentially the same as for E-UTRAN access (e.g. including support for U-TDOA and LMUs) and it may be difficult to include different support for NG-RAN
On the plus side, specification (and maintenance) impacts in NPPa are reduced by reusing LPPa.
Option 2: Embed LPPa in NPPa (e.g. include a message in NPPa “LPPa Transport”). Only NPPa is (visibly) transferred over NG-C.
This would result in double encapsulation, which is somewhat inefficient. In addition to that, the main drawback is that, by definition, the full set of LPPa functionality is exposed and, by implication, usable in NPPa, irrespective of need.  However, it does have the advantage that objective 1 can be automatically supported over NG.
Option 3: Copy portions of LPPa into NPPa. Only NPPa is transferred over NG-C.
Even if not all of LPPa is copied into NPPa, there is obviously duplication. The main drawbacks of this approach are therefore:

· Any new LPPa features need to be duplicated on an ongoing basis.

· Maintenance is more complex as all LTE procedures have two versions, spec size also increases.

On the plus side, it does allow distinct evolution. For example, the same generic feature may be customized differently in LTE and NR and different features may be added for E-UTRA location in NG-RAN and E-UTRAN.

Option 4: Embed portions of LPPa in NPPa. Only NPPa is transferred over NG-C.
This is a hybrid of Options 2 and 3 which may avoid dual maintenance of two separate TSs but does not require complete support for all features in LPPa. The embedding could be supported by importing certain ASN.1 data types from LPPa into NPPa or by defining an octet string in certain NPPa messages that can carry certain LPPa messages, similar to support of EPDUs by LPP [3]. For example, if it is decided that the OTDOA Information exchange procedure is to be supported over NPPa, this procedure is defined in NPPa, but the contents of each message are defined either as an octet string or using imported ASN.1 data types and referred to TS 36.455 [2].
From above, it may be seen that all four options are feasible in principle. It would therefore be useful to discuss and compare these options before making a final decision.
Observation 4: Several approaches may be used to support both legacy LTE and new (NR) positioning procedures over NG-C.

2.2.1 Discussion of protocol options

From above, one critical differentiator between the various options is whether LPPa and NPPa 

1) have no overlap and hence LTE-related functionality resides in LPPa only (option 1), or

2) are directly tied by reference, i.e. NPPa functionality related to LTE resides in LPPa (option 2 and 4), or
3) are fully independent (option 3).

The choice of approach here may dictate the overall protocol design. Initially in Release 15, it seems certain that at least a subset of LPPa functionality should be available without change for E-UTRA in NG-RAN, which would be supported most simply and economically by options 1, 2 and 4 in that order. However, it is possible that in later releases, differences in support for EUTRA in NG-RAN may be useful or necessary that would not be available in LPPa. This seems to rule out options 1 and 2, though option 4 could still work and option 3 should work even better. This leads to the following 2 proposals.
Proposal 1: If maximum flexibility in later releases is preferred, adopt option 3, i.e., only NPPa is transported over NG-C, and LTE related functionality is explicitly copied to NPPa by including relevant portions of the LPPa specification.
Proposal 2: If there is an expectation that a subset of LPPa functionality can be supported for NG-RAN that will not need to diverge from LPPa in future releases, adopt option 4 which reduces TS impacts in Release 15, avoids dual maintenance of common aspects of LPPa and NPPa and allows for some divergence should this be needed.
3. Conclusions
This document has discussed the new objectives for positioning support in the NR WID as related to RAN3. Below we collect the observations made and final proposals:

Observation 1: NG-C is required to support the transport of positioning messages between the NG-RAN node and the CN.
Observation 2: NG-C is required to transfer both UE specific and non-UE specific messages.

Observation 3: NGAP is expected to provide a transparent service (i.e. transfer of positioning message as an octet string).
Observation 4: Several approaches may be used to support both legacy LTE and new (NR) positioning procedures over NG-C.

Proposal 1: If maximum flexility in later releases is preferred, adopt option 3, i.e., only NPPa is transported over NG-C, and LTE related functionality is explicitly copied to NPPa by including relevant portions of the LPPa specification.
Proposal 2: If there is an expectation that a subset of LPPa functionality can be supported for NG-RAN that will not need to diverge from LPPa in future releases, adopt option 4 which reduces TS impacts in Release 15, avoids dual maintenance of common aspects of LPPa and NPPa and allows for some divergence should this be needed.
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Support of positioning to comply with regulatory requirements: 


-    via RAT independent and E-UTRA RAT dependent positioning schemes, including:


-    Transport of LPP messages between 5G-CN and UE through gNB [RAN2];


-    Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];


NOTE:    This objective is intended for the architecture options 4 and 7, and can be reused for option 5.


-    Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].


NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 


-    via network based NR CID and cell portion positioning, including:


-    Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].
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