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1. 
Introduction
The details of broadcast of assistance data have not yet been finalized in RAN2. However, at RAN2#101bis, the following agreements have been made [1]:
1.
Support both pseudo segmentation (at E-SMLC) and octet string segmentation.
2.
Support octet string segmentation also at E-SMLC.

3.
Have a separate SIB scheduling structure within SIB1 for positioning SIBs.
4.
We will try to have a means to indicate when the positioning SIBs have changed.  Further contributions are needed on the details.  If no solution, we fall back to the baseline that the UE reads the SIBs when it needs them.

5.
Use the existing SIB periodicities.

6.
We have a single positioning SIB type with an OCTET STRING container, whose contents refer to LPP for encoding.

7.
What is included in the OCTET STRING will be different for different positioning SIB types.
CRs according to the agreements above for LPP and RRC are proposed in [2] and [3], respectively.

This contribution proposes the corresponding LPPa message content (i.e., the data provided from E-SMLC to the eNBs for broadcasting).
2. 
Background
As proposed in [2] and [3], positioning assistance data are included in positioning System Information Blocks (posSIBs). The posSIBs are carried in System Information (SI) messages. The mapping of posSIBs to SI messages is flexibly configurable by pos‑schedulingInfoList included in SIB1. Only posSIBs having the same scheduling requirement (periodicity) can be mapped to the same SI message. SIBs and posSIBs cannot be mapped to the same SI message (i.e., SI messages include either SIBs or posSIBs, but not both). 
For each assistance data element defined in TS 36.355 a separate posSIB-type is defined. pos-sib-type1-1 to pos‑sib‑type1-7 include common GNSS assistance data; pos-sib-type2-1 to pos‑sib‑type2-19 include GNSS specific assistance data, where the specific GNSS is indicated in the pos-schedulingInfoList; and pos-sib-type3-1 to pos-sib-type3-2 include OTDOA assistance data.
Each posSIB may be ciphered by the E-SMLC using the 128-bit Advanced Encryption Standard (AES) algorithm (with counter mode), either with the same or different ciphering key. An indication whether a particular posSIB is ciphered or not is provided in pos‑schedulingInfoList. The ciphering key data used to cipher an unsegmented assistance data element is included in each posSIB. For segmented assistance data elements the ciphering key data may only be included in the first segment, dependent on the segmentation option used. The ciphering key data include the cipherSetID defining a cipher key value and the first component C0 of the initial Counter C1, together with the second component D0 for the initial ciphering counter C1. 
posSIBs which exceeds the maximum size limit may be segmented by the E-SMLC. Whether a posSIB is segmented or not, and if segmented the segmentation option used, is indicated in each posSIB. 
3. 
Discussion

From the description in section 2 above, the E-SMLC is best able to format the posSIBs (PositioningSystemInformationBlockType’s [3]) and group them into desired SI messages, because:
-
the E-SMLC has the "positioning knowledge" and knows which posSIBs are needed for a certain positioning service;  

-
the E-SMLC knows at which periodicity the individual positioning data are needed (and can be obtained at the server);
-
the E-SMLC performs the ciphering and has the corresponding ciphering information needed for each posSIB;
-
the E-SMLC may segment long assistance data elements included in posSIBs, and if segmeneted, knows which segment need to contain which cipher key data. 
Similar to LPP ProvideAssistanceData messages [6], the posSIB content and details can be transparent to the eNB, which would also reduce the eNB impacts for the broadcast of assistance data. A positioning SI message can essentially be considered as a "Provide Assistance Data message" and the eNB does not need to modify its content (e.g, add additional information). This is also supported by the fact that the PositioningSystemInformationBlockType contents are defined in LPP only [2], and not in RRC. 

Therefore, it is proposed:

Proposal 1: 
The  posSIB’s should be formatted, encoded and grouped into SI messages at the E-SMLC and provided transparently to eNBs in LPPa messages.

4. 
LPPa Broadcast Assistance Data Information
Given the discussion in section 2 and 3 above, the LPPa message content need to include the information required for appropriate scheduling (i.e., the information required in pos-schedulingInfoList, as well as the AssistanceDataSIBelement included in the PositioningSystemInformationBlockType [2,3].
For non-segmented posSIBs, the SI message would be repeated according to the SI periodicity. For segmented posSIBs, the SI message would also repeat according to the SI periodicity, but the complete posSIB information would be obtained only after a certain number of SI messages have been scheduled. For each SI message, the E-SMLC can provide the eNB with the periodicity and the list of contained posSIBs. For each contained posSIB, the E-SMLC can provide the posSIB mapping information (optional encryption indication, optional GNSS ID, optional SBAS ID, posSIB type). This information can be used by the eNB to populate the scheduling information for this SI message in the SIB1. For each contained posSIB, the E-SMLC can also provide one octet string containing the posSIB content, which can be included in each SI message by the eNB. For a segmented posSIB, the E-SMLC would provide a sequence of octet strings corresponding to the posSIB segments. The eNB can then include each posSIB segment in turn in each new transmitted SI message. For example, assume that an SI message includes posSIBs p1, p2 and p3 and that p1 contains one posSIB octet string p11, p2 contains 2 posSIB segments p21 and p23 and p3 contains 3 posSIB segments p31, p32 and p33. Then the eNB would transmit a repeating series of 6 SI messages containing the following posSIB combinations: <p11,p21,p31>, <p11, p22,p32>, <p11,p21,p33>, <p11,p22,p31>, <p11,p21,p32>, <p11,p22,p33>. To reduce the number of SI message combinations, the numbers of posSIB segments (here 1, 2 and 3) should preferably be multiples and divisors of one another (e.g. not 1,2,3 as here but say 1,2,2 or 1,2,4).
The following Broadcast Assistance Data Information IE is proposed to deliver the positioning system information to the eNBs accordingly:
-------------------------------------------------------------Begin of LPPa TP -----------------------------------------------------------
9.2.x
Broadcast Assistance Data Information
The Broadcast Assistance Data Information IE is used to deliver the positioning system information according to TS 36.331 [10] and TS 36.355 [13] to the eNB for broadcasting.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Broadcast Assistance Data Information
	M
	
	
	

	>System Information
	
	0.. <maxNrOfPosSImessage>
	
	Corresponds to the number of SI messages to be scheduled (i.e., the number n required for acquisition of an SI message [10]).

	>>Pos SI Periodicity
	
	
	ENUMERATED (rf8, rf16, rf32, rf64, rf128, rf256, rf512)
	TS 36.331 [10]

	>>pos-sibs
	
	1.. <maxNrOfPosSIBs>
	
	Number of posSIBs in the System Information.

	  >>>encrypted
	O
	
	ENUMERATED ( true, … )
	TS 36.331 [10]

	  >>>GNSS-ID
	O
	
	ENUMERATED ( gps, sbas, qzss, galileo, glonass, bds, ...)
	TS 36.331 [10]

	  >>>SBAS-ID
	O
	
	ENUMERATED ( waas, egnos, msas, gagan, ...)
	TS 36.331 [10]

	  >>>PosSIB-Type
	M
	
	9.2.y
	

	  >>>SI Message Segments
	
	1.. <maxNrOfSegments>
	
	Provides one posSIB or two or more posSIB segments which must be scheduled in series in the same SI message n. E.G. segment 1, segment 2, segment 3, etc. 

NOTE: the number of segments of different posSIBs in the same SI message should preferably be multiples or divisors of one enother (e.g. 3, 6, 12, but not 3, 7, 12).

	>>>>Assistance Data SIB Element
	M
	
	OCTET STRING
	TS 36.355 [13]



	Range bound
	Explanation

	maxNrOfPosSImessage
	Maximum number of positioning system information messages. The value for maxNrOfPosSImessage is 32.

	maxNrOfSegments
	Maximum number of SI message segments (in case of Assistance Data SIB Element contains segmented data according to TS 36.355 [13]). The value for maxNrOfSegments is 64. 

	maxNrOfPosSIBs
	Maximum number of positioning system information blocks included in the message. The value for maxNrOfPosSIBs is 32.


9.2.y
Positioning SIB Type
This parameter defines a specific positioning SIB, as defined in TS 36.355 [13].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Positioning SIB Type
	M
	
	ENUMERATED ( posSibType1-1, 

posSibType1-2, 

posSibType1-3, 

posSibType1-4, 

posSibType1-5,

posSibType1-6, 

posSibType1-7, 

posSibType2-1, 

posSibType2-2, 

posSibType2-3,

posSibType2-4, 

posSibType2-5, 

posSibType2-6, 

posSibType2-7, 

posSibType2-8,

posSibType2-9, 

posSibType2-10, 

posSibType2-11, 

posSibType2-12, 

posSibType2-13, 

posSibType2-14, 

posSibType2-15, 

posSibType2-16,

posSibType2-17, 

posSibType2-18, 

posSibType2-19,

posSibType3-1,  

posSibType3-2,

... )
	


-------------------------------------------------------------End of LPPa TP ------------------------------------------------------------
Proposal 2: 
Agree the above TP for the LPPa broadcast assistance data message content.
5. 
Summary

In this contribution we discussed the information which needs to be provided from the E-SMLC to the eNBs for broadcasting in system information messages. This leads to the following proposals:
Proposal 1: 
The  posSIB’s should be formatted, encoded and grouped into SI messages at the E-SMLC and provided transparently to eNBs in LPPa messages.
Proposal 2: 
Agree the provided TP for the LPPa broadcast assistance data message content.
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