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1	Introduction
In this paper, we discuss the inactive mode positioning and in particular the inactive mode Tx using small data transmission scheme.
Below are some of the agreements from SDT session.

	1.   CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message 
2.  CG-PUSCH resources can be separately configured for NUL and SUL.  FFS if we allow them at the same time.  This depends on the alignments CRs for Rel-16. 
3.  RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVE
4.   For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI or may be configured explicitly by the network can be discussed in stage 3




Below is some relevant agreement from Positioning session.

Agreements:
Exposure of the RRC state of the UE to the LPP layer of the UE for RRC_INACTIVE UL and DL positioning will not be specified.  This does not exclude cross-layer behaviour in implementations.
The RRC state of the UE is not exposed to the LMF for INACTIVE UL and DL positioning.

[bookmark: _Ref178064866]2	Discussion
The cellular system is designed in a modular way such that each layer has a specific task to perform. Interaction between layers are defined to simplify the task of a layer and to provide necessary information needed for that layer to execute the task. Currently for positioning, there is a discussion as what sort of role the upper layers such as LPP would play when the lower layer has a task to choose the RRC state for transmitting the positioning content. A simplified overview of different layers is provided below.




Further, a sequence diagram is provided as below which shows that 
· the LMF configures the necessary positioning measurement and sets a response time by which the UE is required to provide the measurement response to the network.
· gNB configures the CG-SDT. 
· UE in inactive mode performs the positioning measurement and decides in which RRC mode the UE should reply. 
· The performed measurement is then provided to the LMF within the set response time.





However, as per above, gNB is blind: in the sense it does not know what sort of configured grant should be applicable to the UE. 
[bookmark: _Toc79080302]The CG-SDT mechanism may be inefficient as RAN node is unaware of the positioning reporting requirements; i.e the needed positioning requirements in terms of latency (priority) and accuracy (expected UL measurement report TBS based upon accuracy) which has to be fulfilled.
One way to enhance the CG-SDT would be that LMF informs the needed positioning QoS in terms of latency and accuracy. The SA2 specification broadly categorizes the latency requirements in three categories: no delay, low delay and delay tolerant [TS 23.273].
A broad level accuracy categorization can be provided by LMF in terms of positioning accuracy. If the requirement in terms of accuracy is high, it is expected that the UE has to provide large data, similarly if the accuracy requirement is low, the resulting measurement report from UE does not need to be large.
The positioning QoS information from LMF to gNB can help gNB to decide what sort of UL grant be required by the UE; whether a large UL grant with small periodicity or small UL grant with large periodicity is enough.



Fig 2:	gNB Allocates UL grant periodicity dependent upon the QoS latency (short or large periodicity)


[bookmark: _Toc79080303]If gNB is aware of positioning requirements, it can allocate the resources efficiently. 




[bookmark: _Toc79080297]LMF provides the configured measurement periodicity and positioning requirements to gNB. 
[bookmark: _Toc79080298]RAN2 to send an LS to RAN3 to include additional information of positioning requirements in NRPPa

Another aspect which requires consideration is the interaction between upper layers and lower layer. Based upon current SDT discussion, it should be MAC layer which should decide based upon buffer threshold whether SDT is allowed or not. Further, what additional information is needed by MAC layer from other layers would be modelled by SDT WI. However, the positioning needs/requirements should be discussed in positioning session. One aspect that can be considered beneficial is that LPP layer which has knowledge about positioning QoS (latency and accuracy requirements) may provide a simplified information to MAC layer on the nature of content. Such as flag containing high accuracy or value of configured response time by which the message shall be delivered or measurement periodicity. RRC layer which has the information about CG-SDT based upon the agreement below may pass the information to lower layer:
· CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message

The resource configuration may include the periodicity and UL grant size; in such case; based upon input provided by upper layers, MAC layer can collectively decide whether QoS can be met if SDT would be used.




[bookmark: _Toc71576543][bookmark: _Toc79080299]Upper layers can provide information to the lower layer to decide the RRC mode of transmission for delivering positioning data.

2.1	Provisioning of all AD in Connected mode and delta AD in Inactive mode transmission
In order to realize that any LCS message is transmitted in Inactive state; it is essential that when device transits to connected mode for 1st time in the factory environment; then after authentication LMF provides all the needed AD. And then later there should be provision to only specify any delta signalling (small AD to allow SDT use). 
The delta signalling would then contain cell list or TRP list that the device can prioritize or exclude. For example; in certain section of factory there may challenges to determine the z-component; and hence in delta signalling the LMF may specify TRPs that are projecting beams in vertical direction in this area. The LMF would then minimize the need of AD sending on next periodic event by means of delta signalling 
[bookmark: _GoBack]For this to happen the steps in 16 and 17 in SA2 needs to be repeated. Currently this is one-time cost. Hence, RAN2 need to send a LS to SA2 suggesting that repetition of step 16 and 17 would be needed to allow usage of SDT more appropriately.


[bookmark: _Toc71576545][bookmark: _Toc79080300]Send a LS to SA2 to allow repetition of LCS Periodic Trigger.
2.3	SDT for posSIB retrieval And dedicated Delivery
Another use case that SDT should be analysed is obtaining posSIBs in Inactive mode using SDT framework. As discussed in Rel-16, there are several posSIBs with varying nature; where some are static and large. Broadcasting these would consume lot of radio resource and power and the use of broadcast for these sorts of posSIBs when there are few users is meaningless. Also, as discussed during Rel-16, in order to avoid resource allocation of any SI Window for posSIBs which would be provided via unicast, a unicast tag should be provided. This will also allow UE to save power by not having to monitor to broadcast as NW will anyway provide by means of unicast.
UE
NW
RA msg1
RRCresumeReq + Data + SIB Req.
RA response msg2
RRC Release + DL Assignment
RRC SIB 
RRC INACTIVE
RRC INACTIVE
UE
NW
MSGA (RA + RRCresumeReq + Data + SIB Req)
RRC SIB 
RRC INACTIVE
RRC INACTIVE
MSGB (RRCrelease + DL Assignment)


The changes needed to support this is minor. UE just needs to insert the SIB request as part of RRC Resume Request message for example for the msg3 case.
[bookmark: _Toc71576546][bookmark: _Toc79080301]Support of posSIB retrieval using SDT in Inactive mode is supported along with unicast tag.

The impacts of introducing a dedicated delivery tag is small whereas the benefits are large. 
· NW does not need to reserve the SI resource which are to be sent via dedicated signaling. This allows more resources for SI that needs to be scheduled
· UE can save power by not having to listen to broadcast as it knows NW will send only via dedicated signaling such as DL SDT or RRCReconfiguration message.


PosSchedulingInfo-r16 ::= SEQUENCE {
    offsetToSI-Used-r16          ENUMERATED {true}                                              OPTIONAL,  -- Need R
    posSI-Periodicity-r16        ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    posSI-BroadcastStatus-r16    ENUMERATED {broadcasting, notBroadcasting},
    posSIB-MappingInfo-r16       PosSIB-MappingInfo-r16,
    ...,
	[[
	posSI-DedicatedDelivery-r17    	ENUMERATED {true}						OPTIONAL –Need R,
	]]
}

posSI-DedicatedDelivery
Indicates if the SI message is provided by means of only dedicated delivery. The field posSI-BroadcastStatus is ignored when posSI-DedicatedDelivery is set to true.
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	4/4	
Conclusion
In the previous sections we made the following observations: 
Observation 1	The CG-SDT mechanism may be inefficient as RAN node is unaware of the positioning reporting requirements; i.e the needed positioning requirements in terms of latency (priority) and accuracy (expected UL measurement report TBS based upon accuracy) which has to be fulfilled.
Observation 2	If gNB is aware of positioning requirements, it can allocate the resources efficiently.


Based on the discussion in the previous sections we propose the following:
Proposal 1	LMF provides the configured measurement periodicity and positioning requirements to gNB.
Proposal 2	RAN2 to send an LS to RAN3 to include additional information of positioning requirements in NRPPa
Proposal 3	Upper layers can provide information to the lower layer to decide the RRC mode of transmission for delivering positioning data.
Proposal 4	Send a LS to SA2 to allow repetition of LCS Periodic Trigger.
Proposal 5	Support of posSIB retrieval using SDT in Inactive mode is supported along with unicast tag.
 





[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]TS 38.331
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