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[bookmark: _Ref349588338]1. 	Introduction
The agreements so far on broadcast of assistance data can be summarized as follows:
From RAN2#105bis:
(1)		"Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information".
From RAN2#106:
(2)	"From positioning perspective, on-demand SI for positioning SIBs is desirable and this implies supporting on-demand SI for RRC_CONNECTED UEs.  This needs to be discussed in the main session."
(3)		"We do not take any measures to make on-demand posSIB requests impossible for idle/inactive UEs."
From RAN2#107::
(4)		"The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS, RTK, and LTE OTDOA".
(5)		"Introduce new posSibType(s) for PPP-RTK".
(6)		"Introduce new posSibType(s) for NR DL TDOA".
(7)		"Separate scheduling information for positioning SIBs and normal SIBs".
(8)		"Assistance data is OCTET STRING and refer to TS36.355".
(9)		"RAN2 understand that LMF provides assistance data without the request from the RAN". 
(10)	"The 80ms offset for posSI scheduling in LTE is reused in NR".
(11)	"Broadcast of AD for UE-based DL positioning is supported in the specification but not mandated for any particular deployment".
(12)	"There is no requirement for a deployment to broadcast AD".
(13)	"UE-based and UE-assisted DL positioning AD go in separate posSIBs".

After RAN2#107bis, a baseline CR was created, which is essentially analogous to the LTE posSI support [1]. 
In this contribution we discuss the remaining details on the broadcast assistance data delivery.

2. 	System Information Area
System Information Areas are supported in NR Rel-15. TS 38.331 [2] states:
[bookmark: _Hlk20471289]Any SIB except SIB1 can be configured to be cell specific or area specific, using an indication in SIB1. The cell specific SIB is applicable only within a cell that provides the SIB while the area specific SIB is applicable within an area referred to as SI area, which consists of one or several cells and is identified by systemInformationAreaID;
This mechanism is then implemented by assigning the systemInformationAreaID in the scheduling information, and subsequently including (or not) the IE areaScope within a given SIB.
The same concept could be applied for posSIBs in general. Many posSIBs are applicable over a large area, for example GNSS-IonosphericModel (posSibType1-3), or GNSS-NavigationModel (posSibType2-3), but also some RTK and SSR assistance data are not cell specific. If the UE verifies the posSIB provided on a new cell is within the same System Information Area, the UE would consider that the stored posSIB is valid and may use the stored posSIB without reading the posSI again. In this way the UE can reduce the unneceesary reading of the posSI which is helpful to reduce UE power consumption, but can also reduce broadcast overhead in case of on-demand posSI is supported (see section 3 below). I.e., the network may need to provide the on-demand posSI less frequently if the UE can utilize posSI provided on one cell in multiple cells.
Proposal 1:	The NR System Information Area concept is supported also for posSI.

Another consideration is whether the same systemInformationAreaID should be used for posSIBs as for normal SIBs. In the case of posSIBs, the most likely use of a systemInformationAreaID would be for RAT-independent position methods like A-GNSS, RTK or maybe Sensor based positioning (e.g. barometric reference pressure). It does not seem likely that an area suitable for RAT independent positioning would coincide (exactly) with an area suitable for NR specific (normal) SIBs. Therefore, a separate posSystemInformationAreaID could be better which can be indicated in scheduling information for posSIBs,
Proposal 2:	A separate posSystemInformationAreaID is introduced for posSIBs which can be indicated in scheduling information for posSIBs. 


3. 	On-demand posSI
Periodic broadcast of system information (SI) in each cell as in case of LTE can be detrimental to energy efficiency of both network and UE. Broadcasting of SI periodically can also lead to excessive signaling overhead and scheduling in particular in FR2 where SI needs to be transmitted using several beams to reach the coverage area of the cell. Therefore, on-demand delivery of System Information is supported in NR Rel-15. 
In NR Rel-15, on-demand SI is supported for idle mode only, and two approaches are defined for on demand SI: (a) "Msg-1 based", and (b) "Msg-3 based" on-demand SI. At RAN2#107bis, concerns were raised whether "idle mode positioning" is in scope of the WI or not [3]. In the work item description, neither idle mode nor connected mode is mentioned at all [4]. In our understanding, RAN1 made the RAN1-internal decision at some point that "idle mode positioning" is not supported. The definition of "idle mode positioning" is also rather unclear, but in our understanding it is related to performing and reporting positioning measurements in idle mode. 
Broadcast of assistance data per-se is an idle mode feature. I.e., a UE may keep stored assistance data up-to-date to speed up positioning when requested. Also, if the LCS client resides in the UE, there should be no need for a UE to stay in connected mode for receiving the broadcast. Hence, the objective of the WI [4]:
· Define signaling for broadcast assistance data delivery [RAN2/RAN3/SA2/SA3]
One may argue that the scope of the WI is the delivery via broadcast only. However, this would imply that broadcast for positioning is "always-on". This seems contradictory to the NR design for broadcast of SI in general. 
Also, as summarized in section 1 above, RAN2 made already the agreement that
"We do not take any measures to make on-demand posSIB requests impossible for idle/inactive UEs."

Proposal 3:	The Rel-15 on-demand SI mechanism is also supported for posSI.

The impact of Proposal 3 is rather limited. The Pos-SI-SchedulingInfo need to be extended to allow for an indication of whether a positioning SI message is being broadcast or needs to be requested by a UE, and the addition of the of Msg1 resources that the UE uses for requesting posSI-messages for which the broadcast status is set to "not broadcasting". 

Proposal 4:	Support configuration of Msg-1 resources that the UE can use for requesting positioning SI messages different from Msg-1 resources for requesting normal SI messages.

The "Msg-3 based" on demand scheduling for positioning SI messages can be supported via a critical extension of the RRCSystemInfoRequest. This would keep the posSI request separate from a normal SI request, similar to the System Information delivery and has very limited impact overall. 

Proposal 5:	Support Msg3 based on demand positioning SI request separate from normal SI request via critical extension of the RRCSystemInfoRequest message.  


4. 	Summary
In this contribution we discussed the remaining details on the broadcast assistance data delivery. The following proposals are made:
Proposal 1:	The NR System Information Area concept is supported also for posSI.
Proposal 2:	A separate posSystemInformationAreaID is introduced for posSIBs which can be indicated in scheduling information for posSIBs. 
Proposal 3:	The Rel-15 on-demand SI mechanism is also supported for posSI.
Proposal 4:	Support configuration of Msg-1 resources that the UE can use for requesting positioning SI messages different from Msg-1 resources for requesting normal SI messages.
Proposal 5:	Support Msg3 based on demand positioning SI request separate from normal SI request via critical extension of the RRCSystemInfoRequest message.  

The proposals could be implemented as shown below:






-- ASN1START

Pos-SI-SchedulingInfo-r16 ::= SEQUENCE {
    pos-schedulingInfoList-r16          SEQUENCE (SIZE (1..maxSI-Message)) OF 
																			Pos-SchedulingInfo-r16,
    pos-si-RequestConfig-r16            SI-RequestConfig				OPTIONAL,                                                       
    pos-si-RequestConfigSUL-r16         SI-RequestConfig				OPTIONAL,                                                            
    pos-systemInformationAreaID-r16     BIT STRING (SIZE (24))		OPTIONAL,                                                      
    ...
}

Pos-SchedulingInfo-r16 ::= SEQUENCE {
    pos-si-BroadcastStatus-r16          ENUMERATED {broadcasting, notBroadcasting},
    pos-si-Periodicity-r16              ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    pos-sib-MappingInfo-r16             Pos-SIB-Mapping-r16
}

Pos-SIB-Mapping-r16 ::= SEQUENCE (SIZE (1..maxSIB)) OF Pos-SIB-TypeInfo-r16

Pos-SIB-TypeInfo-r16 ::= SEQUENCE {
	encrypted-r16		ENUMERATED { true }				OPTIONAL,
	gnss-id-r16			GNSS-ID-r16						OPTIONAL,
	sbas-id-r16			SBAS-ID-r16						OPTIONAL,
    pos-sib-type-r16	ENUMERATED { 	posSibType1-1, 
										posSibType1-2, 
										posSibType1-3, 
										posSibType1-4, 
										posSibType1-5,
										posSibType1-6, 
										posSibType1-7,
										posSibType1-8,  
											[...] 
										... },
    areaScope-r16     	ENUMERATED {true}				OPTIONAL                                                          
}

-- ASN1STOP

-- ASN1START

RRCSystemInfoRequest ::=            SEQUENCE {
    criticalExtensions                  CHOICE {
        rrcSystemInfoRequest-r15            RRCSystemInfoRequest-r15-IEs,
        criticalExtensionsFuture            CHOICE {
			rrcPosSystemInfoRequest-r16			RRC-PosSystemInfoRequest-r16-IEs,
			criticalExtensionsFuture 			SEQUENCE {}
		}
    }
}

RRCSystemInfoRequest-r15-IEs ::=    SEQUENCE {
    requested-SI-List                   BIT STRING (SIZE (maxSI-Message)),  --32bits
    spare                               BIT STRING (SIZE (12))
}

RRC-PosSystemInfoRequest-r16-IEs ::= SEQUENCE {
    requested-posSI-List                BIT STRING (SIZE (maxSI-Message)),  --32bits
    spare                               BIT STRING (SIZE (FFS))
}

-- ASN1STOP
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