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1	Introduction
In RAN2-113bise RAN2 made the below agreements
Agreements:
WA: Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.  I.e. RAN2 do not specify a restriction on message type.
FFS if LPP needs to select transport, i.e. if the message is just submitted to lower layers which decide how to deliver it (SDT, change state, etc.).
FFS if RRC state is exposed to LPP.

Small data transmission can benefit in deferred periodic positioning procedure in some cases. In order to ensure that small data transmission has relevance for carrying positioning PDUs, some discussion is needed.
In this paper, we discuss how SDT can be used. 
[bookmark: _Ref178064866]2	Discussion
2.1	SDT for Deferred Positioning Procedure
In IIOT scenario, a device may roam around factory premises and may need to be positioned at several instances/intervals or based upon some events. In some cases, UE wanted position Time “T” may already be known. 
Depending upon how big the factory is or if factory is partitioned in different zones or cluster or floors; it may be wise to provide a complete assistance data for a region (either full factory if small or of a zone/cluster/floor if large). The AD would typically be the DL-PRS configurations from different TRPs.
When the device from idle mode transits to connected mode, the AMF may authenticate the device and would find suitable LMF for this device. The LMF may as part of LCS Periodic-Triggered invoke Request would embed LPP AD with large proportion/information of positioning AD and the desired periodicity of measurement reporting (TS 23.272 step 16 Fig 6.3.1-1). The device would then transit to Inactive mode and perform measurements and provide the result at a pre-defined scheduled/periodic time. The LMF would obtain the measurement results, compute the position and provide it to the LCS client. This procedure of UE obtaining large proportion of AD in connected mode and then performing the measurements in inactive mode and reporting using EDT framework would be similar also for SDT. EDT was defined for LTE as shown in Annex for reference.
In order to ensure, the SDT framework can be used (small data reporting); it is essential that LMF identifies and inform to the UE what sort of reporting is required in next interval as part of deferred positioning procedure. In factory environment, it can be that the next interval is merely Tracking the device rather than performing the Positioning. Tracking is to identify relative position or get device trajectory. This can be achieved by displacement reporting (motion-sensor standardized in Release 15).

[bookmark: _Toc71576471]In Factory/IIOT scenario, rather than positioning; tracking could be used. This would imply small displacement-based measurement report at short intervals. This needs to be relayed by the LMF to the UE.

For high accuracy, rich reporting is needed from UE. This would imply larger positioning report. However, in some cases the QoS requirement may not be critical; even a small measurement report could be sufficing. For example, if it was just to track if the object has moved from its location or still there.
The LPP layer in LMF may specify what sort of measurement is needed in next report such as (small (only for tracking), or large if QoS is stringent in terms of accuracy). This could then guide the device as what sort of RRC transmission mode can be used (inactive or connected). The LPP procedure is primarily a RAN procedure and hence such notification/guidance would optimize the radio resource efficiently.


SDT framework is for providing data which is meant to be small. Positioning measurements results would not be categorized as small data; hence to leverage SDT capability LMF should be aware of what is the mazimum data size that the UE can transfer at one go in Inactive mode.
Currently for NB-IoT; the device informs to the NW the maximum report size that it can report; messageSizeLimitNB
This field provides an octet limit on the amount of location information a target device can return.
UE supporting SDT can also provide similar information to LMF on what is the maximum reporting size that can be provided in one attempt to LMF (buffer threshold). 

[bookmark: _Toc71576542]LPP Layer in LMF depending upon the QoS need of next periodical measurement report and whether positioning or tracking is needed; provides guidance to device on whether small or large measurement report is required.
The large message requirement can be identified based upon LMF request of additional path information and what has been configured in the AD; how many TRPs the UE should perform measurements for next occasion etc. In factory environment, there can be several zones where in some zone because of clutters there may be several NLOS. In order to have high accuracy, the measurement needs to be large. Connected mode transmission is more efficient to convey large data than SDT. In connected mode, gNB knows where UE is and can apply link adaptation more efficiently. The UE should evaluate the buffer threshold for SDT along with LMF guidance on QoS requirements and decide the RRC mode for transmission. Further, the UE LPP layer knows the response time by which certain report needs to be delivered. Hence, it can instruct the lower layer which mode can be used. If CG-SDT has long periodicity, connected mode transmission is more suitable. 

[bookmark: _Toc71576543]UE LPP layer can instruct the lower layer which RRC mode can be used for transmission depending upon the LMF guidance and configured responseTime.

Further, the current WA: Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.  I.e. RAN2 do not specify a restriction on message type.
From RAN2 perspective should be feasible also for DL perspective; i.e there should not be any issues foreseen from DL perspective. The WA should not be limited to only UL.
 
[bookmark: _Toc71576544]“Any UL LCS or LPP” message is changed to” Any LCS or LPP message”.
This is primarily to give the impression that DL is not excluded and is already supported
2.2	Any LCS Message for 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 
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]Send a LS to SA2 to allow repetition of LCS Periodic Trigger as specified in R2-2105973.

2.3	SDT for posSIB retrieval
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.
[bookmark: _Toc71576546]Support of posSIB retrieval using SDT in Inactive mode is supported along with unicast tag.




Conclusion
In the previous sections we made the following observations: 
Observation 1	In Factory/IIOT scenario, rather than positioning; tracking could be used. This would imply small displacement-based measurement report at short intervals. This needs to be relayed by the LMF to the UE.


Based on the discussion in the previous sections we propose the following:
Proposal 1	LPP Layer in LMF depending upon the QoS need of next periodical measurement report and whether positioning or tracking is needed; provides guidance to device on whether small or large measurement report is required.
Proposal 2	UE LPP layer can instruct the lower layer which RRC mode can be used for transmission depending upon the LMF guidance and configured responseTime.
Proposal 3	“Any UL LCS or LPP” message is changed to” Any LCS or LPP message”.
Proposal 4	Send a LS to SA2 to allow repetition of LCS Periodic Trigger as specified in R2-2105973.
Proposal 5	Support of posSIB retrieval using SDT in Inactive mode is supported along with unicast tag.
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Annex




Figure 6.3.1-1: Deferred 5GC-MT-LR for periodic, triggered and UE available location events




Figure 6.7.1-1: Low Power Periodic and Triggered 5GC-MT-LR Procedure with no change of LMF
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