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Introduction
In email discussion R2-2001241 ([108#88][NR/Rel-16]); there were 7 companies supporting the unicast tag and 9 were against. We agree with the concern raised that the specification impact will be large if UE is allowed to transmit to connected mode just for the purpose of obtaining AD, that is why now the change only reflects while UE is already in connected mode. Hence, the specification impact is bare minimum and allowing flexibility for NW to define SI with unicast scope and for the UE to have transparent design.
In [Post109bis-e][950][POS] Remaining issues on broadcast, we see that one of the companies who had opposed prior in 108#88 is supporting now in 109bis-e#950. Only one company has raised concern in the 109bis-e#950 which has also been addressed in the email discussion. One of the companies acknowledge that there is benefit but want to postpone to Rel-17 whereas one more company has not yet fully reviewed the issue and solution. Thus, our view is that this should be supported.
Further below we provide advantages of unicast tag.
· UE can save power by not having to monitor broadcast (as illustrated in the discussion section below)
· UE knows certain SI can’t be obtained using msg1 or msg3.
· Gives opportunity to UE to obtain/refresh the unicast posSIBs while in connected mode (example reference station, TRP co-ordinates, almanac, ephemeris; which are static or have long expiry duration)
· NW do not have to allocate any valid SI instance (SI Window, Periodicity). Allows gNB to deliver the AD which may otherwise have to be obtained by UE from LMF as gNB may have to reject the request from LMF for the AD which it can’t schedule via broadcast.
· Reduce LPP signalling load and latency and the dependency on MO-LR procedure.
RAN2 WG discussed broadcast assistance data for UE based positioning and reached one of the following agreements:
1. There is no requirement for a deployment to broadcast AD

In this contribution, we discuss the assistance data delivery and the need of unicast tag to comply with the above agreements and for the transparent design as discussed below.

[bookmark: _Ref178064866]Discussion
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]From UE perspective the unicast tag provides basically transparent design.
For on demand connected mode procedure; the default UE behavior when UE has requested this via on demand is to expect to receive via broadcast; from below.

else if the UE is in RRC_CONNECTED with an active BWP configured with common search space with the field searchSpaceOtherSystemInformation and the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1 or if requested  by upper layers:
2> for the SI message(s) that, according to the si-SchedulingInfo in the stored SIB1, contain at least one required SIB and for which si-BroadcastStatus is set to broadcasting:
3>  acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;
2> for the SI message(s) that, according to the si-SchedulingInfo in the stored SIB1, contain at least one required SIB and for which si-BroadcastStatus is set to notBroadcasting:
3>  initiate transmission of the DedicatedSIBRequest message in accordance with 5.2.2.3.6;
3>  acquire the requested SI message(s) corresponding to the requested SIB(s) as defined in sub-clause 5.2.2.3.2.
// so basically, after requesting to receive on demand dedicated delivery; UE’s default behavior would be to expect to receive via broadcast; and NW may decide either broadcast or dedicated delivery.
Thus, with unicast tag UE would know that it should not expect to receive via broadcast.
	posSI-BroadcastStatus
Indicates if the SI message is being broadcasted or not. An SI message marked with unicast can only be obtained by means of dedicated procedure by UEs already in Connected mode and does not have a valid SI window or periodicity. 



Also, the unicast tag provides clear indication that UE should not expect to obtain these SI’s via msg1 or msg3; while it gives opportunity to UE to obtain these posSIBs while it is in connected mode (example reference station, TRP co-ordinates, almanac, ephemeris which are static or have expiry duration and UE can refresh them while in connected mode). The UE may obtain this while in connected mode also for positioning purpose, thus reducing LPP load as the content anyway has to be transmitted on top of RRC via NAS signaling so why not just let RRC layer handle the fetching.
SI messages that are indicated as “unicast” are to be excluded from the SI-window calculations (in 38.331, 5.2.2.3.2).
From the SI scheduling, UE should thus be able to identify which posSIBs are supported and which can be obtained by dedicated delivery only.

Positioning is an important feature that 5G Networks can offer. With introduction of RTK and further enhanced PPP-RTK, it is possible to perform positioning with decimeter level of precision. This gives opportunity to UE based positioning methods which can rely on network assistance data to perform positioning on the device side. Example use cases are autonomous driving, driverless car, V2X positioning etc.
[bookmark: _Toc36979159][bookmark: _Toc36979181][bookmark: _Toc37271446][bookmark: _Toc37273088][bookmark: _Toc37273270][bookmark: _Toc37274400][bookmark: _Toc37274451][bookmark: _Toc37274476]RAN2 has agreed that on demand connected mode is supported for positioning which would allow UE in connected mode to obtain the posSIBs. Reducing latency is important aspect for positioning. For UE based positioning (assuming UE has LCS client), UE may always keep an updated posSIBs content by retrieving the needed posSIBs while it is in connected mode. This will speed up the procedure.  For both UE assisted and UE based mode, UE would know which posSIBs it can obtain via broadcast and which it should obtain by means of connected mode. UE may always keep an updated posSIBs content by retrieving the needed posSIBs while in connected mode using on demand connected mode procedure.
In order to allow that the UE then can keep the posSIB content up to date, also for AD which is not required to be broadcasted, there is a need to indicate that it is possible to obtain it through unicast delivery in connected mode. The current values for si-Broadcast (notBroadcasting, Broadcasting) cannot be used for system information that is provided only in connected mode. A separate si-Broadcast value would therefore be needed, apart from the existing notBroadcasting and Broadcasting. 
System Information messages, which are in the scope of broadcast, have a broadcast status {broadcasting, notBroadcasting} in the SI scheduling information in SIB1. Each System Information message is also configured with a valid SI scheduling instance (i.e. the SI-Windows) through the SI scheduling information in SIB1. This is valid both for System Information messages that have broadcast status broadcasting or notBroadcasting. A UE thus knows where to acquire a specific scheduled System Information message, independent if it is being broadcasted or if it is indicated as on-demand. When the current broadcast status is changed the NW can thus just toggle the setting between broadcast and notBroadcasting since the SI-scheduling instance (SI-Windows) are already known by the UE.
However, static data and slow varying data could be suitable for unicast. UE then has the possibility to obtain it by means of unicast and store it for future use. System information (SIBs) that are provided through unicast should not be scheduled with SI-scheduling instance (SI-Windows) since the UE cannot acquire it through broadcast. Thus, this system information should be indicated as being provided through unicast and thus not impact the scheduling of broadcast SI messages, i.e. not have any SI-Windows. SI messages that are indicated as “unicast” are to be excluded from the SI-window calculations (in 38.331, 5.2.2.3.2).
From the SI scheduling, UE should thus be able to identify which posSIBs are supported and which can be obtained by dedicated delivery only.

[bookmark: _Toc36979160][bookmark: _Toc36979182][bookmark: _Toc37271447][bookmark: _Toc37273089][bookmark: _Toc37273271][bookmark: _Toc37274401][bookmark: _Toc37274452][bookmark: _Toc37274477]The proposal “There is no requirement for a deployment to broadcast AD” cannot be fulfilled by means of current NR broadcast 	status “broadcasting, notBroadcasting”.
1. [bookmark: _Toc24041969][bookmark: _Toc36979163][bookmark: _Toc36979178][bookmark: _Toc37271450][bookmark: _Toc37274480]For posSIB delivery of positioning system information, introduce posSI-BroadcastStatus with enum {broadcasting, notBroadcasting, unicast}.
Another alternative to unicast tag is that the NW categorizes the posSIBs in either unicast, broadcast or unsupported group. Then UE will request the posSIBs categorized with unicast by means of on demand connected mode or MO-LR or SUPL. However, this would still require at least 48 bits in SIB1 for BIT STRING corresponding to number of posSIBs.

[bookmark: _Toc37271448][bookmark: _Toc37273090][bookmark: _Toc37273272][bookmark: _Toc37274402][bookmark: _Toc37274453][bookmark: _Toc37274478][bookmark: _Toc36979161][bookmark: _Toc36979183]The specification impact of having a unicast tag is very minimum as shown in the text proposal. The consequence of not having this 	would imply positioning method may take longer duration as UE would not know that there is such SI message that is available only 	via connected mode procedure.
[bookmark: _Toc37274403][bookmark: _Toc37274454][bookmark: _Toc37274479]UE would not even know that there is any such (connected mode) SI message available that it can request.
1. [bookmark: _Toc36979164][bookmark: _Toc36979179][bookmark: _Toc37271451][bookmark: _Toc37274481]RAN2 to agree on the below text proposal.

[bookmark: _Ref189046994]Text Proposal
PosSI-SchedulingInfoList
-- ASN1START
-- TAG-POSSI-SCHEDULINGINFOLIST-START


PosSI-SchedulingInfoList-r16 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF PosSI-SchedulingInfo-r16

PosSI-SchedulingInfo-r16 ::=	SEQUENCE {
	offsetToSI-Used-r16			ENUMERATED {true}		OPTIONAL,	-- Need R
	posSI-Periodicity-r16		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512}	OPTIONAL, 	--	 Need R
	posSIB-MappingInfo-r16		PosSIB-MappingInfo-r16,
	posSI-BroadcastStatus       ENUMERATED {broadcasting, notBroadcasting, unicast}
	...
}

PosSIB-MappingInfo-r16 ::= SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-r16

PosSIB-Type-r16 ::= SEQUENCE {
	encrypted-r16		ENUMERATED { true }				OPTIONAL,		-- Need R
	gnss-id-r16			GNSS-ID-r16						OPTIONAL,		-- Need R
	sbas-id-r16			SBAS-ID-r16						OPTIONAL,		-- Need R
    posSibType-r16		ENUMERATED { posSibType1-1, posSibType1-2, posSibType1-3, posSibType1-4, posSibType1-5, posSibType1-6, 
[bookmark: _Hlk27994063]									 posSibType1-7, posSibType1-8, 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, posSibType2-20, posSibType2-21, posSibType2-22, posSibType2-23, 
									 posSibType3-1, posSibType6-1, posSibType6-2, posSibType6-3,... },
	areaScope-r16      ENUMERATED {true}                                                OPTIONAL -- Need S
}


GNSS-ID-r16 ::= SEQUENCE {
	gnss-id-r16				ENUMERATED{gps, sbas, qzss, galileo, glonass, bds, ...},
	...
}

SBAS-ID-r16 ::= SEQUENCE {
	sbas-id-r16				ENUMERATED { waas, egnos, msas, gagan, ...},
	...
}


-- TAG-POSSI-SCHEDULINGINFOLIST-STOP
-- ASN1STOP

	PosSI-SchedulingInfoList field descriptions

	encrypted
The presence of this field indicates that the pos-sib-type is encrypted as specified in TS 37.355 [YY.

	gnss-id
The presence of this field indicates that the positioning SIB type is for a specific GNSS. Indicates a specific GNSS (see also TS 37.355 [YY])

	posSIB-sib-MappingInfo 
List of the posSIBs mapped to this SystemInformation message.

	posSibType
The positioning SIB type is defined in TS 37.355 [YY].

	posSI-BroadcastStatus
Indicates if the SI message is being broadcasted or not. An SI message marked with unicast can only be obtained by means of dedicated procedure and does not have a valid SI window or periodicity. 

	posSi-Periodicity
Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	posSI-RequestConfig
Configuration of Msg1 resources that the UE uses for requesting positioning SI-messages for which si-BroadcastStatus is set to notBroadcasting.

	offsetToSI-Used
This field, if present indicates that the SI messages in PosSI-SchedulingInfoList are scheduled with an offset of 8 radio frames compared to SI messages in SchedulingInfoList. offsetToSI-Used may be present only if the shortest configured SI message periodicity for SI messages in SchedulingInfoList is 80ms.

	sbas-ID
The presence of this field indicates that the positioning SIB type is for a specific SBAS. Indicates a specific SBAS (see also TS 37.355 [YY]).



Conclusion
In section 2 we made the following observations:
Observation 1	UE may always keep an updated posSIBs content by retrieving the needed posSIBs while in connected mode using on demand connected mode procedure.
Observation 2	The proposal “There is no requirement for a deployment to broadcast AD” cannot be fulfilled by means of current NR broadcast status “broadcasting, notBroadcasting”.
Observation 3	The specification impact of having a unicast tag is very minimum as shown in the text proposal. The consequence of not having this would  imply positioning method may take longer duration as UE would not know that there is such SI message that is available only via  connected mode procedure.
Observation 4	UE would not even know that there is any such (connected mode) SI message available that it can request.

Based on the discussion in section 2 we propose the following:
Proposal 1	For posSIB delivery of positioning system information, introduce posSI-Delivery status with enum {broadcasting, notBroadcasting, unicast}.
Proposal 2	RAN2 to agree on the below text proposal.





[bookmark: _In-sequence_SDU_delivery]References
1. [bookmark: _Ref174151459][bookmark: _Ref189809556]RP-190752 WID: NR Positioning Support, Intel, Ericsson
TS 38.331

	1/2	
