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1 [bookmark: 30j0zll]Introduction
A new Rel-15 work item “UE Positioning Accuracy Enhancements for LTE” [1] was approved in RAN#75. One of the key objectives is to specify solutions for positioning enhancements in LTE in respect of positioning accuracy, availability, reliability and scalability, for both Normal UEs and BL UEs. To achieve this objective, RTK GNSS positioning has been identified as one of the enhancements, specifically:
· GNSS positioning enhancements:
· Specify the signalling and procedure to support RTK GNSS positioning over LPP and LPPa, taking into account both UE and network complexity. [RAN2, RAN3, RAN1]

In RAN2#98 the sourcing company submitted R2-1705308 [2] which presented background information about RTK corrections and highlighted why, for a future correction broadcast service, the use of State Space corrections provides a better solution than using existing RTCM standard formats.
This document proposes that correction data broadcast to RTK GNSS receivers uses SSR (State Space Representation) as the primary correction format. In particular the correction data feed to the E-SMLC should be State Space Model based. In order to support legacy receivers unable to decode the new State Space formats, the network (E-SMLC) may optionally also send correction data in existing RTCM Standard 10403.3 OSR (Observation Space Representation) to UEs. It may make sense to support the Network RTK methods of MAC and FKP although supporting legacy point-to-point corrections would have limited benefit. However, it is not difficult for a UE to provide its own mapping function from State Space to legacy OSR format.

2 GNSS augmentation technology overview
In recent discussions it is clear that terms and abbreviations have been used in different ways and while specific terms have developed their meaning over time, they are not self-explanatory at all. Therefore a short overview summarising precision GNSS technology and commonly used abbreviations is given in the following chart:
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Figure 1: Overview GNSS augmentation technology
Figure 1 shows that PPP-labelled technologies are using the same principles as SSR. Furthermore, the term RTK appears on both sides of the figure. RTK (Real time Kinematic) describes GNSS receivers that are able to fix the carrier phase ambiguities within a short time (10-30 seconds) and achieve cm-level accurate results. The term RTK these days is more used to define a positioning performance than actually claiming a technology being used. 
	
3 Discussion
3.1 RTK Accuracy for GNSS by State Space Modelling
One state of the art method for defining GNSS measurement corrections is to describe the individual GNSS error components. This is where a server calculates those components based on observations from a network of geographically distributed reference stations. The error components include the satellite clock, phase and code biases, orbital errors, and atmospheric information. The resulting information about the current errors affecting GNSS measurements is valid throughout the desired geographic area. 
The roving receiver (UE) uses the information to compute the overall corrections that it should apply based on its position (obtained in the first instance using standard autonomous GNSS positioning) and this allows it to determine its precise position. Figure 2 below illustrates the processing flow in the receiver showing where the corrections are used in the position computation process.
The State Space Modelling approach differs from that used in conventional and network RTK. In a standard RTK system which is providing data using VRS, FKP, MAC technology, the errors as observed by a reference receiver are sent to the roving receiver, which should be within about 20km (greater distances may be used depending on required performance) of the reference station as RTK corrections.
State Space Modelling (often referred to as SSR = State Space Representation) refers to a method for describing and defining the GNSS errors present in the system and is a generic term and not itself a particular standard or specific solution. The term SSR when used in this document refers to State Space methods in general.
A general architecture showing how corrections from the State Space would be used in the receiver (UE) is shown in Figure 2 below. Figure 3 shows the overall architecture that would be used for distribution of corrections.
[image: ]
Figure 2: UE Processing Flow
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Figure 3: Illustrative architecture for SSR corrections distribution

Providing information about the individual error components by describing the State Space has a number of advantages:  
· It enables the provision of a bandwidth efficient broadcast (one to many) correction data service that is scalable over different region sizes (countries or even continents) and network densities. Standard RTCM RTK corrections are usually handled as point-to-point services, or broadcast over a limited region in the immediate vicinity of the reference receiver with every reference receiver generating different correction streams.
· It avoids the need for two-way communication with individual rovers (UE). As such it is the technique of choice for centimetre accuracy correction services broadcast by satellite, for example QZSS.
· It alleviates the need for different correction streams to be broadcast for each physical or virtual reference receiver across the geographic region.
· It is flexible in terms of region size and can be configured to cover even very large geographic regions with a single broadcast stream.
· It supports multiple GNSS including GPS, Glonass, Galileo, Beidou, QZSS etc.
· Corrections are segmented into different error types which may have different update rates depending on the nature of the errors thereby being efficient in its use of channel bandwidth.
· It can be used to support different levels of accuracy from RTK to SBAS (satellite Based Augmentation System), depending on the availability of error components (just subsets could be made available for specific user groups), reference station measurements and the complexity of the service provider models.
· Precise Point Positioning (PPP) is a subset of SSR-RTK in which satellite parameters (clock, orbit and code bias corrections) are broadcast and the ionosphere component is handled by the UE receiver.
· No discontinuities will occur as a result of base station switches (handovers) when the UE moves around the network.. This is important for many future transport and wide area applications.
· SSR corrections can be easily converted into OSR corrections for any position across the geographic area covered and are, therefore, often used as the basis for virtual reference station (VRS) and network correction services using MAC or FKP.

3.2 SSR Performance
3.2.1 Melco results from early SSR tests
In 2011 at the ION technical meeting Mitsubishi Electric Corporation presented an overview of SSR and the experimental results obtained [4]. They used a state-of-the-art FKP RTK receiver as a reference comparing the performance to that using SSR and showed that it was within a few centimetres of the “truth” position for both static and kinematic applications, leading them to conclude that SSR is capable of meeting the goal of 6cm horizontal accuracy and that its performance is equivalent to OSR RTK systems.
They also showed that the SSR solution achieved rapid TTFF (time to first fix) of better than 60s when the correction data also had to be acquired and typically 5s with correction data already available. The 60s acquisition time is dominated by the relatively slow update rate of SSR corrections (see section 3.4 for more information about the update interval).
The positive results obtained have underpinned implementation of the QZSS CLAS (centimetre level augmentation service) system [5].

3.2.2 QZSS for PPP services in Australia
In 2015 researchers in Australia presented the results of using the QZSS LEX correction services to support high precision positioning using PPP in Australia. Australia is within good coverage of the corrections broadcast by the QZSS satellites, but it is outside of the geographical area of the ionospheric correction data and therefore the corrections can only be used for PPP level services in which the receiver is responsible for resolving the ionospheric errors and carrier phase ambiguity required for very high accuracy positioning. SSR lends itself to this kind of use because the individual errors are separated out and the receiver can make use of the satellite clock, orbit and phase corrections but ignore the ionospheric correction data. However, it is important that a suitably widely distributed network of reference receivers is used and that processing results in properly decorrelated errors.
They showed that the LEX correction signals could be used for PPP-AR (PPP with ambiguity resolution) positioning achieving horizontal errors (2σ) of 4 to 6 cm and vertical errors of around 10cm. However being a PPP service TTFF was very long, at typically 3 hours.

3.2.3 European test results
In a paper presented at Intergeo 2016 [12] Geo++ included results from a Teriasat test showing 3.5cm horizontal and 10cm vertical accuracy using SSR corrections broadcast by satellite. In the same paper they also described tests being conducted in Germany using DAB radio to broadcast SSR correction data for automotive positioning.

3.2.4 Recent tests in Japan
In [14] Koki Asari et al will be discussing how to use QZSS SSR correction services to improve positioning performance of mobile phones. “The result shows that PPP-RTK performance using SSR corrections is equivalently as good as RTK’s.” “In summary, the combination of ground broadcasting of SSR augmentation data generated by SSR server, PPP-RTK processing function made as application software and Google API should significantly accelerate the development of precise point positioning market on Android smartphones.”

Observation 1: SSR provides equivalent accuracy to conventional OSR based correction methods.
Observation 2: SSR allows for rapid position acquisition by the receiver, the time required being determined largely by the frequency of the correction updates.
Observation 3: SSR is the natural evolutionary path from PPP and supports dual frequency PPP, single frequency PPP and PPP-RTK (SSR-RTK)

3.3 State Space Corrections Segmentation
SSR differs from the traditional OSR method, which lumps errors together for a specific geographic location, by creating a state vector for the following error components [3]:
· Satellite orbit errors
· Satellite clock errors
· Satellite signal biases, code and carrier phase biases
· Tropospheric delay errors
· Ionospheric delay errors
· Signal quality and integrity parameters
Satellite errors are segmented by GNSS and individual satellite (standard RTCM SSR messages support GPS and Glonass with QZSS, Galileo and Beidou in preparation). Atmospheric errors are linked to geographical parameters such as receiver position and signal angle relative to the atmosphere.
A network of reference receivers geographically dispersed across the region of interest report total observed errors to a service provider which analyses the data and decomposes the errors into the constituent parts. They are fitted to standard error models and the parameters of the model are reported as SSR corrections. These corrections may be broadcast to all receivers within the geographical region since the model is applicable across the whole of the area of interest. The receiver uses its standard precision, or most recent, GNSS position estimate as an index into the model in order to extract the corrections applicable to it. The resulting corrections are applied to the position computation resulting in a very precise position estimate being obtained. Figure 2 illustrates the processing flow in the receiver. Therefore through knowing its position the roving receiver (UE) is able to convert the SSR parameters using the standardised State Space models into the total observed error that applies to it in its current location. With good models and reference receiver measurement processing the error correction used at the rover (UE) is very close to the correction that would have measured by a reference receiver in the same position.
Conversion of State Space corrections into an OSR correction is therefore relatively straight forward with knowledge of the position at which the OSR correction is to be applied.
The message specification needs to include not only the fields with their meaning and interpretation, but also the models used to expand the correction parameters to obtain the corrections to be applied in the position computation.

Observation 4: A legacy receiver supporting conventional OSR correction messages can be adapted to use SSR by including a wrapper function that maps the SSR message into standard OSR format for a virtual reference station in the vicinity of the receiver.
Observation 5: SSR corrections can be converted to OSR format in the network, thereby offering support for legacy receivers that don’t support SSR.
Observation 6: The granular nature of the SSR corrections allows the messages to be fitted into relatively small data packets without the need for further specialised message fragmentation.

3.4 [bookmark: _Ref489426080]State Space correction update interval
Since each error has its own temporal characteristics it is not necessary for all corrections to be updated at the same rate. Furthermore since the error is computed from model parameters it is the rate at which the model parameters change that is of interest. Therefore SSR correction services use differential update rates for the different types of corrections.

QZSS [5] has adopted the following correction update intervals for the CLAS service:
Table 1: QZSS CLAS SSR correction intervals
	Message name
	Message type ID
	Update interval (s)

	Compact SSR Mask
	4073,1
	30

	Compact SSR GNSS Orbit Correction
	4073,2
	30

	Compact SSR GNSS Clock Correction
	4073,3
	5

	Compact SSR GNSS Satellite Code Bias
	4073,4
	30

	Compact SSR GNSS Satellite Phase Bias
	4073,5
	30

	Compact SSR GNSS Satellite Code and Phase Bias
	4073,6
	30

	Compact SSR GNSS URA
	4073,7
	30

	Compact SSR STEC Correction
	4073,8
	30

	Compact SSR Gridded Correction
	4073,9
	30



RTCM uses the following illustrative update intervals in [3]:
Table 2: RTCM illustrative SSR update intervals
	Message Name
	Message type ID (GPS)
	Update interval (s)

	SV Code Bias
	1059
	1800

	SV Orbit Correction
	1057
	30

	Troposphere Correction
	Not yet specified
	30

	SV Clock
	1058
	10

	SV High-rate Clock
	1062
	1



The experimental MADOCA service (real time PPP) in Japan uses the following update intervals [8]:
Table 3: MODOCA service SSR update intervals
	RTCM SSR message
	GPS
	QZSS
	Galileo
	Glonass
	BDS
	Update Interval

	Orbit Correction
	1057
	1246
	1240
	1063
	1258
	30 [sec]

	Code Bias
	1059
	1248
	1242
	1065
	1260
	3 [hour]

	URA
	1061
	1250
	1244
	1067
	1262
	3 [hour]

	High Rate Clock Correction
	1062
	1251
	1245
	1068
	1263
	2 [sec]

	Carrier Phase Bias[footnoteRef:1] [1:  These are message IDs reserved by RTCM for experimental use since Carrier Phase Bias has not yet been standardised by RTCM (draft proposal has been presented).] 

	11
	13
	12
	-
	14
	900 [sec]


Ephemeris data is usually not distributed using the correction messages because it can be received and decoded from the broadcast satellite signals.

Observation 7: SSR correction messages of different types can be broadcast at different rates optimised to the rate of change of the model parameters for the type of correction.
Observation 8: SSR is the natural choice of high precision correction format for broadcast services.

3.5 Acquisition time to achieve full accuracy
Since update interval has a direct impact on acquisition time (time to achieve full accuracy) the choice of update interval needs to be balanced against other capabilities and requirements:
· For some parameters errors change very slowly and using a long update interval is technically feasible. Full accuracy is not achieved until a complete set of correction data is available at the receiver and therefore the longest update interval may be the limiting factor dictating acquisition time to achieve full accuracy.
· An alternative approach is to provide a secondary, on-demand, service that can deliver a full set of correction data on demand, typically at receiver start-up. This is very much like the Assisted GNSS feature, but in addition to almanac and ephemeris, the assistance data would include a complete set of the most recent State Space corrections, thereby enabling rapid acquisition to full accuracy.

Observation 9: Acquisition time to achieve full accuracy can be reduced by providing an on-demand assistance service by extending the standard GNSS assistance data to include a full set of SSR corrections.

3.6 State Space bandwidth requirements estimate
QZSS CLAS [5] operates with 2000 bit frame size. This is subdivided into 49 header bits, 1695 data payload bits and 256 RS error check bits. A frame is transmitted every 1s with a channel bit rate of 2kb/s. Correction messages are interleaved within the payload; each message carrying the frame identification and information about the GNSS and SV to which it is applicable.
A “Compact SSR” message format using a proprietary (RTCM proprietary message type) format has been specified and published, hence the messages in the table in section 2.4 having message type 4073 (Melco proprietary) and a sub-type field. The Compact messages are significantly smaller than the standard RTCM messages having dealt with data compression by careful definition of the fields rather than relegating it as “to be done later”. The limited channel capacity has an impact on the number of SVs (satellites) that can be included in the correction frame as well as the size and complexity of the atmospheric correction model.
Depending on whether standard or compact messages are used, the number of SVs that need to be supported and the size and complexity of the atmospheric models (and geographic region) it is expected that a bandwidth of between 2kb/s and 10kb/s would be needed for State Space corrections. This would be contained in a broadcast channel available to all authorised UEs and broadcast simultaneously by all eNBs. Note that this is considerably less than the data requirement of FKP, ~1.5Mb/s, which is a leading alternative network correction protocol [11].
Fitting the correction messages into smaller data packets should be relatively easily achieved given the way the corrections are separated out by correction type, GNSS and SV. One or more new SIBs will need to be defined to support broadcast of the corrections.
The following figure compares the bandwidth needs of an RTCM-MSM data stream with a data stream from a service using State Space Modelling Technology. RTCM-MSM (Multiple Signal Messages) has been defined in the newest RTCM Version 3.2 in order to supply messages for the transmission of multi GNSS observations as more constellations and signals become available. Those messages will replace the older RTCM messages in the future. 
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Figure 4 Bandwidth comparisons of SSR and OSR
Some observations about Figure 4:
· It has to be pointed out that the validity of an MSM data stream will be only local (~20km) whereas data stream using state space modelling will be valid across the whole region;   
· Bandwidths are estimates based on model parameters rather than taken from specific deployments.
Observation 10: SSR corrections are compact and bandwidth efficient requiring between 2kb/s and 10kb/s of bandwidth for a broadcast service to all authorised UEs

3.7 Summary of SSR messages defined and proposed
3.7.1 [bookmark: 1fob9te]RTCM Messages
RTCM already standardised [3] (SSR I):
Table 4: SSR I messages already standardised by RTCM
	Message ID
	Message Name

	1057
	SSR GPS Orbit Correction

	1058
	SSR GPS Clock Correction

	1059
	SSR GPS Code Bias

	1060
	SSR GPS Combined Orbit and Clock Corrections

	1061
	SSR GPS URA

	1062
	SSR GPS High Rate Clock Correction

	1063
	SSR GLONASS Orbit Correction

	1064
	SSR GLONASS Clock Correction

	1065
	SSR GLONASS Code Bias

	1066
	SSR GLONASS Combined Orbit and Clock Correction

	1067
	SSR GLONASS URA

	1068
	SSR GLONASS High Rate Clock Correction



By way of an example the GPS Clock Correction message 1058 is defined as header and satellite specific parts as follows:
Table 5: GPS Clock Correction; Header Part
	Data Field
	Data Type
	No of bits

	Message number
	uint12
	12

	GPS Epoch time
	uint20
	20

	SSR update interval
	bin(4)
	4

	Multiple message indicator
	bin
	1

	IOD SSR
	uint4
	4

	SSR provider ID
	uint16
	16

	SSR solution ID
	uint4
	4

	Number of satellites
	uint6
	6

	Total bits
	
	67



Table 6: GPS Clock Correction; Satellite Part
	Data Field
	Data Type
	No of bits

	GPS satellite ID
	uint6
	6

	Delta clock C0
	int22
	22

	Delta clock C1
	int21
	21

	Delta clock C2
	int27
	27

	Total bits (per satellite)
	
	76




A number of new, or extended, messages have been proposed by different companies: these proposals being made within the relevant RTCM working group, as well as being defined as proprietary message extensions. Many of these messages are being used in trials and pre-commercial deployments, carried out under particular licensing and confidentiality terms. The proposals cover the following corrections:
Table 7: New and extended SSR message definitions (proprietary)
	Category
	Message Name

	Galileo
	SSR Galileo support: orbit, clock, code bias, URA

	Beidou
	SSR BDS support: orbit, clock, code bias, URA

	QZSS
	SSR QZSS support: orbit, clock, code bias, URA

	SBAS
	SSR SBAS support: orbit, clock, code bias, URA

	Phase Bias
	Phase bias corrections for GPS, Galileo, Beidou, QZSS and SBAS

	Ionosphere
	Ionospheric corrections: vertical and slant modelling



3.7.2 Compact SSR Message Format
A compact form of SSR messages is published in [5] for QZSS CLAS: 
Table 8: Compact SSR messages specified for QZSS
	Message ID
	Message name

	4073,1
	Compact SSR Mask

	4073,2
	Compact SSR GNSS Orbit Correction

	4073,3
	Compact SSR GNSS Clock Correction

	4073,4
	Compact SSR GNSS Satellite Code Bias

	4073,5
	Compact SSR GNSS Satellite Phase Bias

	4073,6
	Compact SSR GNSS Satellite Code and Phase Bias

	4073,7
	Compact SSR GNSS URA

	4073,8
	Compact SSR STEC Correction (atmospheric)

	4073,9
	Compact SSR Gridded Correction (atmospheric)

	4073,10
	Compact SSR Service Information



The compact SSR messages for QZSS CLAS include a field for the GNSS and correction vendor ID (since partial messages from different correction providers can’t necessarily be mixed). Data compression is built into the design of the messages.
Supported GNSS IDs [5]:
Table 9: GNSS IDs supported by QZSS
	GNSS ID
	GNSS

	0
	GPS

	1
	Glonass

	2
	Galileo

	3
	Beidou

	4
	QZSS

	5
	SBAS

	6-9
	other



By way of an example the Data Part of the Clock Correction message, 4073:3, is defined as follows:
Table 10: Compact SSR GNSS Clock Correction message Header
	Data Field
	Data Range
	No of bits

	Message number
	0-4096
	12

	Message sub-type
	0-15
	4

	GNSSS hourly Epoch time
	0-3599
	12

	SSR update interval
	0-15
	4

	Multiple message indicator
	
	1

	IOD SSR
	0-15
	4



Table 11: Compact SSR GNSS Clock Correction message, satellite specific part
	Data Field
	Data Range
	No of bits
	LSB
	Units

	Compact SSR Delta Clock C0 (SV 1)
	±26.2128
	15
	0.0016
	m

	|
	
	
	
	

	Compact SSR Delta Clock C0 (SV Nsat)
	±26.2128
	15
	0.0016
	m


Note that only the offset coefficient is included and it is represented as distance error.

3.7.3 NTRIP supported messages
RTCM has created a standard for distributing correction data using Internet Protocol: NTRIP [10]. An open source implementation of the protocol for both the broadcaster and client is released with the support of BKG [9]. This open source implementation supports all of the standardised and some of the proposed SSR I & II messages listed in section 2.7.1 above. There is a global network of service providers some of whom already support SSR.
State Space Modelling is already widely used in experimental and pre-commercial services and will move to full commercialisation over the next few years. Correction data may be distributed using satellite broadcast, such as QZSS CLAS [5] and Teriasat [12], Internet using NTRIP [10], and other distribution channels such as DAB [12] have been used experimentally. Having a high level of compatibility across different correction distribution channels would help to keep UE receiver complexity down.

3.7.4 Proprietary Messages
There are a number of proprietary messages that have been defined. RTCM maintains a register of companies that make use of the proprietary message capability. Some like Mitsubishi Electric Corporation have published detailed message formats (4073 as used for QZSS CLAS).

3.7.5 Proposed path to full standardisation of SSR
In a paper presented at the IGS Workshop 2017 [13], Geo++ sets out a roadmap towards full standardisation of SSR containing the steps and work that will be needed including comprehensive atmospheric models with the objective of achieving a fully scalable and incremental system allowing future improved models to be added in a backwards compatible way, and which achieves both regional and global coverage for high precision positioning that embraces PPP through to SSR-RTK. It is not clear where, when and how this standardisation will take place. It is clear that suitable promoting and supporting companies and industry organisations will need to come together to move SSR from the proprietary domain into a standards based domain.
UE complexity is a concern which will be best dealt with by ensuring that standards for SSR correction messages use the same message formats across different distribution channels including, satellite, internet, 3GPP and others as far as possible.
Observation 11: RTCM has not completed standardisation of SSR correction formats – in particular atmospheric corrections (ionosphere and troposphere) and phase bias are incomplete; Proprietary implementations are available – some are published openly and others use closed formats.
Observation 12: SSR is already used in trials and limited commercial applications and will become fully commercialised over the next few years; correction formats used need to be harmonised and standardised across all major distribution channels.
4 Conclusions
In this contribution, we presented our views on high precision GNSS corrections delivery with particular emphasis on State Space Modelling (SSR). They are summarised through the following observations and proposals:
[bookmark: _GoBack]Observation 1: SSR provides equivalent accuracy to conventional OSR based correction methods.
Observation 2: SSR allows for rapid position acquisition by the receiver, the time required being determined largely by the interval of the correction updates.
Observation 3: SSR is the natural evolutionary path from PPP and supports dual frequency PPP, single frequency PPP and PPP-RTK (SSR-RTK)
Observation 4: A legacy receiver supporting conventional OSR correction messages can be adapted to use SSR by including a wrapper function that maps the SSR message into standard OSR format for a virtual reference station in the vicinity of the receiver.
Observation 5: SSR corrections can be converted to OSR format in the network, thereby offering support for legacy receivers that don’t support SSR.
Observation 6: The granular nature of the SSR corrections allows the messages to be fitted into relatively small data packets without the need for further specialised message fragmentation.
Observation 7: SSR correction messages of different types can be broadcast at different rates optimised to the rate of change of the model parameters for the type of correction.
Observation 8: SSR is the natural choice of high precision correction format for broadcast services.
Observation 9: Acquisition time to achieve full accuracy can be reduced by providing an on-demand assistance service by extending the standard GNSS assistance data to include a full set of SSR corrections.
Observation 10: SSR corrections are compact and bandwidth efficient requiring between 2kb/s and 10kb/s of bandwidth for a broadcast service to all authorised UEs
Observation 11: RTCM has not completed standardisation of SSR correction formats – in particular atmospheric corrections (ionosphere and troposphere) and phase bias are incomplete; Proprietary implementations are available – some are published openly and others use closed formats.
Observation 12: SSR is already used in trials and limited commercial applications and will become fully commercialised over the next few years; correction formats used need to be harmonised and standardised across all major distribution channels.
 
Proposal 1: Define one or more new SIBs being “containers” for formatted GNSS correction messages used for RTK and PPP services.
Proposal 2: The SIB(s) defined as per Proposal 1 must include as a minimum support for State Space correction messages that can be broadcast to all UE rovers within the model’s geographic region.
Proposal 3: Allocate not less than 10kb/s broadcast bandwidth for the newly defined SIB(s).
Proposal 4: Ensure that the SIB definition for correction data is sufficiently flexible to accommodate future correction messages that may be proposed and standardised.
Proposal 5: Ensure that SSR corrections can be sourced by the E-SMLC from external providers as an alternative to computing the corrections (model parameters) in the E-SMLC.
Proposal 6: Provide support for legacy OSR-based UEs by publishing algorithms for converting SSR corrections into legacy OSR formats; the conversion can be done in the UE, its implementation being part of the UE update to read and process the newly defined SIB(s), or the conversion could be done in the E-SMLC for legacy OSR UEs that can’t support SSR corrections.
Proposal 7: Ensure UE complexity is minimised by ensuring that correction message formats are harmonised across different distribution channels as far as possible.
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