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1. Introduction
In RAN2#113bis_e [1], companies have made such agreements(working assumptions).
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.
The intention of this contribution is to share some views on the discussion process of the SDT based INACTIVE positioning and our understanding of the INACTIVE positioning.
2. Lower layers handle the INACTIVE data transmission
During the previous online discussion, companies spend some time on discussing what kinds of positioning message should be supported by INACTIVE positioning. And at the end of meeting, 1 WA and 2 FFS have been finally agreed by RAN2. From our point of view, companies should prioritize discussing whether LPP needs to select transport in this meeting. After that, the other INACTIVE positioning aspects like what message should be supported by INACTIVE positioning may not need to be discussed any more.
The following content about LPP message transmission can be found in TS38.305 [2]:
------content in TS 38.305------
LPP messages are carried as transparent PDUs across intermediate network interfaces using the appropriate protocols (e.g., NGAP over the NG-C interface, NAS/RRC over the LTE-Uu and NR-Uu interfaces).
------content in TS 38.305------
It is clear that LPP messages are carried as transparent PDUs across the intermediate network between UE and LMF. Specifically, NAS will be used for LPP message transporting between UE and gNB. Similarly, LCS message will also be transported by NAS between UE and gNB. Hence, during the whole positioning related data transmission procedure, gNB does not know what kinds of data is transported in the NAS messages. From LPP perspective, it just submits the data to lower layers(e.g. NAS) in Rel-16. In addition, based on the definition of SDT, the SDT is introduced as a transport mechanism for any service between UE and gNB when UE keeps in RRC_INACTIVE in Rel-17. It supports transmit both UL NAS message and DL NAS message after UE triggers SDT procedure. Considering both LCS message and LPP message will be transported as NAS message, from SDT point of view, there is no difference between LCS data transmission and LPP data transmission. Hence, It is proposed that both LCS message and LPP message can be transported in RRC_INACTIVE status from RAN2 perspective.
Observation 1: Both LCS message and LPP message are carried as NAS message between UE and gNB.The LCS or LPP content in the NAS message will not impact the data transmission.
Proposal 1: Both LCS message and LPP message can be transported in RRC_INACTIVE status via SDT.
3. RRC state is not exposed to LPP/LMF
As we explained above, SDT is responsible for the data transmission between UE and gNB when UE keeps in RRC_INACTIVE. Some companies also show their concern about the data volume limitation of the SDT during previous meeting, and wonder whether SDT can transport large size positioning message(e.g. LPP provide location information). It is clear that SDT does not have as much resource as the CONNECTED mode data transportation. Based on the SDT discussion situation, a buffer with a upper bound (e.g. upper threshold) will be introduced in SDT. Detail parameters of the buffer and the threshold are FFS. The aim of this mechanism is to temporarily keep the incoming data which SDT function can not transport immediately. Whenever the stored data size is larger than the buffer, UE has to send RRCResume message and switch to RRC_CONNECTED. The remaining data will be transmitted to NW when UE is in CONNECTED state. 
Observation 2: SDT has its own mechanism to handle the large-size-data transmission.
Based on our understanding, if UE’s RRC state is exposed to LPP or LMF, both UE and LMF can re-check the size of the transportation data and make the volume of the message fulfill the SDT requirement(e.g. smaller than the threshold). In other words, the FFS is going to discuss whether the system can enforce UE to keep in RRC_INACTIVE during the whole INACTIVE positioning in Rel-17. 
From our point of view, though it is possible to implement this function by introduce new mechanisms and new parameters in Rel-17, we think the RRC state switching can be decided by SDT in this scenario. The reasons are shown below:
1. SDT has already had the similar function to handle the large-size-data transportation.
As we explained before, SDT is going to use the buffer threshold to handle the large-size-data transportation. Detail parameters of this buffer and the threshold are FFS. By defining an appropriate buffer threshold, the UE can keep RRC_INACTIVE and complete the positioning service in most conditions. Moreover, if UE sends a LPP ProvideLocationInformation with detailed measurement reports and UE is enforced to keep transporting data via SDT in RRC_INACTIVE, the measurement reports may not be valid after LMF finally receives the whole message due to the low speed data transmission.
In addition, the ASN.1 of the CommonIEsProvideLocationInformation  and NR-DL-TDOA-ProvideLocationInformation are shown below:
ASN.1 structure of the CommonIEsProvideLocationInformation
[image: ]
ASN.1 structure of the NR-DL-TDOA-ProvideLocationInformation
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Above are two examples of the ASN.1 structure of the estimate location and measurement report of a positioning service. It is clear that most of IEs in the estimate location and measurement report are optional. These IEs may not always be contained by the LPP ProvideLocationInformation message. Hence, the size of this LPP message is not always larger than the SDT buffer threshold.
In short, even LPP does not handle the UE’s RRC state, there is high possibility that the whole positioning service can be completed in the SDT activation period by setting appropriate buffer threshold. 
2. Time budget limitation in NR positioning.
If RAN2 finally agree to expose the RRC state to LPP/LMF, new procedures and IEs should be defined in NR positioning part. When UE switches its RRC state, a message has to be sent to LMF for this state changing. The NW efficiency will be much lower than lower layers handle the INACTIVE positioning data transmission. Besides, we do not think RAN2 still have enough time budget to complete the discussion on such aspects. Thus, the most easier and straight forward way to solve this issue is that RAN2 can leave the INACTIVE positioning data transmission to lower layers(SDT) implementation, and that either LPP or LMF does not need to know the UE RRC state.
Proposal 2: RRC state is not exposed to LPP.
4. Positioning services in INACTIVE positioning
Based on the above observations and proposals, what kinds of positioning services can be supported in SDT does not need to be further discussed by RAN2. Considering SDT can only be triggered by UE side till now, the Rel-16 defined positioning services can be split into two parts:
1. Positioning service which can initiate SDT at UE side(e.g. MO-LR, event reporting in deferred MT-LR).
2. Positioning service which can be initiated during the SDT activation period(e.g. MT-LR, deferred MT-LR configuring).
Proposal 3: It is proposed that RAN2 will not discuss what kinds of positioning services should be supported by INACTIVE positioning.
Based on the above proposals, it is clear that existed LPP or LCS message can be submitted by lower layer without any consideration on INACTIVE positioning. In other words, all defined LPP messages and positioning related LCS messages can be used directly without any further modification for the INACTIVE positioning. We think RAN2 may not need to introduce more methods for DL INACTIVE positioning related configuration(e.g. RRC message may be used for INACTIVE positioning measurement configuration).
Proposal 4: It is proposed that RAN2 will re-use the Rel-16 mechanism for positioning configuration in DL INACTIVE positioning. No new mechanism or IE for DL INACTIVE positioning configuration will be introduced in Rel-17(e.g. RRC message for DL INACTIVE positioning measurement configuration).
5. Conclusion and proposals
Based on the discussions above, we have the following observations and proposals.
Observation 1: Both LCS message and LPP message are carried as NAS message between UE and gNB.The LCS or LPP content in the NAS message will not impact the data transmission.
Observation 2: SDT has its own mechanism to handle the large-size-data transmission.
Proposal 1: Both LCS message and LPP message can be transported in RRC_INACTIVE status via SDT.
Proposal 2: RRC state is not exposed to LPP.
Proposal 3: It is proposed that RAN2 will not discuss what kinds of positioning services should be supported by INACTIVE positioning.
Proposal 4: It is proposed that RAN2 will re-use the Rel-16 mechanism for positioning configuration in DL INACTIVE positioning. No new mechanism or IE for DL INACTIVE positioning configuration will be introduced in Rel-17(e.g. RRC message for DL INACTIVE positioning measurement configuration).
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