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Introduction
In RAN2#101 meeting, it was discussed which node should perform segmentation and what sort of segmentation should be performed.
· => Octet string segmentation will be supported.  FFS which node does it.
· => FFS pseudo segmentation (contributions invited)

It has been agreed as a baseline to consider one SIB per assistance data (AD). The agreement captured in 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.

In this paper we discuss the Positioning AD segmentation and possible grouping of some elements (AD) in the same SIB/SI message.
[bookmark: _Ref178064866]Discussion
Segmentation
RTK AD is one part of the Positioning AD which has been agreed to be supported in the 3gpp. RTK AD can be divided into common or generic message type. Common messages are not associated with GNSS-ID whereas Generic messages are associated with GNSS-ID. One way to classify the SIB would be based upon whether the assistance data is common or generic type. The baseline for SIB content should be basically based upon the RTCM message content that has been agreed/captured in LPP.
From, LPP CR, we can see the below common assistance data:
a) GNSS-RTK-ReferenceStationInfo
b) GNSS-RTK-CommonObservationInfo
c) GNSS-RTK-AuxiliaryStationData 
Similarly, the Generic messages are listed below:
a) GNSS-RTK-Observations
b) GLO-RTK-BiasInformation for GLONASS
c) GNSS-RTK-MAC-CorrectionDifferences
d) GNSS-RTK-Residuals
e) GNSS-RTK-FKP-Gradients
f) GNSS-SSR-OrbitCorrections
g) GNSS-SSR-ClockCorrections
h) GNSS-SSR-CodeBias

	

RTK Common Message Type
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Below, we have computed the size of above messages considering two different cases.
For example:
SSR-OrbitCorrectionList-r15 ::= SEQUENCE (SIZE(1..64)) OF SSR-OrbitCorrectionSatelliteElement-r15

SSR-OrbitCorrectionList-r15 ::= SEQUENCE (SIZE(1..24)) OF SSR-OrbitCorrectionSatelliteElement-r15

When all the maximum 64 items are used and when 24 items (based upon typical number of satellites) have been used. In normal deployment cases, it can be only 24 or even less satellites available.
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	GNSS-RTK-CommonObservationInfo

	3
	1
	2
	1

	GNSS-RTK-AuxiliaryStationData 

	312
	2
	117
	1

	GNSS-RTK-Observations

	193
	1
	73
	1

	GLO-RTK-BiasInformation for GLONASS

	11
	1
	5
	1

	GNSS-RTK-MAC-CorrectionDifferences

	476
	2
	179
	1

	GNSS-RTK-Residuals

	417
	2
	157
	1

	GNSS-RTK-FKP-Gradients

	576
	3
	216
	1

	GNSS-SSR-OrbitCorrections

	1130
	5
	424
	2

	GNSS-SSR-ClockCorrections

	634
	3
	238
	1

	GNSS-SSR-CodeBias

	258
	1
	99
	1



There is physical layer limitation on what the Size of SIB could be from 3GPP TS 36.331 [1]:

"The physical layer imposes a limit to the maximum size a SIB can take. When DCI format 1C is used the maximum allowed by the physical layer is 1736 bits (217 bytes) while for format 1A the limit is 2216 bits (277 bytes), see TS 36.212 [22] and TS 36.213 [23]. For BL UEs and UEs in CE, the maximum SIB and SI message size is 936 bits, see TS 36.213 [23]. For NB-IoT, the maximum SIB and SI message size is 680 bits, see TS 36.213 [23]."

Based upon above, the maximum size is for GNSS-SSR-Orbit Corrections. The maximum size is considering all the maximum possible items (64) in the list. In this case, there will be need of 5 SI message (considering DCI format 1A). However, if list is based upon maximum 24 satellites, then as shown above table, the number of SI message needed is just 1 for most of the RTK AD messages.

From the UE perspective, from the above table the worst-case time duration (latency) is the acquisition of 5 SI messages times the SI window length. With a separate SI window length for positioning SIBs, the window can be made short to lower the latency. As, the UE would anyway have to read the SIB message for Positioning SIB scheduling and one SI message for the content. Thus, for the maximum size, the latency involves acquisition of 4 other SI.
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Considering the observations above, the pseudo segmentation of SIBs in E-SMLC is an optimization that is not considered needed in this release of the specification. It will add complexity, and the octet string segmentation alone is considered sufficient.
[bookmark: _Toc510622480]Pseudo segmentation is not supported in this release of the specification.
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Grouping

LTE SIBs are grouped together in a SI message based upon the periodicity. Grouping of Positioning SIBs should be allowed too. Some of the RTK AD needs to be refreshed every second and some of the RTK AD can be unchanged for days. In such cases, it would be useful to group fast changing RTK AD content into one SI message. It would also be possible to group the RTK AD based upon their size. For example, smaller RTK AD content can be grouped together in the same SI message. From above table below can be grouped together.
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	GNSS-RTK-CommonObservationInfo

	3

	GLO-RTK-BiasInformation for GLONASS

	11
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Conclusion
In section 2 we made the following observations:
Observation 1	The total acquisition time of some SIBs will depend on the number of included satellites as well as the SI window length. With a separate SI window length for positioning SIBs, it is possible to control the total acquisition time.
Observation 2	With typical values of number of satellites and positioning SI window length, the total acquisition time is within [200] ms for all pos SIBs

Based on the discussion in section 2 we propose the following:
Proposal 1	Pseudo segmentation is not supported in this release of the specification.
Proposal 2	Use Octet String Segmentation in eNB.
Proposal 3	RTK AD should be allowed to map to one SI similar to LTE SIBs.
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