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Introduction
[bookmark: _Ref178064866]One objective for the agreed work item [1] is to specify a new SIB to support broadcast of assistance data:

· Broadcasting of assistance data [RAN2, RAN3, SA3, SA2]
· Specify a new SIB to support signalling of positioning assistance information for A-GNSS, RTK and UE-based OTDOA assistance information. 
· Specify optional encryption procedure for broadcast assistance data, including mechanism for delivery of UE-specific encryption keys. 

The following agreement was reached at RAN2#101:
· Proceed with the QC proposal (one SIB per AD element) as a baseline.  Related contributions are invited on complexity analysis and possible grouping of some elements in the same SIB.

At RAN2#101bis, the following was agreed for positioning SIB scheduling:

Support both pseudo segmentation (at E-SMLC) and octet string segmentation.

Support octet string segmentation also at E-SMLC

Have a separate SIB scheduling structure within SIB1 for positioning SIBs.

· Use the existing SIB periodicities.
	
· We have a single positioning SIB type with an OCTET STRING container, whose contents refer to LPP for encoding.
· What is included in the OCTET STRING will be different for different positioning SIB types.
 
In this paper, we discuss details about how ciphering keys are mapped to assistance data types, how to represent the assistance data broadcast in LTE RRC in a generic fashion, where to configure the scheduling info list, as well as where the different assistance data types are defined. Finally, we also address how value tags should be introduced for an adequate assistance data broadcast. This discussion paper is related to the SIB scheduling discussion paper [2].
[bookmark: _Hlk513644349]Mapping of ciphering key to assistance data
From the contributions at RAN2#101bis, it was clear that there are two different assumptions concerning how the ciphering key is mapped to assistance data. To initiate this discussion, we start with an overview figure
[image: ]
Figure 1. Overall architecture for ciphered assistance data broadcasting
The following interfaces need to be addressed in the signalling design, listed with some comments about the common understanding of what is supported:
1. HSS provides subscription information to MME upon request for a specific UE
2. E-SMLC provides ciphering key information concerning all defined keys as well as expiration times to MME.
3. MME provides ciphering keys and expiration times to a requesting UE that matches the subscription information of the UE.
4. E-SMLC sends the ciphered assistance data to the eNB for broadcast together with meta data, segmentation data, ciphering information, peridicity 
5. eNB broadcasts SIB scheduling information and SIBs with assistance data, optionally ciphered.

Any of the following two options are assumed, and RAN2 need to decide on which option to choose. The resulting signalling design over the different interfaces will depend on this decision. These options are described in detail in the following subsections.
In addition, there is a need to discuss what information to provide per UE from HSS. Here, there are two alternatives:
· Alt. 1. HSS only provides a high-level subscription class, and the scope of each subscription class is defined via E-SMLC
· Alt. 2 HSS provides more detailed information, like ciphering key indices or assistance data types associated to the subscription
Note that there is no difference in flexibility here, just to what extent HSS shall be involved in the details. In our view, there is no reason to involve yet another node with details, since the other nodes needs to handle the details anyway. Therefore, we propose to only associate the UE to one, possible a set of subscription classes, whose meaning is defined by E-SMLC. Then, E-SMLC will provide the scope of each subscription class to the MME, so that the MME can personalize the information to the UE to match its subscription. This decision is independent of what option below that is selected.

[bookmark: _Toc513754558][bookmark: _Toc513754826]Represent an assistance data subscription by an index in HSS, and a UE can be associated to one or more subscription classes.
[bookmark: _Toc513754559][bookmark: _Toc513754827]	Define the scope of each subscription class in E-SMLC, and send the subscription class and ciphering information to the MME.

Option 1
The mapping between the ciphering key and the assistance data type is defined via the scheduling information list of the SI messages. This means in detail, per interface, that:
1. HSS only provides the subscription class(es) for a specific UE upon request from the MME
2. E-SMLC has generated ciphering keys, and provides per subscription class, the ciphering key(s), each key associated to a ciphering key index
3. The UE requests and obtains ciphering key(s) and associated ciphering key index/indices
4. E-SMLC ciphers the assistance data elements, and sends ciphered elements, each with the key index, meta data, segmentation info and periodicities
5. eNB broadcasts the ciphered SIBs. The scheduling info list contains the meta data, segmentation info and ciphering key index per SI message
The benefits with this option is flexibility, where different eNBs can be configured differently. Furthermore, the solution is also future proof in case the generic SIB broadcast solution can be extended with additional assistance data types, ciphered by the eNB.
Option 2
The mapping between the ciphering key and the assistance data type is defined by the E-SMLC, and all associated assistance data types are listed per ciphering key, and for each subscription class, it lists the corresponding assistance data types.:
1. HSS only provides the subscription class(es) for a specific UE upon request from the MME
2. E-SMLC has generated ciphering keys, and provides all associated assistance data types listed per ciphering key, and for each subscription class, listing the corresponding assistance data types.
3. The UE requests and obtains ciphering key(s) and all associated assistance data types listed per ciphering key
4. E-SMLC ciphers the assistance data elements, and sends ciphered elements, each with meta data, segmentation info and periodicities
5. eNB broadcasts the ciphered SIBs. The scheduling info list contains the meta data and segmentation info per SIB 
The benefits with this option could be signalling load, since the binding is signalling only when keys are updated. On the other hand, the flexibility is more limited, where all eNBs in a tracking area or even tracking are list will need to have the same mapping. Furthermore, it is not as natural to extend with future enhancements, especially information generated in the eNB. 
Summary, mapping of ciphering key to assistance data options
Given the two options, and the analysed pros and cons, Option 1 is more flexible and future proof. Therefore, we believe that RAN2 shall select Option 1 to ensure that the ciphering of broadcast information is generic, flexible and future proof
[bookmark: _Toc513754560][bookmark: _Toc513754828]	Select Option 1 for the mapping between ciphering key and assistance data types

Introduction of IEs in RRC for assistance data broadcast
The first drafts proposals, e.g. [4], have proposed to introduce a by naming dedicated structure for positioning assistance data broadcast in 3GPP RRC TS 36.331. However, with the nice features of ciphering, segmentation, separate and more efficient scheduling, meta data, separate periodicity, flexible mapping, separate value tags suitable for more frequently changing data, it is reasonable to introduce the framework in a generic fashion, with generic naming. Then positioning SIBs is the only example of generic SIBs that are supported in this release.

[bookmark: _Toc513754747][bookmark: _Toc513754820]The flexible SIB structure to be introduced based on the work in this work item can be used for other purposes than such data.

[bookmark: _Toc513754561][bookmark: _Toc513754829]	Introduce the support structures in RRC using generic naming, and only make positioning SIBs one example, allowing other examples in later releases.
Separate Generic SIB scheduling
SIB1 includes important parameters for the UE to access the cell. The SIB1 structure is also shared by Bandwidth reduced UE which has less capacity (Transport Block Size) than normal LTE UE. Since the generic SIBs can be seen as an added service and not as critical as compared to the system information providing access information to the UE. Therefore, it is relevant to not introduce the generic SIB scheduling information SIB1, but instead in a separate structure

[bookmark: _Toc510037018][bookmark: _Toc510512294][bookmark: _Toc510533944][bookmark: _Toc510608672][bookmark: _Toc510608850][bookmark: _Toc510725014][bookmark: _Toc513754005][bookmark: _Toc513754748][bookmark: _Toc513754821]Adding new generic SIB scheduling information increases the size of SIB1. Since BL/CE shares the SIB1 structure, this may lead to issues with the limited TBS size and also increase the SIB1 acquisition duration. 

[bookmark: _Toc513754008][bookmark: _Toc513754562][bookmark: _Toc513754830]Define Separate SIB for Generic SIB Scheduling Information.
[bookmark: _GoBack]
Defining Generic SIB container
Currently in the legacy design the SystemInformationBlockType (SIBs) are defined after the ellipsis (extension marker). We would prefer the same way. The legacy mechanism of extension to introduce a new SIB can be followed to specify a container for generic SIBs such as positioning SIBs.

The RRC CR [2] has introduced a scheduling structure and a container structure for these generic SIBs, in addition to meta data and configurable parameters.
[bookmark: _Toc513754563][bookmark: _Toc513754831]Use the generic structure in [2] when introducing generic SIB such as positioning SIBs broadcast in RRC
Positioning assistance data SIB mapping
It has been agreed to represent the individual assistance data elements as separate SIBs, where the octet string part is encoded in LPP. In addition, there will also be meta data describing the content of the octet string and optionally if the content has been encrypted or not, as well as GNSS or SBAS ID.
Some identifying meta data per assistance data type needs to be introduced and the mapping between the assistance data element types and the identifying meta data needs to be defined in some specification. It could be possible to let the structure of the assistance data to be represented by the meta data, such as by the groups GNSS common assistance data, GNSS generic assistance data and OTDOA assistance data. Currently, the discussion has concerned 26 different positioning assistance data elements for GNSS and 2 for OTDOA. Such a structure can easily be extended with new positioning assistance data elements.
[bookmark: _Toc513754749][bookmark: _Toc513754822]The positioning assistance data elements needs to be associated to a defining meta data.

[bookmark: _Toc513754564][bookmark: _Toc513754832]	Use a table to represent the enumerated positioning data element type as defined in Table 1.

The positioning assistance data element type to index mapping needs to be hosted in some specification, with the two natural candidates LPP and RRC. LPP has the benefit of hosting all details of the positioning assistance data elements. However, the generic structure introduced for positioning SIBs can be used for other future information that also is intended for broadcast, and that information could be outside the scope of positioning. Therefore, it is more flexible to define the mapping in RRC with references for the element groups to LPP.
[bookmark: _Toc513754750][bookmark: _Toc513754823]The mapping between the positioning assistance data elements and a defining meta data is naturally placed in LPP or RRC.

[bookmark: _Toc513754751][bookmark: _Toc513754824]The flexible SIB structure introduced for positioning assistance data can be used for other purposes than such data.


[bookmark: _Toc513754565][bookmark: _Toc513754833]	Introduce the mapping between the positioning assistance data elements and a defining IE in RRC with references to LPP as described by Table 1 and in [2].

Table 1: Mapping of PosAssistanceDataElementType to assistanceDataElement
	Reference to definition
	gen-SIB-ElementType
	 Information Element

	GNSS Common Assistance Data (TS 36.355 [54], clause 6.5.2.2)
	posSibType-1.1
	GNSS-ReferenceTime

	
	posSibType-1.2
	GNSS-ReferenceLocation

	
	posSibType-1.3
	GNSS-IonosphericModel

	
	posSibType-1.4
	GNSS-EarthOrientationParameters

	
	posSibType-1.5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType-1.6
	GNSS-RTK-CommonObservationInfo

	
	posSibType-1.7
	GNSS-RTK-AuxiliaryStationData

	GNSS Generic Assistance Data (TS 36.355 [54], clause 6.5.2.2)
	posSibType-2.1
	GNSS-TimeModelList

	
	posSibType-2.2
	GNSS-DifferentialCorrections

	
	posSibType-2.3
	GNSS-NavigationModel

	
	posSibType-2.4
	GNSS-RealTimeIntegrity

	
	posSibType-2.5
	GNSS-DataBitAssistance

	
	posSibType-2.6
	GNSS-AcquisitionAssistance

	
	posSibType-2.7
	GNSS-Almanac

	
	posSibType-2.8
	GNSS-UTC-Model

	
	posSibType-2.9
	GNSS-AuxiliaryInformation

	
	posSibType-2.10
	BDS-DifferentialCorrections

	
	posSibType-2.11
	BDS-GridModelParameter

	
	posSibType-2.12
	GNSS-RTK-Observations

	
	posSibType-2.13
	GLO-RTK-BiasInformation

	
	posSibType-2.14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType-2.15
	GNSS-RTK-Residuals

	
	posSibType-2.16
	GNSS-RTK-FKP-Gradients

	
	posSibType-2.17
	GNSS-SSR-OrbitCorrections

	
	posSibType-2.18
	GNSS-SSR-ClockCorrections

	
	posSibType-2.19
	GNSS-SSR-CodeBias

	OTDOA Assistance Data  (TS 36.355 [54], clause 7.4.2)
	posSibType-3.1
	OTDOA-UE-Assisted

	
	posSibType-3.2
	OTDOA-UE-Assisted-NB




Value Tags for assistance data broadcast
The need for value tags for assistance data broadcast is very different from legacy system information. The assistance data can correspond to new information at every transmission, such as GNSS RTK observations, or information that changes more seldom but is periodically broadcasted more often to support a short information acquisition time.
[bookmark: _Toc513754752][bookmark: _Toc513754825]The assistance data information is subject to different kinds of changes compared to legacy system information, where some data is new at every transmission instant and some data changes seldom but is periodically transmitted to enable a short acquisition time.

Therefore, it is reasonable to introduce a specific value tag structure. Since the cost of the UE is to retrieve SI messages, it is natural to introduce the value tag per SI message with generic SIBs. 
[bookmark: _Toc513754566][bookmark: _Toc513754834]	Introduce a new type of value tag per SI message with generic SIBs in the generic scheduling info

Furthermore, it is reasonable to introduce a minimum update time period T of the value tag, either pre-configured of configurable. Since some information can change within minutes, a baseline can be to set the minimum value tag update time T to 1min, and in addition have a configurable minimum update time 10min and 1hr. This means that the need to check the scheduling information at least every T. The SIB broadcast can be more frequent than T, but then the value tag has to remain the same.
[bookmark: _Toc513754567][bookmark: _Toc513754835]	Introduce a value tag update time period within which the value tag is not allowed to change.
The value tag range needs to be discussed as well. As a baseline proposal, we suggest the range 0-15 to accommodate rather frequent changes. The target device cannot assume that the value tags from different cells are coordinated. Therefore, the target device has to verify all information when entering a new cell.
[bookmark: _Toc513754568][bookmark: _Toc513754836]	Introduce a value tag range 0-15, and that the target device has to verify all assistance data information when entering a new cell.

Segmentation
Either pseudo or octet string segmentations are used for segmenting the Positioning Assistance Data. The segmentation method selection should be indicated in the broadcast.
segmentationType					ENUMERATED{ pseduo, octetString }	OPTIONAL

[bookmark: _Toc513279670][bookmark: _Toc513377551][bookmark: _Toc513754837]Indicate the segmentation method used in the SIB broadcast


Specification changes 
The proposed changes are captured in the CRs in [2] and [3], and hence the proposals:
	
[bookmark: _Toc513754569][bookmark: _Toc513754838]Agree to 36.331 CR [2]
[bookmark: _Toc513754570][bookmark: _Toc513754839]Agree to 36.355 CR [3]


Conclusion
In section 2 we made the following observations:
Observation 1	The flexible SIB structure to be introduced based on the work in this work item can be used for other purposes than such data.
Observation 2	Adding new Positioning SIBs information in SIB1 may impact SIB1 acquisition duration for LTE devices. Further, when SIB1 is extended with new positioning information in SIB1 for CAT-M and NB-IoT devices that will severely impact SIB1 scheduling because of limited TBS size and increasing the SIB1 acquisition duration.
Observation 3	The positioning assistance data elements needs to be associated to a defining meta data.
Observation 4	The mapping between the positioning assistance data elements and a defining meta data is naturally placed in LPP or RRC.
Observation 5	The flexible SIB structure introduced for positioning assistance data can be used for other purposes than such data.
Observation 6	The assistance data information is subject to different kinds of changes compared to legacy system information, where some data is new at every transmission instant and some data changes seldom but is periodically transmitted to enable a short acquisition time.

Based on the discussion in section 2 we propose the following:
Proposal 1	Represent an assistance data subscription by an index in HSS, and a UE can be associated to one or more subscription classes.
Proposal 2	Define the scope of each subscription class in E-SMLC, and send the subscription class and ciphering information to the MME.
Proposal 3	Select Option 1 for the mapping between ciphering key and assistance data types
Proposal 4	Introduce the support structures in RRC using generic naming, and only make positioning SIBs one example, allowing other examples in later releases.
Proposal 5	Define Separate SIB for Positioning Scheduling Information.
Proposal 6	Use the generic structure in [2] when introducing positioning SIB broadcast in RRC
Proposal 7	Use a table to represent the enumerated positioning data element type as defined in Table 1.
Proposal 8	Introduce the mapping between the positioning assistance data elements and a defining IE in RRC with references to LPP as described by Table 1 and in [2].
Proposal 9	Introduce a new type of value tag per SI message with generic SIBs in the generic scheduling info
Proposal 10	Introduce a value tag update time period within which the value tag is not allowed to change.
Proposal 11	Introduce a value tag range 0-15, and that the target device has to verify all assistance data information when entering a new cell.
Proposal 12	Indicate the segmentation method used in the SIB broadcast
Proposal 13	Agree to 36.331 CR [2]
Proposal 14	Agree to 36.355 CR [3]
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