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1.
Introduction

This document summarizes the following email discussion:

· [Post114-e][602][POS] Stage 2 procedure for deferred MT-LR in RRC_INACTIVE (Qualcomm)


Scope: Develop stage 2 level descriptions of the positioning procedures in RRC_INACTIVE, using the deferred MT-LR procedure as a framework for parts where some LCS procedural context is necessary.  (This does not imply that only deferred MT-LR would be supported.)  The scope can include the possibility of no stage 2 impact.


Intended outcome: Report to next meeting


Deadline:  Long

At RAN2#114-e the following agreements were made on positioning in RRC_INACTIVE state [1]:

Agreements:

Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective. 

Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:

-
If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS (TBD on what message is used), if UL positioning supported) to the UE. 

-
Otherwise, if UE did not initiate UL SDT, rely on legacy operation, i.e. the network shall transition the UE to RRC_CONNECTED, e.g. based on RAN paging. 

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.

The above agreements were a result of the discussion of Proposals suggested in the summary document for the agenda item on positioning in RRC_INACTIVE state in [2] from RAN2#114-e. The summary document in [2] also included the following proposals which have not been discussed in RAN2 yet but are considered in this email discussion:

Summary Proposal: Develop a baseline Stage 2 description for positioning of UEs in RRC_INACTIVE state first, including support for DL-, UL-, UL+DL, and RAT-independent methods based on the stage2 text proposal in [6083, QC]

Summary Proposal: Send an LS to SA2 for the agreements in RAN2 for INACTIVE positioning and any questions that RAN2 agree to send. 

In addition, the following agreement has been made at RAN2#114-e [1] which may also be relevant to this email discussion

Agreements:

Support pre-configuration of assistance data to the UE at least in an LPP session.  Details of how to enable this are FFS (e.g. what additional functionality beyond deferred location procedure might be needed).

The LPP Request Location Information message can serve as an indication to the UE to utilize the pre-configured AD.  FFS additional conditions/validity criteria for using the pre-configured AD.

This email discussion is structured as follows:

-
Section 2: Discussion of LPP PDU and LCS Message Transport in RRC_INACTIVE state.

-
Section 3: Discussion of Positioning of UEs in RRC_INACTIVE state, considering DL-only and RAT-independent methods, UL-only methods, and UL+DL methods.

-
Section 4: Collection of company input for any additional Stage 2 issues and/or other comments.

Companies are asked to provide their views on the stated topics and questions. Companies are also encouraged to provide input to other companies comments, suggestions or modifications (if any). I.e., multiple rounds of individual company input are encouraged.   

If the discussion/comment Tables are not sufficient for providing comments, please add an Appendix to this document with your input.

Contact Points

Respondents to the email discussion are kindly asked to fill in the following table.

	Company
	Name
	Email Address

	Qualcomm (moderator)
	Sven Fischer
	sfischer@qti.qualcomm.com

	Huawei, HiSilicon
	Yinghao Guo
	yinghaoguo@huawei.com

	Apple
	Sasha Sirotkin
	ssirotkin@apple.com

	CATT
	Jianxiang Li
	lijianxiang@datangmobile.cn

	ZTE
	Yu Pan
	pan.yu24@zte.com.cn

	Ericsson
	Ritesh Shreevastav
	Ritesh.shreevastav@ericsson.com

	Fraunhofer
	Birendra Ghimire
	Birendra.ghimire@iis.fraunhofer.de

	Xiaomi
	Xiaolong Li
	lixiaolong1@xiaomi.com

	Intel
	Yi Guo
	Yi.guo@intel.com

	OPPO
	Xin You
	youxin@oppo.com

	vivo
	Xiang Pan
	panxiang@vivo.com

	Samsung 
	June Hwang
	June77.hwang@samsung.com

	InterDigital
	Jaya Rao, Fumihiro Hasegawa
	jaya.rao@interdigital.com, fumihiro.hasegawa@interdigital.com

	Lenovo, Motorola Mobility
	Robin Thomas
	rthomas7@lenovo.com

	Convida Wireless
	Jerome Vogedes
	Vogedes.jerome@convidawireless.com

	Nokia
	Mani Thyagarajan
	mani.thyagarajan@nokia.com


2.
LPP PDU and LCS message transport using SDT

2.1
LPP PDU Transfer

The transport of LPP PDUs between LMF and UE for network- and UE-triggered cases is generally described in clause 6.4.2 of TS 38.305 [4] which is repeated below.

-------------------------------------------------------------- Begin TS 38.305 ------------------------------------------------------------

6.4.2
LPP PDU Transfer

Figure 6.4.2-1 shows the transfer of an LPP PDU between an LMF and UE, in the network- and UE-triggered cases. These two cases may occur separately or as parts of a single more complex operation.
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Figure 6.4.2-1: LPP PDU transfer between LMF and UE (network- and UE-triggered cases)

1.
Steps 1 to 4 may occur before, after, or at the same time as steps 5 to 8. Steps 1 to 4 and steps 5 to 8 may also be repeated. Steps 1 to 4 are triggered when the LMF needs to send an LPP message to the UE as part of some LPP positioning activity. The LMF then invokes the Namf_Communication _N1N2MessageTransfer service operation towards the AMF to request the transfer of a LPP PDU to the UE. The service operation includes the LPP PDU together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].

2.
If the UE is in CM-IDLE state (e.g. if the NG connection was previously released due to data and signalling inactivity), the AMF initiates a network triggered service request as defined in TS 23.502 [26] in order to establish a signalling connection with the UE and assign a serving NG-RAN node.

3.
The AMF includes the LPP PDU in the payload container of a DL NAS Transport message, and a Routing Identifier identifying the LMF in the Additional Information of the DL NAS Transport message defined in TS 24.501 [29]. The AMF then sends the DL NAS Transport message to the serving NG-RAN Node in an NGAP Downlink NAS Transport message defined in TS 38.413 [30]. The AMF need not retain state information for this transfer; it can treat any response in step 7 as a separate non-associated transfer.

4.
The NG-RAN Node forwards the DL NAS Transport message to the UE in an RRC DL Information Transfer message.

5.
Steps 5 to 8 are triggered when the UE needs to send an LPP PDU to the LMF as part of some LPP positioning activity. If the UE is in CM-IDLE state, the UE instigates a UE triggered service request as defined in TS 23.502 [26] in order to establish a signalling connection with the AMF and assign a serving NG-RAN node.

6.
The UE includes the LPP PDU in the payload container of an UL NAS Transport message, and the Routing Identifier, which has been received in step 4, in the Additional Information of the UL NAS Transport message defined in TS 24.501 [29]. The UE then sends the UL NAS Transport message to the serving NG-RAN node in an RRC UL Information Transfer message.

7.
The NG-RAN node forwards the UL NAS Transport Message to the AMF in an NGAP Uplink NAS Transport message.

8.
The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF indicated by the Routing Identifier received in step 7. The service operation includes the LPP PDU received in step 7 together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].

--------------------------------------------------------------  End TS 38.305 ------------------------------------------------------------

Steps 5 to 8 in the Figure above are triggered when the UE needs to send an LPP PDU to the LMF as part of some LPP positioning activity. If the UE is in CM_IDLE state (e.g., as a result of signalling and data inactivity while positioning is still ongoing), the UE instigates a UE triggered service request at Step 5 as defined in TS 23.502 [5] to establish a signalling connection with the AMF. As a result of Step 5, the UE would be in RRC_CONNECTED state to send the LPP PDU at Step 6 using the RRC UL Information Transfer procedure [6].

Therefore, if the UE is in RRC_INACTIVE state, Step 5 would not be performed since the UE is still CM_CONNECTED. This however, means that the applicability of Steps 6 – 7 are currently unclear for a UE in RRC_INACTIVE state (e.g., it is unclear how (and if) a UE can perform the UL Information Transfer procedure). In addition, the NG-RAN Node shown in Figure 6.4.2-1 can only be a gNB for the PDU transfer in RRC_INACTIVE state.

Similar problem exists for Steps 2 – 4 in the case a DL LPP PDU needs to be sent as response to some UL LPP PDU (e.g., an LPP Acknowledgement [7]). 

Question 1:
Do you agree that the current Stage 2 description for the LPP PDU transfer between an LMF and UE does not properly describe the LPP PDU Transfer in RRC_INACTIVE state (using SDT) and therefore, should be enhanced?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	Agree with the rapporteur that the transport of LPP PDU with SDT does not perfectly fits in with previous description. 

We would also like to mention that step5 cannot be independently triggered not only because the UE is in CM_CONNECTED when the RRC state is INACTIVE, but also because in R17 SDT, MT data is not supported. 

Also, agree with the observation from the rapporteur that the NG-RAN can only be a gNB. But in case of ng-eNB, I wonder any description for this is also needed for the LPP PDU transport, although I understand this may not be the scope of this email discussion. For the case of NB-IOT positioning, the UE/ng-eNB does not need to send service request to the ng-eNB/UE when the UE is in RRC_IDLE with suspend indication (UP solution) or RRC_IDLE (CP solution). But even in the CR agreed in the last meeting for NB-IoT positioning R2-2105044, this does not seem to be quite clear. 

	Apple
	Yes
	Also agree regarding the issue of NG-RAN node being only gNB. Additionally, don’t we need to state that 6.4.2 is not applicable to inactive? 

	CATT
	Yes
	Agree with the observations proposed by the rapporteur.

	ZTE
	No
	We don’t see the need to enhance the above procedures. For UE in RRC inactive sate, it is still in CM_CONNECTED, so UE does not need to establish a signaling connection with the AMF. Step 6-7 should still be applicable for UE in RRC inactive state because SDT can be used to transmit RRC UL Information Transfer message.

If necessary, we think a note in 38.305 is sufficient to clarify that RRC UL Information Transfer message can be transmitted by SDT in RRC_INACTIVE. But the procedure should be not changed.

	Ericsson
	No
	We do not need to re-invent the wheel. SA2 currently specifies; TS 23.273 


[image: image3.emf]UE NG-RAN AMF LMF V-GMLC H-GMLC UDM

External 

Client

13. Determine 

UE Location

NEF AF

1. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in Clause 6.3.1 Steps 1-23

2. Determine 

Reporting Mode

4. N2 Initial UE Message (NAS CPSR (Event Report))

5. Namf_Communication_N1MessageNotify (Event Report) 

9. Namf_Communication_N1N2MessageTransfer (Event Report Ack)

10. N2 Downlink NAS Transport (DL NAS TRANSPORT (Event Report Ack))

14. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in Clause 6.3.1 Steps 28-31

3. RRC Early Data Request 

or RRC Connection 

Establishment (NAS CPSR 

(Event Report))

12. RRC Release

11. RRC DL Information Transfer (DL NAS TRANSPORT (Event Report Ack))

6. N2 Downlink NAS Transport (NAS SA)

7. RRC Connection 

Establishment

8. RRC DL Information Transfer (NAS SA)


The above procedure needs to be updated where step 3 would be SDT 

	Fraunhofer
	Yes
	We observe that the Step 1-4 can only take place after UL-SDT is established, since to the best of our knowledge MT data is not supported in Rel. 17. Therefore, Step 5 needs to capture the part where the SDT is established and probably be the first step.

	Xiaomi
	No
	The existing LPP PDU transfer procedure is just to differentiate CM-IDLE state and CM-CONNECTED state, so there is no need to enhance the above LPP PDU procedures. The differences between RRC inactive UE and RRC connected UE are how to perform step 6. For step 4, if there is ongoing UL SDT, the RRC DL information transfer message can be sent to inactive UE directly otherwise the network should trigger UE to transmit to RRC connected and then send the RRC DL information transfer message to UE. For step 6, it is the same as step 4, the the RRC DL information transfer message can be sent to RRC inactive UE directly or when UE transmits to RRC connected. But for both cases, the current LPP PDU transfer procedure is feasible for RRC inactive UE. 

	Intel
	No
	Current procedure does not preclude the UL data transmission and DL data reception in INACTIVE using SDT framework. If anything is needed, we may simply add a general section or sentence in general section on the interaction with SDT, i.e. SDT based UL data transmission and DL data reception in RRC_INACTIVE is supported for LPP/LCS messages exchange in positioning procedure.

	OPPO
	No 
	We can reuse the legacy procedure and update corresponding steps that UE may perform UL/DL transmission using SDT in RRC_INACTIVE state.

	vivo
	Yes with comments
	The current Stage 2 description only specify the behaviour when UE is in CM_IDLE state, while the behaviour when UE is in RRC_INACTIVE state is not clear.As it is agreed that LPP message can be transported in RRC_INACTIVE via SDT, we think the corresponding procedures should be specified in 38.305.

In addition, one note in section 6.4.2 is necessary to avoid misleading, e.g.,

NOTE: The LPP PDU transfer when UE in RRC_INACTIVE state is further described in section 6.4.3.

	Samsung 
	YEs
	We also share the view with rapporteur/Huawei that current description doesn’t include the RRC inactive case. 

	InterDigital
	Yes, with comments
	We think a change would be necessary for the current description for taking into account of the mechanism supported by SDT for transporting UE-initiated LPP PDU when the UE is in INACTIVE state. 

	Lenovo, Motorola Mobility 
	No with comments
	Since the RRC_INACTIVE case falls under the umbrella of the CM_CONNECTED behaviour, the procedures as described can support RRC_INACTIVE positioning and may not require additional changes. However, the SDT behaviour (e.g. triggering) is not clear from the description, which can also be captured in a Note for the time being since the work is ongoing in the parallel SDT WI. 

	Convida
	Yes with comments
	We are ok with the rapporteur proposal to add some clarity for this procedure. Some text description can be added to support SDT for LPP PDU transfer when the UE is in RRC_INACTIVE state.

	Nokia
	Yes with comments
	Clearly the current call flow in 38.305 was done with only RRC_CONNECTED and RRC_IDLE state in mind for the UE. So, any consideration for handling RRC_INACTIVE state for the UE may require some update (at least some NOTES). However, we need to wait for SDT WID to progress to see what the impacts are to RRC procedures/signalling for use of SDT for signalling purpose. We should wait for updates from SDT work before developing the procedures (at least the RRC signalling part) for LPP PDU transport between an RRC_INACTIVE UE and LMF.


Summary of Question 1 responses:

-
9 companies generally agree that the current Stage 2 description for the LPP PDU transfer between an LMF and UE does not properly describe the LPP PDU Transfer in RRC_INACTIVE state (using SDT).
(Huawei, Apple, CATT, Fraunhofer, vivo, Samsung, InterDigital, Convida, Nokia).

-
6 companies think that the current Stage 2 description for the LPP PDU transfer between an LMF and UE does properly describe the LPP PDU Transfer in RRC_INACTIVE state.
(ZTE, Ericsson, Xiaomi, Intel, OPPO, Lenovo).

-
However, from the 6 companies who think that the current Stage 2 description is sufficient, 4 companies think some small clarifications could be added, if needed (e.g., in form of a NOTE and/or update of individual steps, etc.).
(ZTE, Intel, OPPO, Lenovo). This seem to suggest that (at least) some clarification may be needed.

-
1 Company (Ericsson) think the description of LCS procedure/deferred MT-LR in TS 23.273 is sufficient. However, it is also noted by Ericsson that LCS procedure needs to be updated for SDT.

Rapporteur's comments:

-
Rapporteur would like to highlight the observation from Nokia: When LPP (and corresponding Stage 2) was developed in Rel-9, there was only RRC_CONNECTED and RRC_IDLE state applicable/available, and therefore, Stage 2 does only mention CM_CONNECTED and CM_IDLE. A differentiation/description on RRC States was never needed. However, this is supposed to change in Rel-17 (and has partly already changed in Rel‑16 (using EDT) as mentioned by Huawei).

A way forward is proposed together with the summary of Question 2 below.
A possible Stage 2 description for the LPP PDU transfer between LMF and UE using the Small Data Transmission (SDT) framework may be as follows.

NOTE:
Some details in the procedure below may depend on further progress of the SDT work and may need to be updated accordingly. However, the procedure below could serve as baseline for further work.

--------------------------------------------------- Begin TS 38.305 Proposal for Discussion------------------------------------------

6.4.3
LPP PDU Transfer in RRC_INACTIVE State using Small Data Transmission

Figure 6.4.3-1 shows the transfer of an LPP PDU between a UE and LMF in the UE-triggered cases when the UE is in RRC_INACTIVE state and supports Small Data Transmission (STD).
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Figure 6.4.3-1: LPP PDU transfer between UE and LMF in RRC_INACTIVE state using SDT (UE-triggered cases)

Preconditions:
(1)
The UE has a valid Routing Identifier for an active LPP session; e.g., received during Steps 1-4 in Figure 6.4.2-1.
(2)
The UE has received an RRC Release message that contains a 'suspendConfig' (TS 38.331 [14]).
(3)
The conditions of allowing the UE to perform SDT are fulfilled (TS 38.331 [14]).



1a.
If: CG-SDT resources are not configured or cannot be selected: The UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.

1b. otherwise: CG-SDT resources are configured on the selected UL carrier and are valid: The UE sends an RRC Resume Request message in the CG transmission to the gNB.

1c. else: The procedure in Figure 6.4.2-1 is performed instead.


If Step 1a or 1b is performed, the UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request. The UE includes the LPP PDU in the payload container of the UL NAS Transport message, and the Routing Identifier valid for the LPP session in the Additional Information of the UL NAS Transport message as defined in TS 24.501 [29]. 

2.
The gNB forwards the UL NAS Transport Message to the AMF in an NGAP Uplink NAS Transport message.

3.
The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF indicated by the Routing Identifier received in step 2. The service operation includes the LPP PDU received in step 2 together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].

4.
If the LMF needs to send an LPP message to the UE in response to the received LPP PDU at Step 3, the LMF invokes the Namf_Communication _N1N2MessageTransfer service operation towards the AMF to request the transfer of a
 LPP PDU to the UE. The service operation includes the LPP PDU together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].
5.
The AMF includes the LPP PDU in the payload container of a DL NAS Transport message, and a Routing Identifier identifying the LMF in the Additional Information of the DL NAS Transport message defined in TS 24.501 [29]. The AMF then sends the DL NAS Transport message to the serving gNB in an NGAP Downlink NAS Transport message defined in TS 38.413 [30]. 
6.
The gNB sends an RRC Release message with 'suspendConfig' to the UE. If an DL NAS Transport message has been received in time at Step 5, the RRC Release message is sent along with an RRC DL Information Transfer message.  The RRC DL Information Transfer message includes the DL NAS Transport message received at Step 5.

---------------------------------------------------- End TS 38.305 Proposal for Discussion--------------------------------------------

Question 2:
If your answer to Question 1 was 'yes', do you agree to use the above procedure as baseline Stage 2 description for the LPP PDU Transfer in RRC_INACTIVE state with SDT? Please provide any comments/suggestions/modifications in the comments column.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes

See comments
	For the pre-condition, 

===================BEGIN====================================

Preconditions:
(1)
The UE has a valid Routing Identifier for an active LPP session; e.g., received during Steps 1-4 in Figure 6.4.2-1.
(2)
The UE has received an RRC Release message that contains a 'suspendConfig' (TS 38.331 [14]).
=======================END==================================
UE in RRC_INACTIVE already means that the UE received RRCRelease with suspendConfig when the UE was in RRC_CONNECTED. The precondition should be that the UE is configured with SDT (either CG-SDT or RA-SDT)

First, 

================BEGIN========================================

(1)
The UE has a valid Routing Identifier for an active LPP session; e.g., received during Steps 1-4 in Figure 6.4.2-1.

================END==========================================

Note sure here what does it mean by “active LPP session”. In the stage2 spec, it seems that there is no formal definition for it. 

Second,

=================BEGIN=======================================

1a.
If: CG-SDT resources are not configured or cannot be selected: The UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.

===================END=======================================

We may not need to specify this in the LPP spec. As stated previously, SDT only serves as transport for LPP/LCS message. Besides, the current stage3 MAC submitted to the last meeting R2-2105639 already has it. If captured in stage2, we think this is more proper to be under TS 38.300. 

Besides, the condition in 1a and 1b are already covered by the precondition (2) that the conditions for performing SDT are satisfied. Hence, the UE would not fallback to the procedure in Figure 6.4.2-1.

Hence, we think only the last paragraph of step1 is needed the step1 can be revised as 

===============BEGIN=========================================

1


the UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request with SDT. The UE includes the LPP PDU in the payload container of the UL NAS Transport message, and the Routing Identifier valid for the LPP session in the Additional Information of the UL NAS Transport message as defined in TS 24.501 [29]. 

===============END===========================================

Third
===============BEGIN=========================================

6.
The gNB sends an RRC Release message with 'suspendConfig' to the UE. If an DL NAS Transport message has been received in time at Step 5, the RRC Release message is sent along with an RRC DL Information Transfer message.  The RRC DL Information Transfer message includes the DL NAS Transport message received at Step 5.

======================END===================================

It should be noted that for the RRC message that terminates the SDT procedure, it does not necessarily have to be RRCRelease message with suspendConfig. It is also possible that there is subsequent uplink transmission from the UE, so that network may not terminate the SDT procedure for now. Hence, from our understanding, both the RRC message and the DL LPP message are optional here. 

	Qualcomm
	
	Some response to Huawei comments above:

On the Preconditions/Item #1:

What is meant by "active LPP session" is that the UE has a routing identifier for an ongoing LPP session. We could also say "valid" or "ongoing" LPP session, if this would be better.

An LPP message sent by a UE is normally a response to a DL LPP message from an LMF. I.e., in order to perform Step 1 (SDT initiation), the UE would 1st have to receive an LPP message from an LMF with routing identifier in Additional Information IE (24.501, 23.273, 24.571) (which can currently only happen in RRC_CONNECTED state), and 2nd received an RRC Release message that contains a 'suspendConfig' before the UE is sending the UL LPP message. This is what is captured in the preconditions. Therefore, the use case for SDT and LPP PDU transport seems rather limited; e.g., may happen only for long response times.

On Item #3: The intention here is to provide a general/basic description for SDT and LPP PDU transport analogous to existing section 6.4.2. However, the characteristics here are (1) SDT is a UE triggered procedure, and (2) LPP session initiation is LMF triggered. Therefore, SDT initiation at Step 1 can only happen as a LPP response message, which would require the network to move the UE to RRC_INACTIVE between "request" and "response", which (as I mentioned above) typically happens only for long response times and data/signalling inactivity before completion of a LPP procedure.

A response to a LPP response message could only be an LPP Acknowledgement, as far as I can see. 

Therefore, the only subsequent UL transmission that could happen is when LPP message segmentation is needed. This is proposed to be described as part of the positioning procedures. However, we could also capture it here, if desired (and Question 5 is agreed).

	Apple
	Yes, with comments
	Wouldn’t it be better to show here the “whole procedure” (as in 6.4.2), a) for consistency and b) to avoid references to 6.4.2 (as you did in “preconditions”). The latter may become confusing, as it is then not clear what is the applicability of 6.4.2 to inactive.

We also have some sympathy with Huawei’s comments regarding not putting “SDT details” in here. It should be sufficient to say “with SDT”.

	CATT
	Yes with comments
	Please find the modifications in red on Figure 6.4.3-1:
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Comments #1:
The step 1 in Figure 6.4.3-1 brings confusion that RRC Resume Request carries LPP PDU message. We propose change “RRC Resume Request [RRC UL Information Transfer（LPP PDU）]” to “RRC Resume Request + RRC UL Information Transfer（LPP PDU）”. This “+” is used in EDT message flow in TS36.300. The similar issue also exist in step 6 in Figure 6.4.3-1. Please see the proposed change in the above figure.
Comments #2:
SDT supports subsequent UL/DL transmission. We propose to capture subsequent UL/DL transmission in the description of step1 as below:
If Step 1a or 1b is performed, the UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request. The UE includes the LPP PDU in the payload container of the UL NAS Transport message, and the Routing Identifier valid for the LPP session in the Additional Information of the UL NAS Transport message as defined in TS 24.501 [29]. If LPP PDU is large, UE may sends RRC UL Information Transfer（LPP PDU）with lower layer segments (not LPP segements).
Comment#3:
There are two options in gNB after it receives RRC Resume Request from UE.
· One is continuing SDT for subsequent UL/DL message as Figure 6.4.3-1 shows.
· The other one is switching the UE into RRC_CONNECTED mode.
Both two options need to be capture or reflected as 6a or 6b shown in the above figure.


	ZTE
	No
	We don’t need to repeat SDT procedures here as SDT is just a transport of LPP/LCS message and the RRC inactive state is unknown to LMF. The details of the pre-conditions of SDT, etc. will be specified in 38.331 and 321. 

In short, we think it is enough to add a note in 6.4.2 in 38.305, like as:  
Note: RRC UL or DL Information Transfer message can be transmitted by SDT in RRC_INACTIVE



	Ericsson
	No
	We fully agree with ZTE. If there is any update in SDT procedure, we will have to write CRs for multiple specs otherwise. One generic RAN2 description should be fine and we are ok to add Note in 38.305.

	Fraunhofer IIS
	Yes with comments
	If the LPP PDU for a UE was received by the gNB while the UE is in RRC_INACTIVE, then paging is needed to transition the UE into connected, based on our understanding that there is no mechanism to have a MT-signalling using SDT in Rel. 17.

	Xiaomi
	No
	We share the same view with ZTE.

	Intel
	No
	We do not see the need to copy SDT details which is under the discussion in SDT WI. If we do so, that means we have to update positioning stage 2 whenever the additional changes are made for SDT.  As commented in question 1, the simple way is to clarify SDT framework is used instead of copying SDT details in LPP procedure. We should avoid duplicated work and should decouple the discussion between two Wis as much as possible. 



	OPPO
	No 
	Agree with ZTE. The details of the SDT type selection will be specified by SDT WID, and we wonder whether we need the redundant contents here. 



	vivo
	Yes with comments
	The details of SDT shall not mentioned here, including the SDT criteria and segmentation. 

“When SDT is configured and the criteria are fulfilled.” Seems sufficient.

The procedure of DL LPP transfer when UE did not initiate UL SDT is not captured. As the MT-SDT is not supported in R17, the network will transition the UE to RRC_CONNECTED when the DL LPP message comes. 

Therefore, one additional note is necessary, e.g.,

NOTE: for DL LPP transfer, if UE in RRC_INACTIVE state did not initiate UL SDT, the network shall transition the UE to RRC_CONNECTED, e.g. based on RAN paging.

	Samsung 
	No 
	SDT behaviour needs to be specified SDT WI as other companies pointed.

	InterDigital
	Yes, with comments
	We have similar understanding with Huawei that steps 1a and 1b can be removed as there is no need to go into the details related to 2/4-step RACH and CG-SDT which are general to SDT in the positioning specs. 
We also agree with ZTE and Intel that the SDT related procedures need not be described in detail in positioning specs. 
On the other hand, certain procedures which may take into account of SDT may be described. For example, the gNB configures SDT in UE (e.g. RA-SDT/CG-SDT resources) without awareness of the positioning configuration (e.g. reporting type, periodicity of reporting) provided to UE by LMF. In this scenario, any procedure for providing assistance information to gNB may be beneficial (e.g. prior to configuring SDT) so that suitable SDT configuration can be provided by gNB to UE for INACTIVE operation.    

	Lenovo, Motorola Mobility 
	No
	SDT WI is still ongoing and so we prefer to wait until it is more stable before including a description.

	Convida
	No
	We agree with some of the comments (e.g., ZTE) suggesting a note can be added into clause 6.4.2 in TS 38.305 to address this procedure.

	Nokia
	Yes with comments
	As we commented for Question 1, and as many companies had commented for this Question 2, we need to wait for SDT WID to progress to see what the impacts are to RRC procedures/signalling for use of SDT for signalling purpose. We should wait for updates from SDT work before developing the procedures (at least the RRC signalling part) for LPP PDU transport between an RRC_INACTIVE UE and LMF.

Technically, the proposed stage 2 procedure seems to be OK, but we prefer to not go into details of SDT workings or RRC procedures to support SDT here in 38.305. One option is to use boxes (e.g. step 2 and step 5 in Figure 6.4.2-1) in the call flow steps with stating at a high level “SDT procedure for signalling transport” and reference 38.331 and avoid the SDT and random access details in positioning specification.


Summary of Question 2 responses:

-
The 9 companies which provided (at least partially) positive response to Question 1 suggested some modifications; in particular:

-
"Preconditions" do not need to be mentioned in detail (Huawei) and could be replaced by corresponding steps in (existing) Figure 6.4.2-1 (Apple).
-
Details of SDT initiation may not need to be mentioned (Huawei, Apple, vivo, InterDigital, Nokia).
-
Potential transition to RRC_CONNECTED state for DL LPP response could be mentioned (CATT, vivo).
-
Subsequent UL/DL transmission with lower layer LPP message segmentation (not LPP segmentation) could be mentioned (CATT).
-
The companies which provided (at least partially) negative response to Question 1 may be O.K. with some small Stage 2 clarification (e.g., some Notes, etc. (see also summary for Question 1)).
-
Some details may also depend on further progress of SDT work item (Nokia).
Rapporteur's comments:

-
With regards to CATT comment ("UE may send RRC UL Information Transfer (LPP PDU) with lower layer segments (not LPP segments")), it is Rapporteur's understanding that lower layer segmentation of NAS messages is not supported in legacy LTE and NR, and also not in SDT. 
RLC segmentation only applies for the RLC SDU; and one RLC SDU is associated with one PDCP PDU (which has a maximum possible size). It is Rapporteur's understanding that RLC layer can do segmentation for SDT (as in legacy NR), but not for NAS messages.
Rel-16 RRC segmentation feature is applicable only to some RRC messages, such as UECapabilityInformation.
-
In order to determine which specification changes/additions to Stage 2 are needed/sufficient, Rapporteur believes that a common understanding of the procedures in RAN2 would be required first. Whether the procedures need to be captured in Stage 2, or whether some modification of existing procedures (e.g., addition of some Notes etc.) would be sufficient can be decided later. However, in order to progress the work and determine potential Stage 3 impacts, Rapporteur believes that a common baseline Stage 2 procedure would be helpful. Therefore, Rapporteur would suggest to develop "technically correct" Stage 2 procedures first, and decide later what needs to be captured in Stage 2 (and how).
-
An update of the LPP PDU Transfer procedure is proposed in Annex A, taking the above comments into account. 
-
Rapporteur would suggest the following way forward:

Proposal 1:
The LPP PDU Transfer Procedure in Annex A is used as baseline for further work.
NOTE 1:
Some details may depend on further progress of the SDT work item.

NOTE 2:
Whether such a procedure needs to be captured in Stage 2 specification or not can be decided later when the procedure has been fully developed/agreed. That is, the procedure can be considered as "running baseline".
2.2
LCS Message Transfer

The RAN2 agreement summarized in section 1 above also includes any uplink LCS messages that can be transported in RRC_INACTIVE state. The Stage 2 TS 38.305 does currently not contain a section for LCS message transport. However, given that SDT is a RAN feature, it may make sense to describe the LCS message transport in RRC_INACTIVE using SDT also in TS 38.305.

A possible Stage 2 description for the LCS message transfer between UE and AMF/LMF using the Small Data Transmission (SDT) framework may be as follows.

NOTE:
Some details in the procedure below may depend on further progress of the SDT work and may need to be updated accordingly. However, the procedure below could serve as baseline for further work.

--------------------------------------------------- Begin TS 38.305 Proposal for Discussion------------------------------------------

6.4.4
LCS Message Transfer in RRC_INACTIVE State using Small Data Transmission
Figure 6.4.4-1 shows the transfer of an LCS message (see TS 24.571 [41]) between a UE and AMF in the UE-triggered cases when the UE is in RRC_INACTIVE state and supports Small Data Transmission (SDT). 
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Figure 6.4.4-1: LCS message transfer between UE and LMF in RRC_INACTIVE state using SDT (UE-triggered cases)

Preconditions:
(1)
The UE has received an RRC Release message that contains a 'suspendConfig' (TS 38.331 [14]).
(2)
The conditions of allowing the UE to perform SDT are fulfilled (TS 38.331 [14]).


1a.
If: CG-SDT resources are not configured or cannot be selected: The UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.

1b. otherwise: CG-SDT resources are configured on the selected UL carrier and are valid: The UE sends an RRC Resume Request message in the CG transmission to the gNB.


The UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request. The UE includes the Location Services message in the payload container of the UL NAS Transport message. The Payload container type of the UL NAS Transport message is set to 'Location services message container' as defined in TS 24.501 [29]. The Additional Information of the UL NAS Transport message as defined in TS 24.501 [29] depends on the LCS message type and is set according to 24.571 [41].
2.
The gNB forwards the UL NAS Transport Message to the AMF in an NGAP Uplink NAS Transport message.

3.
The AMF invokes a service operation towards the LMF dependent on the LCS message type as specfied 
in TS 23.273[35] and TS 24.571 [41].

4.
If the LMF needs to send an LCS message to the UE in response to the received LCS message at Step 3, the LMF invokes a service operation towards the AMF dependent on the LCS message type as specfied 
in TS 23.273[35] and TS 24.571 [41].
5.
If Step 4 occurs, the AMF sends a DL NAS Transport message to the serving gNB in an NGAP Downlink NAS Transport message defined in TS 38.413 [30]. 
6.
The gNB sends an RRC Release message with 'suspendConfig' to the UE. If an DL NAS Transport message has been received in time at Step 5, the RRC Release message is sent along with an RRC DL Information Transfer message.  The RRC DL Information Transfer message includes the DL NAS Transport message received at Step 5.

---------------------------------------------------- End TS 38.305 Proposal for Discussion--------------------------------------------

Question 3:
Do you agree that Stage 2 TS 38.305 should describe the LCS message transfer between a UE and LMF in RRC_INACTIVE state (using SDT)?
	Company
	Yes/No
	Comments

	Huawei, HiSIlicon
	Yes
	

	Apple 
	Not sure
	Does this call flow really say much more than “LCS message transfer can be used in RRC_INACTIVE with SDT” and once we state that, the rest follows?

	CATT
	Yes
	Stage 2 TS 38.305 should describe the LCS message transfer between a UE and AMF/LMF in RRC_INACTIVE state (using SDT).

	ZTE
	No
	As same as LPP PDU issue, DL/UL RRC message will be supported by SDT which will be specified in 38.331. Since 38.305/23.273 do not restrict LCS Message Transfer in RRC_INACTIVE State. That is, LCS message transfer in RRC_INACTIVE will be naturally supported based on Rel-18 38.331 and Rel-17 SA/RAN2 positioning specifications.
If companies still have concern, we think it is enough to add one note in 38.305, like as:
Note: LCS Message Transfer is applicable for UE with SDT in RRC_INACTIVE


	Ericsson
	No
	Agree with ZTE

	Fraunhofer
	Yes
	

	Xiaomi
	No
	This is the same as LPP PDU transfer procedure and the existing LCS message transfer procedure should be reused for RRC inactive UE.

	Intel
	No
	See comments in question 1 and 2. 



	OPPO
	No
	See comments in Q1 and Q2. 

	vivo
	Yes
	To clarify the LCS message transfer in RRC_INACTIVE.

	Samsung 
	No
	Same view with ZTE

	InterDigital
	Yes, with comments
	Similar to our comments in Q2, details related to general SDT procedure (e.g. 2/4-step RACH and CG-SDT in steps 1(a) and 1(b)) need not be described in the procedure for transporting LCS messages with SDT.

As indicated by ZTE, it may also be worthwhile to consider whether a note would be sufficient for indicating the transport of LCS message with SDT rather than defining a new procedure in positioning specs.  

	Lenovo, Motorola Mobility 
	No
	SDT behaviour will be captured in separate specs, which will also be applicable for LCS message transfer and the need to capture this in TS 38.305 has to be understood clearly.

	Convida
	No 
	Similar to Q2, a note can be added and should be sufficient to address SDT transport of LCS messages.

	Nokia
	No
	We prefer to capture LCS transport in the NAS specification or SA2 stage 2 specification. Our comments on detailing SDT and RA procedures in 38.305 under Question 1 and 2 also applies here.


Summary of Question 3 responses:

-
5 companies generally agree that the Stage 2 TS 38.305 should describe the LCS message transfer between a UE and LMF in RRC_INACTIVE state (using SDT).
(Huawei, CATT, Fraunhofer, vivo, InterDigital).

-
9 companies think that Stage 2 does not need to describe the LCS message transfer between a UE and LMF in RRC_INACTIVE state (using SDT).
(ZTE, Ericsson, Xiaomi, Intel, OPPO, Samsung, Lenovo, Convida, Nokia).
-
However, from the 9 companies which think that Stage 2 does not need to describe the LCS message transfer, 4 companies think some small clarifications could be added, if needed (e.g., in form of a NOTE).
(ZTE, Ericsson, Samsung, Convida)
-
1 Company (Nokia) thinks the LCS message transport should be described in NAS specifications or SA2 stage 2 specification.

Rapporteur's comments:

-
With regards to e.g. Xiaomi comment ("this is the same as LPP PDU transfer procedure"), the transport per se is the same, however, the applicability and user case is rather different. The LPP PDU transport in RRC_INACTIVE state seem to be a rather corner case, and may rarely happen in practice. I.e., during an ongoing LPP session, a state transition may happen in case of long response times and signalling and data inactivity during positioning (which is e.g., exploited by the NB-IoT positioning procedure). However, LCS messages can be UE triggered which can be exploited for power saving purposes (see deferred MT-LR procedure discussion in section 3).
A Way Forward is proposed together with the summary of Question 4 below.
Question 4:
If your answer to Question 3 was 'yes', do you agree to use the above procedure as baseline Stage 2 description for the LCS message Transfer in RRC_INACTIVE state with SDT? Please provide any comments/suggestions/modifications in the comments column.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	On the precondition

Same comment as above

First, same comment for step1 as in Question2

Second, ON STEP3 and STEP4

=======================BEGIN================================

3.
The AMF invokes a service operation towards the LMF dependent on the LCS message type as specfied in TS 23.273[35] and TS 24.571 [41].

4.
If the LMF needs to send an LCS message to the UE in response to the received LCS message at Step 3, the LMF invokes a service operation towards the AMF dependent on the LCS message type as specfied in TS 23.273[35] and TS 24.571 [41].
========================END=================================

On the part highlighted above, LMF cannot send an LCS message to the UE and the LCS message is terminated at AMF. The step 3 already included the whole operation procedures, including the corresponding response message to AMF. Step 4 can be deleted. We suggest to revised step 3/4 as follows:

=======================BEGIN================================

3.
The AMF invokes a service operation between the LMF according to the content of the LCS message type as specified in TS 23.273[35] and TS 24.571 [41].

========================END=================================

Third,
=====================BEGIN===================================

5.
If Step 4 occurs, the AMF sends a DL NAS Transport message to the serving gNB in an NGAP Downlink NAS Transport message defined in TS 38.413 [30]. 
=======================END===================================

If step4 occurs, it is still possible that the LCS response is sent to the LCS client and the response is not sent to the UE. So, step5 should be optional. 

	Qualcomm
	
	Some response to Huawei comments above:

Item #1: The situation here is different compared to Question 2. I agree that the preconditions are not essential here, but probably helpful. However, I think the preconditions are essential for the LPP PDU transport section (Question 2). 

Item #2: This depends on the LCS message type. The SS LCS response message may be initiated by an LMF (e.g., LCS Event Report ACK, etc. See 24.571 and comments on Question 7 below).

Item #3: Step 4 is intended to be a response to the received LCS message, not a response to an LCS Client. UE triggered LCS messages may require a LCS Response message from an LMF.

	Apple
	
	See the answer to the previous question

	CATT
	Yes but with comments
	Comments #1:
LCS message is between UE and AMF, but clause 6.4 in TS38.305 is named as Signalling between an LMF and UE.
So we prefer to create a new clause 6.7 Signalling between AMF and UE in TS 38.305 as below skeleton.
6.7
Signalling between AMF and UE

6.7.1
LCS Message Transfer 
Specify the LCS message transfer in RRC_CONNECTED state
6.7.2
LCS Message Transfer in RRC_INACTIVE State using Small Data Transmission
Specify the LCS message transfer in RRC_INACTIVE state using SDT
Comments #2:
As comments in Q2, step 1 and step 6 in figure 6.4.4-1 are confusing. According to agreements in SDT, these are two separated RRC messages and they are sent together in one PUSCH/PDSCH message. So the step 1 was proposed in the figure.
Comments#3:
There are two options in gNB after it receives UL message using SDT from UE.
· One is continuing SDT for DL message as Figure 6.4.4-1 shows.
· The other one is switching the UE into RRC_CONNECTED mode, 
So step 6 was proposed in the figure as below:
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Comments#4:
The MO-LR location service request message may carry an LPP PDU to instigate one or more LPP procedures to transfer capabilities, request assistance data, and/or transfer location information. We can capture the text description as proposed below.
1b. otherwise: CG-SDT resources are configured on the selected UL carrier and are valid: The UE sends an RRC Resume Request message in the CG transmission to the gNB.


The UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request. The UE includes the Location Services message in the payload container of the UL NAS Transport message. The Payload container type of the UL NAS Transport message is set to 'Location services message container' as defined in TS 24.501 [29]. The Additional Information of the UL NAS Transport message as defined in TS 24.501 [29] depends on the LCS message type and is set according to 24.571 [41]. The MO-LR location service request message may carry an LPP PDU to instigate one or more LPP procedures to transfer capabilities, request assistance data, and/or transfer location information.

	ZTE
	No
	We don’t think we should repeat LCS procedure among gNB, AMF and LMF. The procedures are the same for UE in RRC inactive and in RRC connection. There is no new procedure here. 

Furthermore, the above procedures especially for 1a, 1b do not belong to positioning scope. We believe SDT experts will handle the stage 2 specification enhancement. 

	Ericsson
	No
	Yes, we agree the detailed working principle of SDT does not need to be described.

Besides the details of SDT would be captured in other RAN specs such as 38.300, 38.321, 38.321.

The LCS message transfer should also be captured in SA2 specifications.



	Xiaomi
	No
	Same comments as above.

	Intel
	No
	See comments in question 1 and 2. 



	OPPO
	No
	See comments in Q1 and Q2. 

	vivo
	Yes with comments
	It’s unnecessary to introduce the LCS message transfer in RRC_CONNECTED in 38.305, as it is a NAS procedure and can refer to 24.501.

The step 3 and step4 should be dotted similar with the service request message in Figure 6.4.2-1 as these two messages are not mandatory, e.g. when the LCS message is send to the location services application of AMF.

Therefore, we propose to add some clarification in step3 and step5 as follows:

3. If the Additional information IE is included in the UL NAS TRANSPORT message, the AMF invokes a service operation towards the LMF dependent on the LCS message type as specified in TS 23.273[35] and TS 24.571 [41]. Otherwise, steps 3~4 are skipped.
5. If Step 4 occurs or if the AMF needs to send an LCS message to the UE in response to the received LCS message at Step 2, the AMF sends a DL NAS Transport message to the serving gNB in an NGAP Downlink NAS Transport message defined in TS 38.413 [30].

	Samsung 
	No
	

	InterDigital
	Yes, but with comments
	We think it is not necessary to describe the details of SDT for showing how SDT can be used for transferring LCS message in INACTIVE as most of the steps in the above procedure are described in other specs. 

	Lenovo, Motorola Mobility
	No
	

	Convida
	No 
	See comments for Q1-Q2.

	Nokia
	No
	See our comments to Question 3.


Summary of Question 4 responses:

-
The 5 companies which provided a (at least partially) positive response to Question 3 suggested some modifications; in particular:

-
"Preconditions" do not need to be mentioned (Huawei).
-
Details of SDT initiation may not need to be mentioned (Huawei, InterDigital).
-
Steps 3/4 should be further clarified (Huawei, vivo).
-
Potential transition to RRC_CONNECTED state for DL LCS message could be mentioned (CATT).

-
The companies which provided (at least partially) negative response to Question 3 may be O.K. with some small Stage 2 clarification (e.g., some Notes, etc. (see also summary for Question 3)).

Rapporteur's comments:

-
Similar to comments for Question 2, in order to determine which details need to be captured in Stage 2 specification, Rapporteur believes that a common understanding in RAN2 of the overall procedure would be required first. Whether the procedures need to be captured in Stage 2 and to what level of detail, or whether some e.g., additional Notes etc. would be sufficient can be decided later. Therefore, Rapporteur would suggest to develop "technically correct" Stage 2 procedures first, and decide later what needs to be captured in Stage 2 (and how).
-
An update of the LCS Message Transfer procedure is proposed in Annex B, taking the above comments into account.

-
Rapporteur would suggest the following way forward:

Proposal 2:
The LCS Message Transfer Procedure in Annex B is used as baseline for further work.

NOTE 1:
Some details may depend on further progress of the SDT work item.

NOTE 2:
Whether such a procedure needs to be captured in Stage 2 specification or not can be decided later when the procedure has been fully developed/agreed. That is, the procedure can be considered as "running baseline".
3.
Positioning of UEs in RRC_INACTIVE State
For discussing the positioning procedures in RRC_INACTIVE state, the "Low Power Periodic and Triggered 5GC-MT-LR Procedures" defined in TS 23.273, clause 6.7 [8] are used as framework for the following reasons:

-
It is already specified in Rel-16 using the EDT feature and an update in Rel-17 to support SDT may be required in any case.

-
It allows exploitation of the RRC_INACTIVE state for power reduction of the device.

-
It divides the procedure into a "location initiation phase" and an "event reporting phase". The location initiation phase would allow a preconfiguration of the device and the actual location event reporting phase would be UE initiated (and therefore, suitable for SDT).

However, as noted in the email discussion scope in section 1 above, this does not imply that only deferred MT-LR would be supported. It may also require a liaison to SA2 to trigger further work in SA2, dependent on any potential RAN2 agreements.

In the following, we discuss DL-only (incl. RAT-independent) positioning methods, UL-only positioning methods, and UL+DL positioning methods.

NOTE:
Similar to the discussion in Section 2 above, some details in the procedure may depend on further progress of the SDT work and may need to be updated accordingly. However, the procedures discussed could serve as baseline for further work.

3.1
DL-Only and RAT-Independent Positioning Methods

A possible Stage 2 description for the LCS Event Report using the SDT framework may be as follows (note, the below description is based on [3]). The procedure generally assumes that UL message segmentation is needed (e.g., in the case of UE‑assisted mode the message size can be expected to be larger than what fits in the Msg3/MsgA grant or in the CG resource).

-------------------------------------------------------- Begin Proposal for Discussion------------------------------------------------- 
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Figure A: Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (DL-only and RAT-Independent positioning).
1.
Steps 1-21 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.


The serving gNB then sends an RRCConnectionRelease 
with suspendConfig to move the UE to RRC_INACTIVE state. 

Editor's Note:
After performing these steps, the UE would have been provided with the location request information (e.g., requested positioning method(s) and mode, QoS, etc.) and possibly any required assistance data. The UE may request/receive additional/updated assistance data via posSI and/or LPP Request Assistance Data during the Event Reporting Phase as usual. 
2.
The UE monitors for occurrence of the trigger or periodic event requested during step 1. The UE determines which positioning method(s) will be used for the detected event from the request in Step 1 (based on the position method(s) included in an LPP Request Location Information message carried in the LCS Periodic-Triggered Invoke Request during Step 1). 
When the event is detected (or slightly before) the UE performs the location measurements. 

3.
If CG-SDT resources are not configured or cannot be selected, the UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.
Otherwise, if CG-SDT resources are configured on the selected UL carrier and are valid, the UE sends an RRC Resume Request message in the CG transmission to the gNB.
The UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request. 
The UE includes the LCS Event Report and LPP Provide Location Information (PLI) message in the payload container of the UL NAS Transport message, and the Deferred Routing Identifier received during Step 1 in the Additional Information of the UL NAS Transport message as defined in TS 24.501.
The UE sends the RRC Resume Request message along with the additional information on how many messages the UE has to send (e.g., similar to MAC CE Buffer Status Report (BSR) (FFS)).
The embedded LPP PLI includes the moreMessagesOnTheWay flag [7]. 
4.
The serving gNB sends the SS Event Report with the LPP PLI message to the LMF (via serving AMF and probably anchor gNB).

5.
The serving gNB sends Msg4 or MsgB (FFS).

Editor's Note: Depends on further progress of the SDT work, but some network response message seems needed (e.g., contention resolution); could probably also include CG resources.

6.
The UE sends the additional LPP PLI message segments in the SDT subsequent data transmission phase.

7.
The serving gNB sends the LPP PLI message to the LMF (via serving AMF and probably anchor gNB).

8.
Once the noMoreMessages flag [7] in an LPP PLI has been received, the LMF sends an SS Event Report Acknowledgement to the anchor gNB which forwards the message to the serving gNB. The serving gNB then provides the SS Event Report Acknowledgement to the UE at Step 8b in an DL Information Transfer message along with the RRC Release message which terminates the SDT procedure.

9.
Steps 28-31 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.

Question 5:
Do you agree that LPP message segmentation [7] can also be used by the UE in RRC_INACTIVE state? I.e., a LPP message body can be sent in several shorter LPP messages instead of one long LPP message by using the SDT "Subsequent Data Transmission" phase.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	It is up to the UE capability and the implementation of the LPP layer. 

	Qualcomm
	
	Some response to Huawei comments above:

It may have specification impacts; at least Stage 2. The situation described seems currently not possible; i.e., one LPP message segment as part of LCS Event Report, and the remaining LPP message segments not encapsulated in SS messages (see also my comments to Question 2). However, the Additional Information IE in the subsequent LPP PLI's could now be the Deferred Routing Identifier (from Step 1). This would need Stage 2 clarification/description and cannot be just implementation. It also requires an LMF to indicate support for UL LPP message segmentation during Step 1. I.e., a UE should send UL LPP message segments only if LMF indicates that it can handle segmented LPP messages (see LPP).

	Apple
	Yes
	Agree with HW

	CATT
	Yes
	LPP message segmentation can also be used by the UE in RRC_INACTIVE state, because the segmentation should be applied to UE in CM_CONNECTED from Core Network perspective including RRC_CONNECTED and RRC_INACTIVE state. However, it seems that the segmentation of LPP level is irrelative with SDT.


	ZTE
	Yes
	However, we think the current spec has already supported segmentation. We don’t see any difference between RRC active and RRC inactive for LPP segmentation since RRC state is transparent to LMF.

	Ericsson
	No
	Agree with comments from ZTE and CATT; that if it is generic segmentation then it is already covered in spec and we do not need to specify again for the sake if Inactive mode transmission. The LPP segmentation is irrelevant for SDT

The segmentation part here needs further discussion and could be misleading.

First data threshold level needs to be checked; as long as it is within the limit, the UE should perform SDT; otherwise connected mode should be used. The segmentation should not be to ensure to fit the content using SDT



	Xiaomi
	Yes
	The LPPP segmentation can be used for RRC inactive UE and there is no need to study any enhancements since the RRC state is transparent to LMF. For the issue raised by Ericsson, we also think the data threshold should be checked first and then decides whether SDT can be used or not.

	Intel
	No
	We agree the segmentation can be supported in INACTIVE using SDT, but we do not see the need to capture anything in this procedure. See comments in question 1 and 2. 



	OPPO
	Yes
	We agree the segmentation is a legacy technique and can also be used by the UE in RRC_INACTIVE. 
However, we don’t think LPP segmentation can help to avoid subsequent SDT transmission. The data volume for SDT considers the packets size to be transmitted during whole SDT procedure rather that one shot transmission since SDT support subsequent transmission. And SDT already supports RLC segmentation for the cases that available UL grant is unable to accommodate the whole message.

	vivo
	Yes with comments
	The LPP segmentation is irrelevant with SDT as the RRC state is invisible to LPP layer.

	Samsung 
	Yes 
	It is natural approach to use the segmenatation on restricted UL resources.

	InterDigital
	Yes
	As indicated by ZTE and CATT, segmentation of LPP messages can be applicable irrespective of UE RRC state. When supporting segmentation of LPP messages, the LMF can indicate to UE (e.g. in assistance data) whether and how the segmented LPP messages can be sent by UE (e.g. with suitable sequence numbers). The UE can use the SDT data volume threshold configured by gNB and info on segmentation from LMF when doing segmentation and sending segmented LPP messages in INACTIVE while adhering to the data volume threshold.    

	Lenovo, Motorola Mobility
	Yes
	Agree that LPP segmentation in RRC_INACTIVE state should be supported and LMF should at least configure the UE to segment messages on the UL to meet the data volume threshold. This is a challenge since the LMF is unaware about the UE RRC state as well as the data volume threshold and therefore is blind in terms of when to configure segmentation of UL messages and whether it can meet the SDT data volume threshold.

	Convida
	Yes, with comments
	Yes to Q5, but we believe that we can re-use the existing procedure for segmentation.

	Nokia
	See comments
	Indeed we need to support segmentation to handle large LPP message to be transported using SDT in RRC_INACTIVE state but we would like the segmentation aspects given consideration as part of SDT work (as to whether small data should really be infrequent small data or can it be large upper layer message that is segmented) and later decide how best to capture it, if any, in 38.305. Comments to Question 1 applies here too i.e. try to avoid details of SDT and RRC procedure, BSR, interactions with anchor gNB etc in 38.305. We are also wondering why this Low Power Periodic and Triggered 5GC-MT-LR Procedure for RRC_INACTIVE state cannot be captured in 23.273 itself.


Summary of Question 5 responses:

-
It seems there is general consensus that LPP message segmentation can also be used in RRC_INACTIVE state using SDT. The companies who answered with "no" to this question (Ericsson, Intel) just think that LPP message segmentation is already covered by the existing specification and need no further attention/discussion. Also some companies who answered with "yes" to this question share a similar view. 
-
1 company (Nokia) thinks that segmentation aspects should be considered as part of SDT work.
Rapporteur's comments:

-
UL LPP message segmentation requires permission from an LMF. I.e., only if an LMF allows/supports UL LPP message segmentation, a UE can send segmented LPP messages.
-
With regards to the comment from OPPO ("and SDT already supports RLC segmentation") please see Rapporteur's comments to Question 2.

Proposal 3:
UL LPP message segmentation can also be used by the UE in RRC_INACTIVE state; i.e., a LPP message body can be sent in several shorter LPP messages instead of one long LPP message by using the SDT "Subsequent Data Transmission" phase.
Question 6:
If your answer to question 5 was 'yes', do you agree that the serving gNB need to be aware that the UE has additional UL LPP messages (segments) to send (e.g., using BSR MAC CE or similar functionality)?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	This can be up to the implementation of the LPP layer when to deliver the LPP segment to the lower layer. But, the existing BSR mechanism can indicate to the network the amount of data to be sent

	Qualcomm
	
	Some response to Huawei comments above:

I think the existing BSR mechanism may require some clarifications; I'm not sure if BSR applies to signalling as well. Normally, there should be no need to segment NAS messages.

	Apple
	Yes
	Agree with others that BSR can be used

	CATT
	No
	Serving gNB already aware the amount of data to be sent by existing BSR mechanism per LCG. LPP message are carried on DCCH which is applied with BSR as well.
So no need to send additional segment info which is LPP level info to AS.

	ZTE
	No
	We have the same view as CATT

	Ericsson
	No
	Agree with CATT

	Xiaomi
	No
	Agree with CATT.

	Intel
	No 
	Agree with CATT. We should follow SDT discussion, no specific handling for positioning. 

	OPPO
	No 
	This is already supported with BSR. And BSR applies to all LCG, which also includes the logical channel that links to SRB.

	vivo
	No
	Agree with CATT

	Samsung 
	Yes
	Serving gNB needs to be aware that anyhow UE has the additional UL LPP data to be sent. 

	InterDigital
	No
	The BSR mechanism in SDT triggered on LCG basis as legacy can be used for indicating the availability of data in the LCH carrying LPP messages. Additional indication related to segmentation of LPP messages is at the NAS layer and need not be indicated to the gNB.      

	Lenovo, Motorola Mobility
	No
	The segmentation info can remain in the LPP layer and need not be shared with the lower layers.

	Convida
	No
	Agree with CATT and others that we need not have special handling for LPP messages (segments).

	Nokia
	No
	We should provide the LPP signalling transport requirements to SDT and let SDT work decide how best to handle it. Based on the solution decided in SDT work for segmented message transport we can then decide what to capture in 38.305.


Summary of Question 6 responses:

-
From the companies which answered with "yes" for Question 5, 3 companies answered this question with "yes" as well, and therefore, think that the serving gNB need to be aware that the UE has additional UL LPP messages (segments) to send (e.g., using BSR MAC CE or similar functionality).
(Huawei, Apple, Samsung).
-
From the companies which answered with "yes" for Question 5, 8 companies answered this question with "no", and therefore, think that the serving gNB need not be aware that the UE has additional UL LPP messages (segments) to send (e.g., using BSR MAC CE or similar functionality).
(CATT, ZTE, Xiaomi, OPPO, vivo, InterDigital, Lenovo, Convida).
-
However, from the 8 companies which answered with "no" above, 7 companies think gNB is already aware of the amount of data to be sent by existing BSR mechanism.
-
1 company (Nokia) think SDT work need to decide.
Rapporteur's comments:

-
A majority of companies think that a gNB can already be aware of the amount of "data" a UE has to send, and therefore, that any "data" volume thresholds are also applicable to NAS signalling (e.g., existing BSR mechanism).
-
Therefore, no specific Proposal is formulated at this stage and e.g., further discussion and/or progress in SDT work item may be required.
Question 7:
If your answer to Question 5 was 'yes', do you generally agree with the above procedure description in Figure A as baseline for LCS Event Reports for DL-only and RAT-Independent positioning? Please provide any comments/suggestions/modifications in the comments column.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	For the figure, it may not need to include the 5GC LCS entities since there is no involvement of this entity in the overall signalling. Also, there may not need to mention about the step 1-21 in clause 6.3.1 of TS 23.273. We may only need to say that deffered MT-LT for periodic or event-triggered location event is configured in the UE side. Same comment for step9

First,

On step3, there is no need to only mention about RACH since SDT can also be based on CG-SDT. In 3c, BSR MAC CE is also optional since if the SDT transmission can be finished in a single shot, there is no need to send BSR to the network. There is also no need to mention about step5. Step 4 should be after step5 because only after success contention resolution in the UE side and ACK sent from the UE to the network, the network can begin to forward the NAS transport to the AMF. 

Second 

=================BEGIN======================================

3.

The UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request with SDT. 
The UE includes the LCS Event Report, with LPP Provide Location Information (PLI) message embedded in the payload container of the UL NAS Transport message, and the Deferred Routing Identifier received during Step 1 in the Additional Information of the UL NAS Transport message as defined in TS 24.501.
The UE sends the RRC Resume Request message along with the additional information on how many messages the UE has to send (e.g., similar to MAC CE Buffer Status Report (BSR) (FFS)).
The embedded LPP PLI may include the moreMessagesOnTheWay flag [7]. 
==================END=======================================

The LPP PLI is embedded in the LCS event report, rather than included in the NAS payload. The event report message is further sent to LMF, with LPP PLI embedded. Thus, suggest to revise the description as above. 

Similar to the comment above, we may not need to specifically mention about CG-SDT or RA-SDT here. We can combine 3a-c and step5 to a single step that the UE sends Event report embeded LPI to the network, optionally with BSR. 

The MoreMessageOnTheWay flag should also be optional.

Third,

====================BEGIN====================================

8.
Once the noMoreMessages flag [7] in an LPP PLI has been received, the LMF sends an SS Event Report Acknowledgement to the anchor gNB which forwards the message to the serving gNB. The serving gNB then provides the SS Event Report Acknowledgement to the UE at Step 8b in an DL Information Transfer message along with the RRC Release message which terminates the SDT procedure

====================END=====================================

LMF cannot sent SS message and SS message to the UE is only initiated by the AMF. In 23273 there is an optional ACK message.This step should be optional.

	Qualcomm
	
	Some response to Huawei comments above:

On Item #1: Step 3 currently mentions both, CG and RACH.

On Item #3: The Event Report ACK is not optional, and initiated by an LMF. 24.571 describes more clearly which SS messages are AMF and LMF initiated. E.g.,:

LMF: "Upon receipt of the EventReport message from AMF, if the LMF can handle the event report, it returns a supplementary service acknowledgement for the event report to the UE via triggering an Namf_Communication_N1N2MessageTransfer service operation to the serving AMF. The LMF also assigns and includes a Correlation Identifier identifying the LMF."

	Apple
	
	Will there be an SDT-specific stage-2 call flow in 23.273? If so, this call flow could be simplified. 

	CATT
	Yes
	Generally agree to add the above procedure description in Figure A as baseline for LCS Event Reports for DL-only and RAT-Independent positioning, with modifications as below Figure in red.
Note: the proposed figure below is simplified because the original Figure A is not available to edit. The whole message flow still follows figure A.
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Comment #1.
The name of step3c was proposed to update to align with the EDT style in TS36.300. BSR MAC CE is the MAC layer info which can be put in the description of step 3c, instead of in the message flow.
Comment #2:
Message name between gNB and LMF would better be aligned as NGAP message. So step 4 is named as NGAP Uplink NAS Transport  (Event Report, LPP PLI). Event Report and PLI are different messages. So the new step 6 NGAP Downlink NAS Transport (in the above figure) is added.
Comment #3:
Step 6a, 6b, 7a, 7b in Figure A are all optional which can be put in description rather than in the message flow. So we prefer to delete them in the Figure.
Comment #4:
New Step 7 in new figure was extended because the case switching UE into RRC_CONNECTED state also should be captured.
The gNB may use SDT within RRC_INACTIVE for subsequent UL/DL message, or may switch the UE into RRC_CONNETED. 

Comments #5:
According to clause 6.3.1 in TS 23.273, LMF may perform step 26 which triggers UE procedure, as shown below. 
27.
If a location estimate is needed for event reporting, the LMF may perform one or more of the positioning procedures described in clause 6.11.1, 6.11.2 and 6.11.3 and as described for step 8 in clause 6.1.1. The LMF then determines the UE location using the location measurements and/or location estimate(s) obtained at this step and/or received at step 25.

We think this also needs to be captured, as proposed in red below:
8.
Once the noMoreMessages flag [7] in an LPP PLI has been received, the LMF sends an SS Event Report Acknowledgement to the anchor gNB which forwards the message to the serving gNB. The serving gNB then provides the SS Event Report Acknowledgement to the UE at Step 8b in an DL Information Transfer message along with the RRC Release message which terminates the SDT procedure. Or, LMF may perform one or more of of the positioning procedures as steps 27 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1.
9.
Steps 28-31 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.



	ZTE
	No
	We don’t see the need to update the MT-LR procedures for positioning via SDT. The only new thing here is RRC state between UE and gNB which is transparent for NAS layers however. 

	Ericsson
	
	We agree that MT-LR procedure for inactive should be supported. But the above Figure should be part of SA2 spec and SA2 need to discuss furthermore aspects.
One of the bottlenecks that we see is that to allow SDT; the step 16 and 17 needs to be repeated:
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Today this step happens only once; however; for IIOT scenario where UE moves from one zone to other; we see the need to invoke the LCS request carrying LPP message again; or allowing change of content of AD.


	Xiaomi
	
	We are not sure whether the detailed SDT procedure need to be specified in LPP specification.

	Intel
	No
	See comments in question 1 and 2. 



	OPPO
	No 
	We think the detailed SDT type selection procedure is not the scope of LPP spec.

	vivo
	
	From our view, the Event Report is one of the LCS messages. If we agree to capture the procedure in 6.4.4, then the above procedure in Figure A seems unnecessary.



	Samsung 
	Yes 
	we need the baseline description on this new case.

	InterDigital
	Yes
	We have similar understanding with Huawei that details related to 2/4-step RACH and CG-SDT can be removed in step 3 and need not be included in positioning specs since these are part of general SDT procedures. See our comments to Q2.

In essence, details related to SDT which are not specific to MT-LR procedures and operation in INACTIVE need not be described in positioning specs. Only certain procedures which may take into account of SDT (e.g. aligning periodicity/data volume of measurement reports with configured SDT resources) may be described. 

	Lenovo, Motorola Mobility
	No
	Similar to replies to Q1 and Q2, not clear on whether SDT-specific behaviour needs to be captured in the LPP specs or whether a note is needed.

	Convida
	No with comments
	Similar to Q1-Q2, a note can be sufficient to addressing SDT into the existing procedures. If we go into too much detail here, we may run into dependencies and unnecessary changes prior to SDT WI conclusion.

	Nokia
	No
	See our comments to Questions 5 and 6.


Summary of Question 7 responses:
-
4 companies generally agree with the procedure description in Figure A as baseline for LCS Event Reports for DL-only and RAT-Independent positioning.
(Huawei, CATT, Samsung, InterDigital).
-
The 4 companies which provided a (at least partially) positive response suggested some modifications to the procedure; in particular:

-
Details of SDT initiation may not need to be mentioned (Huawei, InterDigital).
-
Optional Steps should be more clearly highlighted (Huawei, CATT).
-
Potential transition to RRC_CONNECTED state could be mentioned (CATT).

-
5 companies do not agree with the procedure description in Figure A as baseline for LCS Event Reports for DL-only and RAT-Independent positioning.
(ZTE, Intel, OPPO, Lenovo, Convida, Nokia).
-
However, the companies which replied negatively seem to see no need to update the MT-LR procedures at all (ZTE) or that this is not in scope of LPP specification (Xiaomi, OPPO, Lenovo), or that a Note can be sufficient (Convida), or this should be discussed in SA2 (Ericsson). 
Rapporteur's comments:

-
As commented in the summary for Questions 2 and 4, in order to determine which specification changes/additions to Stage 2 are needed/sufficient and to assist Stage 3 development, Rapporteur believes that a common understanding of the procedures in RAN2 would be required. Whether the procedures need to be captured in Stage 2 and in which form can be decided later (which however, was not part of this question). The intention here is to develop a "technically correct" procedure.
- 
Rapporteur's understanding is that this is the purpose of this Work Item objective; i.e.,

"Specify [..] procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including […]"
· An update of the procedure is proposed in Annex C, taking the above comments into account. 

-
A Way Forward is proposed together with the summary of Question 8 below.
Question 8:
The current Stage 2 TS 38.305 contains a high level description for deferred MT-LR Event reporting in clause 7.3.4 [4]. If your answer to questions 5-7 was at least partially positive, do you agree to capture the procedure of Figure A in TS 38.305?

NOTE: An LS to SA2 with any potential RAN2 agreements may need to be sent as well.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	Agree that an LS to SA2 is needed. Along with the stage2 description to be endorsed, we also need to let SA2 to determine whether to support MO-LR

	Apple
	Yes
	Agree to liaise SA2

	CATT
	Yes
	Agree to send an LS to SA2 on the RAN2 agreements.

	ZTE
	No
	If really needed, one note in 38.305 is enough in the existing procedure. 

Regarding the LS to SA2, we actually don’t see the need. What actions do we expect SA2 to do? However, if majority companies think it is needed, we would be fine.

	Ericsson
	No
	We would like it to be captured in SA2 specification similar to other low power procedures.
The general procedure should be part of SA2 specification as it is for other similar existing procedures.

Besides the details of SDT would be captured in other RAN specs such as 38.300, 38.321, 38.321



	Xiaomi
	
	We are not sure whether the detailed SDT procedure need to be specified in LPP specification.

	Intel
	No
	See comments in question 1 and 2. 



	OPPO
	
	Agree to send LS to SA2 on RAN2 agreements.

	vivo
	No for the Figure A 

Yes for the LS
	Agree to LS to SA2. The Deferred MT-LR procedure in 23.273 need to be updated at least to support SDT. 

	Samsung 
	Yes for both.
	Agree to send LS to SA2 on RAN2 agreements and capture Figure A.

	InterDigital
	Yes
	Ok to liaise with SA2 upon reaching agreement in RAN2 on the stage 2 description for deferred MT-LR operation in INACTIVE

	Lenovo, Motorola Mobility 
	Yes
	Open to send an LS to SA2. Further discussions are needed on whether to capture Figure A.

	Convida
	Yes
	Agree to send an LS to SA2 based on RAN2 agreements.

	Nokia
	No
	See our comments to Questions 5 and 6.


Summary of Question 8 responses:

-
It seems about 6 companies would generally agree to capture the procedure of Figure A in TS 38.305.
(Huawei, Apple, CATT, Samsung, InterDigital, Convida)

Important Remark: It is not always clear to the Rapporteur whether the Yes/No responses refer to the actual Question, or just to the NOTE in the question.
-
5 companies do not agree to capture the procedure of Figure A in TS 38.305.
(ZTE, Ericsson, Intel, vivo, Nokia)
-
2 companies (Ericsson, vivo) think the procedure should be captured in SA2 specifications.
Rapporteur's comments:

-
As mentioned in the comments to Question 7, rapporteur would suggest the following way forward:

Proposal 4:
The Deferred 5GC-MT-LR Procedure with SDT for DL-only and RAT-independent positioning in Annex C is used as baseline for further work.

NOTE 1:
Some details may depend on further progress of SDT work item.

NOTE 2:
Whether such a procedure needs to be captured in Stage 2 specification or not can be decided later when the procedure has been fully developed/agreed. That is, the procedure can be considered as "running baseline".

NOTE 3:
Once the procedure is stable from RAN2 perspective, send an LS to SA2 including the baseline procedure.
3.2
UL-Only Positioning Methods

For UL-only positioning (at least) the following procedure issues have to be addressed:

-
Triggering of UL positioning in RRC_INACTIVE: Given that SDT is a mobile originated procedure in Rel-17, the use of UL positioning (when allowed/configured by the network) would need to be triggered by the UE.

-
Configuration, activation, and deactivation of SRS in RRC_INACTIVE state.

-
Event reporting in RRC Inactive (which however, can be the same as for DL-only (section 3.1)).

As summarized in section 1 above, the following agreement has already been made at RAN2#114-e:

-
If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS (TBD on what message is used), if UL positioning supported) to the UE. 

Therefore, the UE may initiate a SDT procedure to trigger UL positioning (when allowed/requested by the LMF during the "Location Initiation Phase") and may receive SRS configuration information in an RRC message when in RRC_INACTIVE state.

A possible Stage 2 description for UL-only positioning and LCS Event reporting using the SDT framework may be as follows (note, the below description is based on [3]). 
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Figure B: Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (UL-only positioning).
1.
Steps 1-21 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.


At Step 15 of this procedure described in Figure 6.3.1-1 of TS 23.273 [8], the LMF may perform one or more positioning procedures to obtain an initial UE location estimate. During this step, the LMF may request and obtain the UE positioning capabilities which may include an indication that the UE can support UL positioning in RRC_INACTIVE state. 


The LMF may also provide an UL-PRS 
configuration, or a set of alternative UL-PRS configurations to the serving gNB via an NRPPa Positioning Information Request message. The serving gNB may then send an NRPPa Positioning Information Response message that indicates whether UL positioning can be supported for the UE in RRC_INACTIVE state. For a subsequent change of anchor gNB, the UL-PRS configuration(s) is sent to the new serving gNB as part of the transfer of a UE context to the new serving gNB. 


The serving gNB then sends an RRCConnectionRelease 
with suspendConfig to move the UE to RRC_INACTIVE state. 
2.
The UE monitors for occurrence of the trigger or periodic event requested during step 1. The UE determines which positioning method(s) will be used for the detected event from the request in Step 1 (based on the position method(s) included in an LPP Request Location Information message carried in the LCS Periodic-Triggered Invoke Request during Step 1). 

3.
When event reporting is allowed in RRC_INACTIVE state and after (or slightly before) an event is detected and if CG-SDT resources are not configured or cannot be selected, the UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.
Otherwise, if CG-SDT resources are configured on the selected UL carrier and are valid, the UE sends an RRC Resume Request message in the CG transmission to the gNB. 
The UE sends a "Location Event Indication" along with the RRC Resume Request to trigger UL positioning at the gNB.
UL-PRS is already configured in the UE and anchor gNB during Step 1.

Editor's Note: The "Location Event Indication" may be a new RRC message or an extension of the RRC LocationMeasurementIndication message. 

4.
The serving gNB fetches the UE context from the anchor gNB. The UE context includes the UL-PRS configuration(s) (as determined during Step 1).

5.
The serving gNB determines the UL-PRS configuration based on the UE context information received at Step 4b and sends a NRPPa Positioning Information Update message to the LMF via the serving AMF (probably through the anchor gNB).

6.
The LMF may send a NRPPa Positioning Activation message (possibly with a starting time) to the serving gNB to request UL-PRS activation in the UE.

7.
The serving gNB provides the UL-PRS configuration to the UE along with the RRC Release message over msg4 or MsgB. The message may also include the CG Configuration and a MAC-CE SRS Activation Request (possibly with a starting time).


NOTE:
The UL-PRS configuration at this step may be an index to a pre-configured UL-PRS 





configuration (during Step 1), or a delta-UL-PRS configuration, etc. 

8.
The serving gNB sends a NRPPa Positioning Activation Response message to the LMF when activation in the UE was successful. 

9.
The LMF sends a NRPPa Measurement Request to a group of gNBs incl. the UL-PRS measurement configuration.

10.
The UE transmits UL-PRS according to the activated configuration at Step 7.

11.Each configured gNB at Step 9 measures the UL-PRS.

12.
Same as Step 3, but with the RRC Resume Request message including the SS LCS Event Report indicating the type of event being reported. 

13.
The serving gNB sends the SS LCS Event Report to the anchor gNB, which provides the SS LCS Event Report to the LMF (via serving AMF).

14.
The gNBs that performed the UL-PRS measurements provide an NRRPPa Measurement Response message to the LMF including the UL-PRS measurements performed at Step 11.

15.
The LMF may send a NRPPa Positioning Deactivation Request message to the anchor gNB which forwards the message to the serving gNB. The serving gNB sends the UL-PRS Deactivation to the UE at Step 15b.

Editor's Note: This may be a downlink message in response to UL SDT.

16.
The LMF sends an SS LCS Event Report Acknowledgement to the anchor gNB.

17.
The serving gNB provides the SS LCS Event Report Acknowledgement to the UE along with the RRC Release message. 

18.
Steps 28-31 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.

Question 9:
Do you agree that SRS configuration(s) can be preconfigured to the UE when in RRC_CONNECTED state? I.e., one or more SRS configurations can be provided to the UE during Step 1 of Figure B. The UE does not transmit the preconfigured SRS until activated.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	We think it is hard to predict when the SRS should be transmitted since the UE’s behaviour is sporadic for event-triggered deffered MT-LR and may take a long time to trigger the event, by this time the TA of the UE might have already expired. 

The current procedure can act as a baseline for the UL SRS configuration that the SRS configuration is obtained by UE “requesting” SRS configuration with SDT and the RRC configuration is delivered to the UE by RRCRelease with suspendConfig. Then, after the positioning procedures, the UE indicates to the network that the UL positioning session has finished and the network can release the SRS configuration. 

	Qualcomm
	
	Some response to Huawei comments above:

When the UE needs the SRS transmission (according to requested method(s) in Step1) would be indicated by Step 3c (i.e., once or before the event is detected; e.g. periodic timer expiry).

I think the NW need to indicate to the UE that the UL positioning session has finished, not the UE, since only the LMF knows when it has received sufficient TRP measurements. When UL positioning session has finished NW should send  a SRS Deactivation. 

	Apple
	
	This is one possibility, but other options may be possible. Doesn’t look like there is consensus for this option yet.

	CATT
	No
	If the time of transmission SRS is known in advance, e.g. periodic UL positioning, SRS configuration can be configured to UE when UE is released from RRC_CONNECTED state. Then the UE can send SRS configuration within RRC_INACTIVE if the received SRS configuration is still valid while UL positioning within RRC_inactive is triggered. But now RAN2 didn’t have any agreement on UL positioning method. It is a bit premature to discuss stage 2 procedures with UL positioning method.

	ZTE
	Yes
	We think it will be good if the SRS configuration in RRC connection state can be reused (optionally use, up to gNB), RRC overhead will be reduced. Furthermore, latency reduction will be achieved since UE may not need to request SRS configuration via SDT.

	Ericsson
	No
	We do not think UL SRS configuration needs to be discussed as of now.
We should focus only on how UL LPP/LCS msg can be transported suing SDT.

	Fraunhofer
	Yes
	A UE could be configured with multiple SRS configurations, with different areas of validity. The SRS configuration could also have associated timers, until when it may be used (e.g. the TA is still valid). 

The parameters for TA and power control could be based on the area where the UE currently finds itself in.
One way is to base this on reception of certain DL-PRS or certain value range of measurement made on certain DL RSs. 

	Xiaomi
	Yes
	The SRS configuration can be provided to UE when UE in RRC Connected, and it can be updated when UE in RRC inactive.

	Intel
	Yes
	SRS could also be configured when UE is in INACTIVE.  

	OPPO
	Yes 
	Multiple SRS configurations can be configured by RRC in advance and UE transmit the SRS until activated, i.e. based on explicit signalling or timer.

	vivo
	Yes with comments 
	SRS configuration(s) can be preconfigured to the UE when in RRC_CONNECTED state, e.g. by RRCRelease with SuspendConfig. However, the SRS activation message is not mandatory if the time to send the SRS is included in the configuration.

	Samsung 
	No 
	We also don’t think srs in inactive state needs to be specified as of now, and have to focus on UL LPP msg in inactive.

	InterDigital
	Yes
	We think that the SRS for positioning (SRSp) configuration can be preconfigured along with certain validity conditions (e.g. TA timer, cell area) for determining whether the SRSp pre-configurations can be used when receiving an activation/triggering indication from gNB. As indicated by ZTE, this can also be beneficial for reducing the latency related to requesting/provisioning SRSp configurations. When preconfigured SRSp are not available or valid, then the procedure for requesting the SRSp configurations with SDT can be used.  

	Convida
	Yes, with comments
	We think that this is one option. Other options exist as well and should be FFS. 

	Nokia
	No
	The proposed UL positioning in RRC_INACTIVE seem to diverge too much from the current UL positioning in RRC_CONNECTED. We would like to reuse the UL positioning in RRC_CONNECTED as much as possible for inactive positioning also but where it needs to be different, we would like to understand the motivation for such deviation from connected state procedure.


Summary of Question 9 responses:

-
8 companies generally agree that SRS configuration(s) can be preconfigured to the UE when in RRC_CONNECTED state.
(ZTE, Fraunhofer, Xiaomi, Intel, OPPO, vivo, InterDigital, Convida)
-
5 companies do not agree that SRS configuration(s) can be preconfigured to the UE when in RRC_CONNECTED state.
(Huawei, CATT, Ericsson, Samsung, Nokia)
-
From the 5 companies which disagreed to Question 9, 3 companies think that it is generally premature to discuss UL positioning procedures at this stage.
(CATT, Ericsson, Samsung)
-
From the 5 companies which disagreed to Question 9, 3 companies provided specific reasons/proposals:
-
It is difficult to predict when SRS should be transmitted and by that time the TA of the UE might already have expired (Huawei).

-
If the time of transmission of SRS is known in advance (e.g. periodic UL positioning) SRS configuration can be configured to UE when UE is released from RRC_CONNECTED state (CATT).
-
We should reuse the UL positioning in RRC_CONNECTED as much as possible for inactive positioning (Nokia).
Rapporteur's comments:
-
Although, there is some (but not significant) majority supportive of pre-configuring SRS in the UE, more discussions on the benefits seem required. Overhead and latency reduction were already mentioned as some benefits.
-
Therefore, no specific Proposal is formulated at this stage and further discussion and/or progress on the overall UL positioning procedure seem required.
Question 10:
Do you agree that SRS configuration information (e.g., index to preconfigured SRS configuration, a delta-SRS configuration, or potentially full SRS configuration (FFS)) can be provided to the UE in an RRC Release message? 

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	We agree that the SRS configuration should be included in the RRCRelease message. 

But for preconfigured SRS configuration, not sure about the benefits of this. This just decrease the size of the payload for the RRCRelease message with suspendConfig? If so, we think it is not quite necessary. The network can deliver the full configuration to the UE at the time of RRCRelease with suspendConfig and would have less spec impacts. 

	Qualcomm
	
	Some response to Huawei comments above:

Yes, this was the intention (decrease payload) and to enable Step 5 (since NRPPa Positioning Information Request/Response would have happened during Step 1). 

Would the "full" SRS configuration always fit into an RRC Release message? That's why I've put the FFS here, since I'm not sure how many bits max. can be included in the RRC Release.

	Apple
	
	Agree with CATT that the full SRS configuration can be provided in RRC Release.

	CATT
	Yes but
	If SRS is agreed for UL positioning in Inactive state, the full SRS configuration can be provided to UE in an RRC release message.
Comments on Qualcomm’s concern: the "full" SRS configuration always fit into an RRC Release message, because RRCReconfiguration message which carries SRS-Config shares the same container size as RRC Release message.

	ZTE
	Partially Yes
	We agree SRS configuration can be informed by RRCRelease with SuspendConfig. But we don’t see the need to redesign RRC structure for SRS configuration, e.g. delta-SRS configuration. 

	Ericsson
	Not as of now
	This depends upon whether UL SRS (UTDOA) based positioning method can be supported in Inactive state. We need to agree on that. We think this should be discussed 

	Fraunhofer
	Yes
	We agree to provide delta-SRS configuration or an identifier to the SRS configuration in suspendConfig. We are concerned about a larger message size, when providing the full configuration in a suspendConfig.
With delta-SRS configuration, the configuration can be updated with less overhead when the UE moves within the RNA.

Third, the SRS configuration could be split into common and UE specific parts. The common part could be coordinated within an area (e.g. positioning system information area) or be common to the configuration applicable for RRC_CONNECTED and RRC_INACTIVE states. The common part could be signalled by posSIB and addressed to multiple users. The UE specific part could be added to SDT. Alternatively, some of the UE specific parameters could be derived based on, for example, the UE identifier or based on the cell where the suspendConfig was received – for example to maintain orthogonality between UEs when the UE moves within the RNA. 


	Xiaomi
	Yes
	We think the full SRS configurations can be provided to UE by RRC release message.

	Intel
	Yes
	

	OPPO
	Yes 
	We agree SRS configurations can be provided to UE by RRC release message.

	vivo
	Yes for full configuration
	Other enhancements to reduce the size of configuration are for further study.

Besides, these enhancements of configuration are decoupled with the UL positioning in RRC_INACTIVE.

	Samsung 
	No 
	Please refer to the answer for question 9.

	InterDigital
	Yes
	We agree that the SRSp config information, including at least the delta-SRSp configuration and the index to an SRSp pre-configuration, can be sent in RRCRelease message with SuspendConfig

	Convida
	Yes, with comments
	We agree that full SRSp config could be sent in an RRC Release message. Details for reducing the size of configuration can be left FFS, for example SRSp config indices, delta SRSp configs, and the like. 

	Nokia
	No
	The proposed UL positioning in RRC_INACTIVE seem to diverge too much from the current UL positioning in RRC_CONNECTED. We would like to reuse the UL positioning in RRC_CONNECTED as much as possible for inactive positioning also but where it needs to be different, we would like to understand the motivation for such deviation from connected state procedure.


Summary of Question 10 responses:

-
11 companies generally agree that the SRS configuration can be provided to the UE in an RRC Release message.
(Huawei, Apple, CATT, ZTE, Fraunhofer, Xiaomi, Intel, OPPO, vivo, InterDigital, Convida)

(On the preconfigured SRS configuration, please see proposed conclusion for Question 9 above).
-
3 companies generally disagree that the SRS configuration can be provided to the UE in an RRC Release message:

-
Ericsson thinks this depends upon whether UL SRS (UTDOA) based positioning method can be supported in Inactive state.

-
Samsung thinks SRS transmission in RRC_INACTIVE state does not need to be specified as of now.
-
Nokia thinks we should reuse the UL positioning in RRC_CONNECTED as much as possible for inactive positioning.
Rapporteur's comments:
-
There seems a clear majority which agree that the SRS configuration can be provided to the UE in an RRC Release message.

-
The support of UL positioning methods has already been agreed, since part of the work item objectives.

-
The reuse of UL positioning in RRC_CONNECTED for inactive positioning seems generally difficult, since UL positioning is a LMF/network triggered procedure (which may even be transparent to the UE) and SDT is a UE initiated procedure. However, further contributions on possible commonality are invited.
-
Rapporteur would suggest the following way forward:

Proposal 5:
For UL-based positioning (UL-only and UL+DL positioning) in RRC_INACTIVE state, the SRS configuration can be provided to the UE in an RRC Release message.
Question 11:
Do you agree that the UE can trigger UL positioning (if requested by the LMF during the "location initiation phase" (Step 1 in Figure B)) with an RRC message (e.g., LocationMeasurementIndication or a new message) provided along with an RRC Resume Request at SDT initiation?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	We think no special indication is needed and this can be up to the network to decide whether to use UL positioning for INACTIVE UE. If the network think UL positioning is needed, the LMF will request gNB to configure SRS for the UE and the SRS configuration can be delivered to the UE via the RRCRelease message. 



	Qualcomm
	
	Some response to Huawei comments above:

At this stage, the NW has already decided to use UL positioning at Step 1.

I think the gNB can configure SRS via RRC Release message only after UE has triggered SDT. That's why I think Step 3c ("Location Event Indication") is needed in the first place. If the LMF instigates the UL procedure as in Rel-16, I think the UE would have to be in RRC_CONNECTED state.

	Apple
	
	If we agree to that call flow (but we are not there yet), then some sort of indication to the gNB will be needed.

	CATT
	No
	We can wait for the agreement from RAN1 on how to receive SRS signal by gNB first. 

	ZTE
	No
	We share the same view as Huawei

	Ericsson
	
	Sounds interesting. But not sure if it is for Rel-17.

	Fraunhofer
	Yes
	For activating or deactivating SRS, some form of trigger is needed. However, for providing the configuration itself, the configuration can also be provided while in RRC_CONNECTED and triggered (e.g. via SDT). 

	Xiaomi
	No
	The SRS configuration of UE can be provided to gNB by LMF as Rel-16 procedure.

	Intel
	No
	Existing procedure can be reused.

	OPPO
	No 
	We can reuse the legacy procedure.

	vivo
	No
	Share the same view with Huawei and CATT

	InterDigital
	Yes
	There may be some merit for UE to send an indication to gNB, especially considering SDT is currently supported to UE-triggered scenario, for requesting a new SRSp configuration (when detecting an event for UL positioning in step 2) or for requesting activation of a preconfigured SRSp configuration (when validity condition is met, e.g. TA timer)

	Convida
	Yes, with comments
	We are ok with some enhancements for UE triggers in RRC_INACTIVE state. Based on existing 38.305 procedures, the UE would have to be in RRC_CONNECTED state for a UE to trigger an UL positioning procedure.

	Nokia
	No
	The proposed UL positioning in RRC_INACTIVE seem to diverge too much from the current UL positioning in RRC_CONNECTED. We would like to reuse the UL positioning in RRC_CONNECTED as much as possible for inactive positioning also but where it needs to be different, we would like to understand the motivation for such deviation from connected state procedure.


Summary of Question 11 responses:

-
3 companies generally agree that the UE can trigger UL positioning (if requested by the LMF during the "location initiation phase" (Step 1 in Figure B)) with an RRC message provided along with an RRC Resume Request at SDT initiation.
(Fraunhofer, InterDigital, Convida)
-
8 companies generally do not agree that the UE can trigger UL positioning (if requested by the LMF during the "location initiation phase" (Step 1 in Figure B)) with an RRC message provided along with an RRC Resume Request at SDT initiation.
(Huawei, CATT, ZTE, Xiaomi, Intel, OPPO, vivo, Nokia)
-
Some companies think "existing procedure" can be used for RRC_INACTIVE state.
(Xiaomi, Intel, OPPO)
Rapporteur's comments:

-
Rapporteur thinks that there is no "existing procedure" for UL positioning in RRC_INACTIVE state. UL positioning currently always requires RRC_CONNECTED state and is currently always a pure NW based procedure (i.e., LMF initiated), which can even be transparent to the UE in the case of Rel-15 SRS is used. However, SDT is a UE triggered procedure in Rel-17 and therefore, some specific procedure to support UL positioning in RRC_INACTIVE state seem required.
-
A Way Forward is proposed together with the summary of Question 13 below.
Question 12:
Do you generally agree with the above procedure description in Figure B as baseline for LCS Event Reports for UL-only positioning? Please provide any comments/suggestions/modifications in the comments column.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	First,

Same comment as the above for the LCS entities and SA2 stage procedures.

Second, for the following paragraph in step1. We think this is dependent on the discussion above whether to preconfig a series of SRS configuration to the UE before the UL positioning, and we think this is not necessary. The SRS configuration can be provided to the UE on-the-go and this has the least spec impacts. 

==============BEGIN==========================================


The LMF may also provide an UL-PRS configuration, or a set of alternative UL-PRS configurations to the serving gNB via an NRPPa Positioning Information Request message. The serving gNB may then send an NRPPa Positioning Information Response message that indicates whether UL positioning can be supported for the UE in RRC_INACTIVE state. For a subsequent change of anchor gNB, the UL-PRS configuration(s) is sent to the new serving gNB as part of the transfer of a UE context to the new serving gNB. 

===============END==========================================

Third, 

==============BEGIN==========================================


At Step 15 of this procedure described in Figure 6.3.1-1 of TS 23.273 [8], the LMF may perform one or more positioning procedures to obtain an initial UE location estimate. During this step, the LMF may request and obtain the UE positioning capabilities which may include an indication that the UE can support UL positioning in RRC_INACTIVE state. 

=============END============================================

The above paragraph also needs discussion since we think this is under the assumption that the LMF needs to know about the UE capability for INACTIVE positioning. But we agree that it is necessary for the LMF to know the UE capability for positioning in RRC_INACTIVE

The important thing, from our understanding. Is that the gNB know the UE is configured with deferred MT-LR and the UE has capability for positioning in RRC_INACTIVE, such that the gNB can release the UE to the correct RRC state (i.e., RRC_INACTIVE when there is ongoing deferred MT-LR and the UE has the capability to do INACTIVE pos). This is common for UL and DL positioning. 

Fourth,

=============BEGIN==========================================

2.
The UE monitors for occurrence of the trigger or periodic event requested during step 1. The UE determines which positioning method(s) will be used for the detected event from the request in Step 1 (based on the position method(s) included in an LPP Request Location Information message carried in the LCS Periodic-Triggered Invoke Request during Step 1). 

=============END============================================

For deferred MT-LR, no LPP message is sent to the UE. An LCS message is sent to the UE from the AMF configuring the event type of the deferred MT-LR. And the UE cannot determine the positioning method of the deferred MT-LR, only the LMF can determine the positioning method and it is up to the implementation of the LMF to choose UL positioning as the positioning method. 

Fifth,

============BEGIN============================================

3.
When event reporting is allowed in RRC_INACTIVE state and after (or slightly before) an event is detected and if CG-SDT resources are not configured or cannot be selected, the UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.
Otherwise, if CG-SDT resources are configured on the selected UL carrier and are valid, the UE sends an RRC Resume Request message in the CG transmission to the gNB. 
The UE sends a "Location Event Indication" along with the RRC Resume Request to trigger UL positioning at the gNB.
UL-PRS is already configured in the UE and anchor gNB during Step 1.
===========END==============================================

Similar to question 11, we don’t think the part highlighted in turquoise is appropriate. The UL positioning cannot triggered by UE. Also the gNB cannot initiate an NRPPa message to LMF. We think the UE should send LCS message of Event Report, followed by step 2 of event detections.

We don't need to mention about the SDT type to send the data per comments above. 

We think the highlighted part in green is not needed if the SRS configuration is delivered to the UE in the preparation phase. 

Sixth, 

============BEGIN============================================

4.
The serving gNB fetches the UE context from the anchor gNB. The UE context includes the UL-PRS configuration(s) (as determined during Step 1).

5.
The serving gNB determines the UL-PRS configuration based on the UE context information received at Step 4b and sends a NRPPa Positioning Information Update message to the LMF via the serving AMF (probably through the anchor gNB).

===========END==============================================

Since the UE cannot trigger gNB for UL positioning, it is not appropriate for the gNB to initiate the NRPPa message in step 5, or to retrieve SRS from anchor gNB. It is better to let the serving gNB to decide the SRS, since it may already take a long time for the UE to detect an event after being configured deferred events. 

So we think step 4-5 should be merged to simply gNB forwarding Event Report to the LMF.

Seven, 

============BEGIN============================================

6.
The LMF may send a NRPPa Positioning Activation message (possibly with a starting time) to the serving gNB to request UL-PRS activation in the UE.

7.
The serving gNB provides the UL-PRS configuration to the UE along with the RRC Release message over msg4 or MsgB. The message may also include the CG Configuration and a MAC-CE SRS Activation Request (possibly with a starting time).


NOTE:
The UL-PRS configuration at this step may be an index to a pre-configured UL-PRS 





configuration (during Step 1), or a delta-UL-PRS configuration, etc. 

8.
The serving gNB sends a NRPPa Positioning Activation Response message to the LMF when activation in the UE was successful.
===========END==============================================

We think it is better to let the serving gNB to decide the SRS, so step 6 and 8 should be Positioning Information Request and Positioning Information Response message.

Eight, 

============BEGIN============================================

12.
Same as Step 3, but with the RRC Resume Request message including the SS LCS Event Report indicating the type of event being reported. 

13.
The serving gNB sends the SS LCS Event Report to the anchor gNB, which provides the SS LCS Event Report to the LMF (via serving AMF).
===========END==============================================

The LCS message can be Cancel Location, rather than Event report in this step. Event report should be sent in the preparation phase.

Nine
The LMF cannot send SS message to the UE in step16. The SS message is initiated by the AMF.

In 23273 there is an optional ACK message. This step should be optional.



	Qualcomm
	
	Some response to Huawei comments above:

Item#1: The 5GC LCS Entities would be involved in Steps 1 and 18.

Item #4: The LCS-PeriodicTriggeredInvoke can inlude an LPP PDU. The UE determines which positioning method(s) are to be used for the detected event from the position method(s) included in an LPP Request Location Information message carried in the LCS Periodic-Triggered Invoke Request. 

(23.273: "The LCS Periodic-Triggered Location Invoke … may include an embedded positioning message which indicates certain allowed or required location measurements…")

Item #5: The gNB can initiate an NRPPa Positionig Information Update at Step 5, since the NRPPa Positioning Information Request/Response procedure was already perfomed at Step 1. 

The SRS configuration would still be decided by the serving gNB, but taking the preconfigured information into account. E.g., the serving gNB may select the required configuration from a set of preconfigured configurations.

Item #6: The serving gNB decides on the SRS, but taking the preconfigured information into account. If none of the preconfigured configurations is appropriate, the gNB could send a delta configuration, or probably a full configuration (FFS). 

Item #7: The Positioning Information Request/Response procedure would be LMF triggered, and therefore, would move the UE to RRC_CONNECTED, unless the UE has initiated SDT before that. The intended purpose of Step 3c is to trigger SDT which allows SRS configuration in RRC_INACTIVE. The serving gNB decides on the SRS as mentioned above and pushes the finally used configuration to the LMF at Step 5.

Item #8: The Event Report would be transparent to the gNB. It is not clear to me how the UL positioning procedure can be completed in RRC_INACTIVE, if the NRPPa Position Information Request/Response, NRPPa Positioniing Activation Request/Response would be triggered if Step3c is replaced by an Event Report.

Item #9: See my comment for Question 7.

	Apple
	
	As we mentioned above, the stage-2 “partitioning” between 23.273 and 38.305 is not yet clear.

	CATT
	No
	Procedures rely on what kind of positioning signal should be used for UL positioning in Inactive state. We suggest discussing the procedures after the positioning signal issue is finalized in RAN1.

	ZTE
	No
	Some clarifications will be enough in 38.305 rather than to introduce such procedure. It is hard to correctly capture the procedure. For instance, in the figure, SRS is transmitted outside SDT duration within RRC inactive state. However, how could trigger UE to transmit SRS outside SDT duration within RRC inactive, especially for aperiodic SRS? There is no DCI transmission in such case.

	Ericsson
	No
	

	Xiaomi
	No
	We should first decide how to configure SRS to RRC inactive UE.
For the steps 4 and 5, we need more discussion.

	Intel
	No
	See comments in question 1 and 2. 



	OPPO
	No 
	There are still many open issues for UL positioning in RRC_INACTIVE, i.e. how to configure SRS, how to transmit the SRS, etc. We prefer to define the procedure after the issues of UL positioning have been settled.

	vivo
	No
	The details about SRS configuration should be decided at first, e.g., whether the SRS configuration can be updated during RRC_INACTIVE.

	Samsung 
	No 
	

	InterDigital
	Yes
	Similar to our comment in Q7, the details related to general SDT procedures (e.g. 2/4-step RACH and CG-SDT) can be removed in step 3 and need not be included in positioning specs.
We are generally ok with the procedure for UL positioning in INACTIVE as a starting point and additional details (e.g. need for an indication to trigger SRSp configuration) can be discussed further.   

	Convida
	No, with comments
	We think this could be a starting point, but there are some unknowns with the SDT procedures that are part of the proposed procedures. As in previous questions, it may be best to incorporate note(s) in the existing procedures.

	Nokia
	No
	The proposed UL positioning in RRC_INACTIVE seem to diverge too much from the current UL positioning in RRC_CONNECTED. We would like to reuse the UL positioning in RRC_CONNECTED as much as possible for inactive positioning also but where it needs to be different, we would like to understand the motivation for such deviation from connected state procedure.


Summary of Question 12 responses:

-
2 companies generally agree to use the procedure description in Figure B as baseline for LCS Event Reports for UL-only positioning.
(Huawei, InterDigital).
-
Huawei suggested some modification, with more details provided in section 4.

-
InterDigital suggest to remove the details related to general SDT.
-
10 companies generally do not agree to use the procedure description in Figure B as baseline for LCS Event Reports for UL-only positioning.
(CATT, ZTE, Ericsson, Xiaomi, Intel, OPPO, vivo, Samsung, Convida, Nokia)
-
Some reason for disagreement provided are:

-
The applicable UL positioning signal for RRC_INACTIVE should be decided first (CATT).
-
SRS configuration, triggering and transmission in RRC_INACTIVE should be decided first (ZTE, Xiaomi, OPPO, vivo).
Rapporteur's comments:

-
It is Rapporteur's understanding that the objective of the Work Item is to enable the Rel-16 positioning methods in RRC_INACTIVE state. Whether additional UL RSs can be used seems a separate discussion.
-
A Way Forward is proposed together with the summary of Question 13 below.
Question 13:
The current Stage 2 TS 38.305 contains a high level description for deferred MT-LR Event reporting in clause 7.3.4 [4]. If your answer to questions 9-12 was at least partially positive, do you agree to capture the procedure in TS 38.305?

NOTE: An LS to SA2 with any potential RAN2 agreements may need to be sent as well.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Apple
	Yes
	In general, we agree to have “some” procedural description of this in 38.305. No strong view on the LS

	CATT
	No
	Procedure relies on what positioning signal should be used for UL positioning in Inactive state. We suggest discussing the procedure after the signal issue is finalized in RAN1.

	ZTE
	No
	Similar comment as before

	Ericsson
	No
	The general procedure should be part of SA2 specification as it is for other similar existing procedures.
Besides the details of SDT would be captured in other RAN specs such as 38.300, 38.321, 38.321



	Xiaomi
	No
	We should first decide how to configure SRS to RRC inactive UE and the some procedures need more discussion.

	Intel
	No
	See comments in question 1 and 2. 



	OPPO
	No 
	

	vivo
	No
	The LS maybe needed when the detailed procedure of UL positioning in RRC_INACTIVE is decided.

	Samsung 
	No
	

	InterDigital
	Yes
	See our response to Q12

	Convida
	Yes
	We agree that we should add some note(s) to the descriptions in 38.305. We can send an LS once we have some agreements/consensus in RAN2.

	Nokia
	No
	The proposed UL positioning in RRC_INACTIVE seem to diverge too much from the current UL positioning in RRC_CONNECTED. We would like to reuse the UL positioning in RRC_CONNECTED as much as possible for inactive positioning also but where it needs to be different, we would like to understand the motivation for such deviation from connected state procedure.


Summary of Question 13 responses:

-
4 companies generally agree to capture the procedure for LCS Event Reports for UL-only positioning in TS 38.305.
(Huawei, Apple, InterDigital, Convida).
-
9 companies do not agree to capture the procedure for LCS Event Reports for UL-only positioning in TS 38.305.
(CATT, ZTE, Ericsson, Xiaomi, Intel, OPPO, vivo, Samsung, Nokia)
Rapporteur's comments:
-
As commented in the summary for Questions 2, 4 and 7, in order to determine which specification changes/additions to Stage 2 are needed/sufficient and to assist Stage 3 development, Rapporteur believes that a common understanding of the procedures in RAN2 would be required. Whether the procedures need to be captured in Stage 2 and in which form can be decided later. The intention here is to develop a "technically correct" procedure.

-
At the moment, the differences and commonalities between the procedure discussed in Figure B and the modifications proposed by Huawei in Section 4 below are not sufficiently clear to the Rapporteur. 
-
Rapporteur would suggest to analyse both versions further and combine common aspects into a single procedure where possible/applicable.
-
Therefore, Rapporteur would suggest the following Way Forward:
Proposal 6:
For the Deferred 5GC-MT-LR Procedures with SDT for UL-only positioning, the two procedures summarized in Annex D are used as baseline for further work and should be studied/analysed further.

NOTE 1:
Some details may depend on further progress of SDT work item.

NOTE 2:
Whether one or both procedures in Annex D need to be captured in Stage 2 specification or not 
can be decided later when the procedures have been fully developed/agreed. 
NOTE 3:
Possible combinations of the two procedures may also be considered, where possible/applicable.
NOTE 4:
Once the procedure(s) is/are stable from RAN2 perspective, send an LS to SA2 including the 
baseline procedure(s).
3.3
UL+DL Positioning Methods

UL+DL positioning (e.g., Multi-RTT) in RRC_INACTIVE state could then be the combined procedure of Figure A and B, which is shown in Figure C below (note, the below description is based on [3]). For simplicity, the Figure C assumes that the location information fits into a single LPP Provide Location Information (otherwise, the corresponding steps in Figure A would apply).
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Figure C: Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (UL+DL positioning).
1.
Steps 1-21 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.


At Step 15 of this procedure described in Figure 6.3.1-1 of TS 23.273 [8], the LMF may perform one or more positioning procedures to obtain an initial UE location estimate. During this step, the LMF may request and obtain the UE positioning capabilities which may include an indication that the UE can support UL+DL positioning in RRC_INACTIVE state. 


The LMF may also provide an UL-PRS configuration, or a set of alternative UL-PRS configurations to the serving gNB via an NRPPa Positioning Information Request message. The serving gNB may then send an NRPPa Positioning Information Response message that indicates whether UL positioning can be supported for the UE in RRC_INACTIVE state. For a subsequent change of anchor gNB, the UL-PRS configuration(s) is sent to the new serving gNB as part of the transfer of a UE context to the new serving gNB. 


The serving gNB then sends an RRCConnectionRelease 
with suspendConfig to move the UE to RRC_INACTIVE state. 
2.
The UE monitors for occurrence of the trigger or periodic event requested during step 1. The UE determines which positioning method(s) will be used for the detected event from the request in Step 1 (based on the position method(s) included in an LPP Request Location Information message carried in the LCS Periodic-Triggered Invoke Request during Step 1). 

3.
When event reporting is allowed in RRC_INACTIVE state and after (or slightly before) an event is detected and if CG-SDT resources are not configured or cannot be selected, the UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.
Otherwise, if CG-SDT resources are configured on the selected UL carrier and are valid, the UE sends an RRC Resume Request message in the CG transmission to the gNB. 
The UE sends a "Location Event Indication" along with the RRC Resume Request to trigger UL positioning at the gNB.
UL-PRS is already configured in the UE and anchor gNB during Step 1.

Editor's Note: The "Location Event Indication" may be a new RRC message or an extension of the RRC LocationMeasurementIndication message.  

4.
The serving gNB fetches the UE context from the anchor gNB. The UE context includes the UL-PRS configuration(s) (as determined during Step 1).

5.
The serving gNB determines the UL-PRS configuration based on the UE context information received at Step 4b and sends a NRPPa Positioning Information Update message to the LMF via the serving AMF (probably through the anchor gNB).

6.
The LMF may send a NRPPa Positioning Activation message (possibly with a starting time) to the serving gNB to request UL-PRS activation in the UE.

7.
The serving gNB provides the UL-PRS configuration to the UE along with the RRC Release message over msg4 or MsgB. The message may also include the CG Configuration and a MAC-CE SRS Activation Request (possibly with a starting time).


NOTE:
The UL-PRS configuration at this step may be an index to a pre-configured UL-PRS 





configuration (during Step 1), or a delta-UL-PRS configuration, etc. 

8.
The serving gNB sends a NRPPa Positioning Activation Response message to the LMF when activation in the UE was successful. 

9.
The LMF sends a NRPPa Measurement Request to a group of gNBs incl. the UL-PRS measurement configuration.

10.
The UE transmits UL-PRS according to the activated configuration at Step 7.

11.
The UE measures the DL-PRS, and each configured gNB at Step 9 measures the UL-PRS.

12.
Same as Step 3, but with the RRC Resume Request message including the SS LCS Event Report indicating the type of event being reported. The LCS Event Report includes an LPP Provide Location Information message containing the DL-PRS measurements. 

13.
The serving gNB sends the SS LCS Event Report to the anchor gNB, which provides the SS LCS Event Report to the LMF (via serving AMF).

14.
The gNBs that performed the UL-PRS measurements provide an NRRPPa Measurement Response message to the LMF including the UL-PRS measurements performed at Step 11b. 

15.
The LMF may send a NRPPa Positioning Deactivation Request message to the anchor gNB which forwards the message to the serving gNB. The serving gNB sends the UL-PRS Deactivation to the UE at Step 15b.

Editor's Note: This may be a downlink message in response to UL SDT.

16.
The LMF sends a SS LCS Event Report Acknowledgement to the anchor gNB.

17.
The serving gNB provides the SS LCS Event Report Acknowledgement to the UE along with the RRC Release message. 

18.
Steps 28-31 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.

Question 14:
Do you generally agree with the above procedure description in Figure C as baseline for LCS Event Reports for UL+DL positioning? Please provide any comments/suggestions/modifications in the comments column.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	The same comments for DL and UL applied for DL+UL since it is a combination of the two

	Apple
	
	Same comments as above

	CATT
	No
	Procedure relies on what positioning signal should be used for UL positioning in Inactive state. We suggest discussing the procedure after the signal issue is finalized in RAN1.

	ZTE
	No
	Similar comment as before

	Ericsson
	No
	

	Fraunhofer
	Not yet
	We see the need to have an optional step to update the assistance data during RRC_INACTIVE positioning.

Since a UE can move away from the (last) serving cell where the UE received suspendConfig and camp in a different cell, the AD provided to the UE may not be optimal anymore. 

At least the NR-SelectedDL-PRS-IndexList may need to be updated, if the size of NR-DL-PRS-AssistanceData is large enough to cover the RNA.

One option is to provide several configurations of assistance data (similar to what we are discussing in uplink) and indicate which of them is suitable at the given UE location.

Other option is to provide the configuration using SDT. 

State transitions need to be reduced if possible. 



	Xiaomi
	No
	Same comments as above.

	Intel
	No
	See comments in question 1 and 2. 



	OPPO
	No
	Same comments as above.

	vivo
	No
	

	Samsung 
	NO
	

	InterDigital
	Maybe
	Similar comments provided for DL and UL positioning in INACTIVE apply for DL+UL. As indicated by Fraunhofer, there may be some benefits (e.g. latency reduction) in considering sending updated assistance data (PRS configurations) and SRSp configurations with SDT based on UE-initiated triggers when supporting DL+UL positioning in INACTIVE 

	Convida
	No, with comments
	Same comments as above, we think that a note can be added to the existing procedures, minimizing SDT impacts on positioning specifications.

	Nokia
	No
	The UL positioning part needs more discussion.


Summary of Question 14 responses:

-
1 company generally agrees to use the procedure description in Figure C as baseline for LCS Event Reports for UL+DL positioning.
(Huawei)
-
Huawei suggested some modification, with more details provided in section 4.
-
11 companies generally do not agree to use the procedure description in Figure C as baseline for LCS Event Reports for UL+DL positioning.
(CATT, ZTE, Ericsson, Fraunhofer, Xiaomi, Intel, OPPO, vivo, Samsung, Convida, Nokia).
-
Since UL+DL positioning procedures are essentially a combination of UL-only and DL-only procedures, company comments are essentially the same as provided in response to corresponding Questions for DL-only and UL-only positioning.
Rapporteur's comments:

-
A Way Forward is proposed together with the summary of Question 15 below.
Question 15:
The current Stage 2 TS 38.305 contains a high level description for deferred MT-LR Event reporting in clause 7.3.4 [4]. If your answers to question 14 was generally positive, do you agree to capture the procedure in TS 38.305?

NOTE: An LS to SA2 with any potential RAN2 agreements may need to be sent as well.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Apple
	
	Same comments as above

	CATT
	No
	Procedure relies on what positioning signal should be used for UL positioning in Inactive state. We suggest discussing the procedure after the signal issue is finalized in RAN1.

	ZTE
	No
	

	Ericsson
	No
	

	Fraunhofer
	Not yet
	More discussion is needed

	Xiaomi
	No
	

	Intel
	No
	See comments in question 1 and 2. 



	OPPO
	No 
	

	vivo
	No
	

	Samsung 
	No 
	

	InterDigital
	Yes, with comments
	Same comments provided for DL and UL positioning procedures apply here

	Convida
	No
	

	Nokia
	No
	The UL positioning part needs more discussion.


Summary of Question 15 responses:

-
2 companies generally agree to capture the procedure for LCS Event Reports for UL+DL positioning in TS 38.305.
(Huawei, InterDigital).

-
11 companies do not agree to to capture the procedure for LCS Event Reports for UL+DL positioning in TS 38.305.
(CATT, ZTE, Ericsson, Fraunhofer, Xiaomi, Intel, OPPO, vivo, Samsung, Convida, Nokia)
Rapporteur's comments:

-
As commented in the summary for Questions 2, 4, 7 and 13, in order to determine which specification changes/additions to Stage 2 are needed/sufficient and to assist Stage 3 development, Rapporteur believes that a common understanding of the procedures in RAN2 would be required. Whether the procedures need to be captured in Stage 2 and in which form can be decided later. The intention here is to develop a "technically correct" procedure.

-
At the moment, the differences and commonalities between the procedure discussed in Figure C and the modifications proposed by Huawei in Section 4 below are not sufficiently clear to the Rapporteur.

-
Rapporteur would suggest to analyze both versions further and combine common aspects into a single procedure where possible/applicable.

-
Therefore, Rapporteur would suggest the follwowing Way Forward:

Proposal 7:
For the Deferred 5GC-MT-LR Procedures with SDT for UL+DL positioning, the two procedures summarized in Annex E are used as baseline for further work and should be studied/analysed further.

NOTE 1:
Some details may depend on further progress of SDT work item.

NOTE 2:
Whether one or both procedures in Annex E need to be captured in Stage 2 specification or not 
can be decided later when the procedures have been fully developed/agreed. 

NOTE 3:
Possible combinations of the two procedures may also be considered, where possible/applicable.

NOTE 4:
Once the procedure(s) is/are stable from RAN2 perspective, send an LS to SA2 including the 
baseline procedure(s).
4.
Other

For any additional comments/input not already covered in sections 2 and 3 above, please use the below Table.

	Company
	Comments

	Huawei, HiSilicon
	In Section 5.2, it reads the following paragraph

==========================BEGIN===========================================

5.2
UE Positioning Operations

To support positioning of a target UE and delivery of location assistance data to a UE with NG-RAN access in 5GS, location related functions are distributed as shown in the architecture in Figure 5.1-1 and as clarified in greater detail in TS 23.501 [2] and TS 23.273 [35]. The overall sequence of events applicable to the UE, NG-RAN and LMF for any location service is shown in Figure 5.2-1.

Note that when the AMF receives a Location Service Request in case of the UE is in CM-IDLE state, the AMF performs a network triggered service request as defined in TS 23.502 [26] and TS 23.273 [35] in order to establish a signalling connection with the UE and assign a specific serving gNB or ng-eNB. The UE is assumed to be in connected mode before the beginning of the flow shown in the Figure 5.2-1; that is, any signalling that might be required to bring the UE to connected mode prior to step 1a is not shown. The signalling connection may, however, be later released (e.g. by the NG-RAN node as a result of signalling and data inactivity) while positioning is still ongoing.

========================END===============================================

It is not quite clear the “connected” here corresponds to RRC_CONNECTED or CM_CONNECTED. But based on the context, it should be RRC_CONNECTED. Then, with the introduction of positioning in RRC_INACTIVE, this part also needs revision.

In section 7.5

======================BEGIN================================================

7.5
Procedures for Broadcast of Assistance Data

7.5.1
General

Positioning assistance data can be included in positioning System Information Blocks (posSIBs) as described in TS 36.331 [13], TS 38.331 [14] and TS 36.355 [19]. The posSIBs are carried in RRC System Information (SI) messages. The mapping of posSIBs (assistance data) to SI messages is flexibly configurable and provided to the UE in SIB1 for NG-RAN node TS 36.331 [13], TS 38.331 [14].

The UE may request posSI by means of on-demand SI request in RRC_IDLE/RRC_INACTIVE and also request posSIBs by means of on-demand SI request in RRC_CONNECTED as described in TS 38.331 [14].

=======================END================================================

Currently, it is under discussion whether the dedicated signalling can be sent by SDT to request SI message in RRC_INACTIVE. If it is finally approved that UE can also send RRC message to the gNB to request SI message instead of by performing msg1/3-based SI request. This part probably needs to be modified. But I would also want to say that the previous text is not that specific in this part either. There is nothing wrong but there is no need to mention about the RRC state if on-demand SI request can be performed in all RRC states. 

	Fraunhofer
	We haven’t covered the assistance data update for DL-TDOA. The UE could move away from its last serving cell while it is in inactive state and camp on a different cell. Then the assistance data is no longer valid or optimal. In this case, it may be beneficial to provide a UE with several sets of assistance data for DL (as for UL RRC_INACTIVE), and indicate which of the set is applicable in the current cell. 

	Huawei, HiSilicon
	For the procedure for UL positioning in RRC_INACTIVE for deferred MT-LR, we have the following solution to consider. 
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1. Steps 1-21 of TS 23.273, Clause 6.3.1 for deferred MT-LR for Periodic or Triggered Location Events are performed. 

2. The UE is released by the anchor gNB from RRC_CONNECCTED to RRC_INACTIVE by RRCRelease with SuspendConfig. The UE may be configured with CG-SDT or RA-SDT for small data transmission.

NOTE:
Before step 2, the anchor gNB should know the UE capability for UL positioning in RRC_INACTIVE and the on-going deferred MT-LR session in the UE, such that the gNB can make informed decision on transferring the RRC state of the UE to RRC_INACTIVE, instead of RRC_IDLE. 
3. The UE monitors for occurrence of the triggered or periodic event requested in step 16 of TS 23.273 Clause 6.3.1. 
4. If a certain event is triggered or the periodic timer of the periodic event expires, the UE sends Event Report to the network with Small Data Transmission from the UE to the gNB and then to the LMF.
NOTE: The serving gNB of the UE when UE performs step 4 might be the same or different from the anchor gNB where the UE is released to the RRC_INACTIVE state. If the serving gNB is the same as the anchor gNB, either RA-SDT or CG-SDT can be performed; if the serving gNB is different from the anchor gNB, only RA-SDT can be performed. 
5. When the LMF receives the event report and if it can handle this event report, the LMF returns a supplementary services acknowledgment for the event report to the UE by subsequent DL Small data Transmission from gNB to the UE.
6. If location estimate is needed for the Event Report and the LMF determines to perform UL positioning for the UE based on prior knowledge of the UE capability for UL positioning, the LMF sends NRPPa message POSITIONING INFORMATION REQUEST to the serving gNB of the UE with the field Request SRS characteristics for the SRS transmission in the UL.

7. After the request from the LMF, according to the Request SRS Characteristics field within POSITIONING INFORMATION REQUST, the gNB configures the SRS of the UE and send the configuration to the LMF.

8. The serving gNB configures the UE with RRCRelease message with SuspendConfig to keep the UE in RRC_INACTIVE state. The RRCRelease message contains the SRS configuration for UL positioning and TA configuration for uplink transmission. 

9. The LMF sends a NRPPa MEASUREMENT REQUEST to a group of gNBs for SRS measurement including the SRS configuration.
10. The UE sends SRS after it receives the SRS configuration from the serving gNB and the gNBs that have received the NRPPa message for measurement request perform measurement of the SRSs sent by the UE.

NOTE:
The UE sends SRS immediately (still up to the UE requirements) after it receives the SRS configuration means that only periodic SRS is supported for UL positioning in RRC_INACTIVE. The UE will release the SRS configuration when the TA expires. The network shall take the length of the time it takes to perform the measurement into account in the TA configuration . 

11. After performing the SRS measurements, the gNBs send measurement results to the LMF with NRPPa message MEASUREMENT RESPONSE.

12. Steps 28-31 of TS 23.273, Clause 6.3.1 for deferred MT-LR for Periodic or Triggered Location Events are performed.


	Huawei, HiSilicon
	For the procedure for UL positioning in RRC_INACTIVE for deferred MT-LR, we have the following solution for the group to consider. 
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1. Steps 1-21 of TS 23.273, Clause 6.3.1 for deferred MT-LR for Periodic or Triggered Location Events are performed. 

2. The UE is released by the anchor gNB from RRC_CONNECCTED to RRC_INACTIVE by RRCRelease with SuspendConfig. The UE may be configured with CG-SDT or RA-SDT for small data transmission.

NOTE:
Before step 2, the anchor gNB should know the UE capability for UL+DL positioning in RRC_INACTIVE and the on-going deferred MT-LR session in the UE, such that the gNB can make informed decision on transferring the RRC state of the UE to RRC_INACTIVE, instead of RRC_IDLE. 
3. The UE monitors for occurrence of the triggered or periodic event requested in step 16 of TS 23.273 Clause 6.3.1. 
4. If a certain event is triggered or the periodic timer of the periodic event expires, the UE sends Event Report to the network with Small Data Transmission from the UE to the gNB and then to the LMF.
NOTE: The serving gNB of the UE when UE performs step 4 might be the same or different from the anchor gNB where the UE is released to the RRC_INACTIVE state. If the serving gNB is the same as the anchor gNB, either RA-SDT or CG-SDT can be performed; if the serving gNB is different from the anchor gNB, only RA-SDT can be performed. 
5. When the LMF receives the event report and if it can handle this event report, the LMF returns a supplementary services acknowledgment for the Event Report to the UE by subsequent DL Small data Transmission from gNB to the UE
6. If location estimate is needed for the Event Report and the LMF determines to perform UL+DL positioning for the UE based on prior knowledge of the UE capability for UL+DL positioning, the LMF sends LPP message RequestLocationInformation to the UE via subsequent DL Small Data Transmission from the gNB to the UE.

7. For the UL+DL positioning, the LMF sends NRPPa message POSITIONING INFORMATION REQUEST to the serving gNB of the UE with the field Request SRS characteristics for the SRS transmission in the UL positioning.

8. After the request from the LMF, according to the Request SRS Characteristics field within POSITIONING INFORMATION REQUST, the gNB configures the SRS of the UE and send the configuration to the LMF.

9. The serving gNB sends to the UE the RRCRelease message with SuspendConfig to keep the UE in RRC_INACTIVE state. The RRCRelease message also contains the SRS configuration for UL positioning and TA configuration for uplink transmission. 

10. The LMF sends a NRPPa MEASUREMENT REQUEST to a group of gNBs for SRS measurement including the SRS configuration.
11. The UE sends SRS after it receives the SRS configuration from the serving gNB and the gNBs that have received the NRPPa message for measurement request perform measurement of the SRSs sent by the UE.

NOTE:
The UE sends SRS immediately (still up to the UE requirements) after it receives the SRS configuration means that only periodic SRS is supported for UL positioning in RRC_INACTIVE. The UE will release the SRS configuration when the TA expires. The network shall take the length of the time it takes to perform the measurement into account in the TA configuration. 

12. At the same period of time the UE performs SRS transmission, the UE also performs PRS measurement for DL positioning.
13. After performing the SRS measurements, the gNBs send measurement results to the LMF with NRPPa message MEASUREMENT RESPONSE.

14. With Small Data Transmission, the UE sends the LPP message ProvideLocationInformation for the sending the PRS measurement results from step 12a to the LMF. 

15. After successful reception of the LPP message, the LMF sends an LPP acknowledgement to the UE. The LPP ACK message is sent along with the RRCRelease message with suspendConfig such that the UE stays in RRC_INACTIVE. 

16. Steps 28-31 of TS 23.273, Clause 6.3.1 for deferred MT-LR for Periodic or Triggered Location Events are performed.
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Annex A:

6.4.3
LPP PDU Transfer in RRC_INACTIVE State using Small Data Transmission

Figure 6.4.3-1 shows the transfer of an LPP PDU between a UE and LMF in the UE-triggered cases when the UE is in RRC_INACTIVE state and supports Small Data Transmission (SDT). 
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Figure 6.4.3-1: LPP PDU transfer between UE and LMF in RRC_INACTIVE state using SDT 

Preconditions:
The conditions of allowing the UE to perform SDT are fulfilled (TS 38.321 [39], TS 38.331 [14]).


0.
The LMF sends an LPP PDU to the UE as part of some LPP positioning activity as described in Steps 1-4 in clause 6.4.2, Figure 6.4.2-1.
The serving gNB then sends an RRCRelease with suspendConfig to move the UE to RRC_INACTIVE state.
1.
The UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request with SDT. The UE includes the LPP PDU in the payload container of the UL NAS Transport message, and the Routing Identifier which has been received in step 0 in the Additional Information of the UL NAS Transport message as defined in TS 24.501 [29]. 

2.
The gNB forwards the UL NAS Transport Message to the AMF in an NGAP Uplink NAS Transport message.

3.
The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF indicated by the Routing Identifier received in step 2. The service operation includes the LPP PDU received in step 2 together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].

4.
If the LMF needs to send an LPP message to the UE in response to the received LPP PDU at Step 3, the LMF invokes the Namf_Communication _N1N2MessageTransfer service operation towards the AMF to request the transfer of an LPP PDU to the UE. The service operation includes the LPP PDU together with the LCS Correlation ID in the N1 Message Container as defined in TS 29.518 [28].
5.
The AMF includes the LPP PDU in the payload container of a DL NAS Transport message, and a Routing Identifier identifying the LMF in the Additional Information of the DL NAS Transport message defined in TS 24.501 [29]. The AMF then sends the DL NAS Transport message to the serving gNB in an NGAP Downlink NAS Transport message defined in TS 38.413 [30]. 

Either:
6.
The gNB sends an RRC Release message with 'suspendConfig' to the UE. If an DL NAS Transport message has been received in time at Step 5, the RRC Release message is sent along with an RRC DL Information Transfer message. The RRC DL Information Transfer message includes the DL NAS Transport message received at Step 5.

Or:

7.
If an DL NAS Transport message has been received at Step 5, the gNB transitions the UE to RRC_CONNECTED state and sends a RRC DL Information Transfer message including the DL NAS Transport message received at Step 5 to the UE.

Annex B:

6.4.4
LCS Message Transfer in RRC_INACTIVE State using Small Data Transmission
Figure 6.4.4-1 shows the transfer of an LCS message (see TS 24.571 [41]) between a UE and AMF/LMF in the UE-triggered cases when the UE is in RRC_INACTIVE state and supports Small Data Transmission (SDT). 
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Figure 6.4.4-1: LCS message transfer between UE and LMF in RRC_INACTIVE state using SDT

Preconditions:
The conditions of allowing the UE to perform SDT are fulfilled (TS 38.321 [39], TS 38.331 [14]).


1.
The UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request. The UE includes the Location Services message in the payload container of the UL NAS Transport message. The Payload container type of the UL NAS Transport message is set to 'Location services message container' as defined in TS 24.501 [29]. The Additional Information of the UL NAS Transport message as defined in TS 24.501 [29] depends on the LCS message type and is set according to 24.571 [41].
2.
The gNB forwards the UL NAS Transport Message to the AMF in an NGAP Uplink NAS Transport message.

3.
If the Additional information IE is included in the UL NAS TRANSPORT message from step 2, the AMF invokes a service operation towards the LMF dependent on the LCS message type as specified in TS 23.273[35] and TS 24.571 [41].

4.
If the LMF needs to send an LCS message to the UE in response to the received LCS message at Step 3, the LMF invokes a service operation towards the AMF dependent on the LCS message type as specified in TS 23.273[35] and TS 24.571 [41].
5.
If Step 4 occurs or if the AMF needs to send an LCS message to the UE in response to the received LCS message at Step 2, the AMF sends a DL NAS Transport message to the serving gNB in an NGAP Downlink NAS Transport message defined in TS 38.413 [30]. 

Either:
6.
The gNB sends an RRC Release message with 'suspendConfig' to the UE. If an DL NAS Transport message has been received in time at Step 5, the RRC Release message is sent along with an RRC DL Information Transfer message.  The RRC DL Information Transfer message includes the DL NAS Transport message received at Step 5.

Or:

7.
If an DL NAS Transport message has been received at Step 5, the gNB transitions the UE to RRC_CONNECTED state and sends a RRC DL Information Transfer message including the DL NAS Transport message received at Step 5 to the UE.

Annex C:
Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (DL-only and RAT-Independent positioning)
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Figure A: Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (DL-only and RAT-Independent positioning).
1.
Steps 1-21 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.


The serving gNB then sends an RRCRelease with suspendConfig to move the UE to RRC_INACTIVE state. 

Editor's Note:
After performing these steps, the UE would have been provided with the location request information (e.g., requested positioning method(s) and mode, QoS, etc.) and possibly any required assistance data. The UE may request/receive additional/updated assistance data via posSI and/or LPP Request Assistance Data during the Event Reporting Phase as usual. 
2.
The UE monitors for occurrence of the trigger or periodic event requested during step 1. The UE determines which positioning method(s) will be used for the detected event from the request in Step 1 (based on the position method(s) included in an LPP Request Location Information message carried in the LCS Periodic-Triggered Invoke Request during Step 1). 
When the event is detected (or slightly before) the UE performs the location measurements. 

3.
The UE sends an RRC UL Information Transfer message containing an UL NAS Transport message along with the RRC Resume Request with SDT. 
The UE includes the LCS Event Report and LPP Provide Location Information (PLI) message in the payload container of the UL NAS Transport message, and the Deferred Routing Identifier received during Step 1 in the Additional Information of the UL NAS Transport message as defined in TS 24.501.
The UE may send the RRC Resume Request message along with the additional information on how many messages the UE has to send (e.g., similar to MAC CE Buffer Status Report (BSR) (FFS)).
The embedded LPP PLI may include the moreMessagesOnTheWay flag [7]. 


NOTE:
The moreMessagesOnTheWay flag would be included when not all the location measurements 



obtained at step 2 can be included in the LPP PLI message.
4.
The serving gNB sends the SS Event Report with the LPP PLI message to the LMF (via serving AMF and probably anchor gNB).

5.
If the moreMessagesOnTheWay flag was provided in step3, the UE sends the additional LPP PLI message segments in the SDT subsequent data transmission phase.

6.
If step 5 occurred, the serving gNB sends the LPP PLI message to the LMF (via serving AMF and probably anchor gNB).

7.
If step 3 did not include the moreMessagesOnTheWay flag or if step 3 did include the moreMessagesOnTheWay flag and once the noMoreMessages flag in an LPP PLI has been received, the LMF sends an SS Event Report Acknowledgement to the anchor gNB which forwards the message to the serving gNB. The serving gNB then provides the SS Event Report Acknowledgement to the UE at Step 7b in an DL Information Transfer message along with the RRC Release message.

8.
Steps 28-31 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.

NOTE:

For step 7, since the gNB does not know when to release the UE to RRC_INACTIVE state and whether there is a DL NAS response message at step 7, there are the additional options:

(a) The SS Event Report Acknowledgement at step 7 may be delivered before the RRC release message.

(b) If the gNB releases the UE immediately to RRC_INACTIVE state without waiting for the SS Event Report Acknowledgement, the UE has to be paged and the DL message will be delivered in RRC_CONNECTED state.

Annex D:
Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (UL-only positioning)
Procedure 1:
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1.
Steps 1-21 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.


At Step 15 of this procedure described in Figure 6.3.1-1 of TS 23.273 [8], the LMF may perform one or more positioning procedures to obtain an initial UE location estimate. During this step, the LMF may request and obtain the UE positioning capabilities which may include an indication that the UE can support UL positioning in RRC_INACTIVE state. 


The LMF may also provide an UL-SRS configuration, or a set of alternative UL-SRS configurations to the serving gNB via an NRPPa Positioning Information Request message. The serving gNB may then send an NRPPa Positioning Information Response message that indicates whether UL positioning can be supported for the UE in RRC_INACTIVE state. For a subsequent change of anchor gNB, the UL-SRS configuration(s) is sent to the new serving gNB as part of the transfer of a UE context to the new serving gNB. 


The serving gNB then sends an RRCRelease with suspendConfig to move the UE to RRC_INACTIVE state. 
2.
The UE monitors for occurrence of the trigger or periodic event requested during step 1. The UE determines which positioning method(s) will be used for the detected event from the request in Step 1 (based on the position method(s) included in an LPP Request Location Information message carried in the LCS Periodic-Triggered Invoke Request during Step 1). 

3.
When event reporting is allowed in RRC_INACTIVE state and after (or slightly before) an event is detected and if CG-SDT resources are not configured or cannot be selected, the UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.
Otherwise, if CG-SDT resources are configured on the selected UL carrier and are valid, the UE sends an RRC Resume Request message in the CG transmission to the gNB. 
The UE sends a "Location Event Indication" along with the RRC Resume Request to trigger UL positioning at the gNB.
UL-SRS is already configured in the UE and anchor gNB during Step 1.

Editor's Note: The "Location Event Indication" may be a new RRC message or an extension of the RRC LocationMeasurementIndication message. 

4.
The serving gNB fetches the UE context from the anchor gNB. The UE context includes the UL-SRS configuration(s) (as determined during Step 1).

5.
The serving gNB determines the UL-SRS configuration based on the UE context information received at Step 4b and sends a NRPPa Positioning Information Update message to the LMF via the serving AMF (probably through the anchor gNB).

6.
The LMF may send a NRPPa Positioning Activation message (possibly with a starting time) to the serving gNB to request UL-SRS activation in the UE.

7.
The serving gNB provides the UL-SRS configuration to the UE along with the RRC Release message over msg4 or MsgB. The message may also include the CG Configuration and a MAC-CE SRS Activation Request (possibly with a starting time).


NOTE:
The UL-SRS configuration at this step may be an index to a pre-configured UL-SRS 





configuration (during Step 1), or a delta-UL-SRS configuration, etc. 

8.
The serving gNB sends a NRPPa Positioning Activation Response message to the LMF when activation in the UE was successful. 

9.
The LMF sends a NRPPa Measurement Request to a group of gNBs incl. the UL-SRS measurement configuration.

10.
The UE transmits UL-SRS according to the activated configuration at Step 7.

11.Each configured gNB at Step 9 measures the UL-SRS.

12.
Same as Step 3, but with the RRC Resume Request message including the SS LCS Event Report indicating the type of event being reported. 

13.
The serving gNB sends the SS LCS Event Report to the anchor gNB, which provides the SS LCS Event Report to the LMF (via serving AMF).

14.
The gNBs that performed the UL-SRS measurements provide an NRRPPa Measurement Response message to the LMF including the UL-SRS measurements performed at Step 11.

15.
The LMF may send a NRPPa Positioning Deactivation Request message to the anchor gNB which forwards the message to the serving gNB. The serving gNB sends the UL-SRS Deactivation to the UE at Step 15b.

Editor's Note: This may be a downlink message in response to UL SDT.

16.
The LMF sends an SS LCS Event Report Acknowledgement to the anchor gNB.

17.
The serving gNB provides the SS LCS Event Report Acknowledgement to the UE along with the RRC Release message. 

18.
Steps 28-31 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.

Procedure 2:
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1. Steps 1-21 of TS 23.273, Clause 6.3.1 for deferred MT-LR for Periodic or Triggered Location Events are performed. 

2. The UE is released by the anchor gNB from RRC_CONNECCTED to RRC_INACTIVE by RRCRelease with SuspendConfig. The UE may be configured with CG-SDT or RA-SDT for small data transmission.

NOTE:
Before step 2, the anchor gNB should know the UE capability for UL positioning in RRC_INACTIVE and the on-going deferred MT-LR session in the UE, such that the gNB can make informed decision on transferring the RRC state of the UE to RRC_INACTIVE, instead of RRC_IDLE. 
3. The UE monitors for occurrence of the triggered or periodic event requested in step 16 of TS 23.273 Clause 6.3.1. 
4. If a certain event is triggered or the periodic timer of the periodic event expires, the UE sends Event Report to the network with Small Data Transmission from the UE to the gNB and then to the LMF.
NOTE: The serving gNB of the UE when UE performs step 4 might be the same or different from the anchor gNB where the UE is released to the RRC_INACTIVE state. If the serving gNB is the same as the anchor gNB, either RA-SDT or CG-SDT can be performed; if the serving gNB is different from the anchor gNB, only RA-SDT can be performed. 
5. When the LMF receives the event report and if it can handle this event report, the LMF returns a supplementary services acknowledgment for the event report to the UE by subsequent DL Small data Transmission from gNB to the UE.
6. If location estimate is needed for the Event Report and the LMF determines to perform UL positioning for the UE based on prior knowledge of the UE capability for UL positioning, the LMF sends NRPPa message POSITIONING INFORMATION REQUEST to the serving gNB of the UE with the field Request SRS characteristics for the SRS transmission in the UL.

7. After the request from the LMF, according to the Request SRS Characteristics field within POSITIONING INFORMATION REQUST, the gNB configures the SRS of the UE and send the configuration to the LMF.

8. The serving gNB configures the UE with RRCRelease message with SuspendConfig to keep the UE in RRC_INACTIVE state. The RRCRelease message contains the SRS configuration for UL positioning and TA configuration for uplink transmission. 

9. The LMF sends a NRPPa MEASUREMENT REQUEST to a group of gNBs for SRS measurement including the SRS configuration.
10. The UE sends SRS after it receives the SRS configuration from the serving gNB and the gNBs that have received the NRPPa message for measurement request perform measurement of the SRSs sent by the UE.

NOTE:
The UE sends SRS immediately (still up to the UE requirements) after it receives the SRS configuration means that only periodic SRS is supported for UL positioning in RRC_INACTIVE. The UE will release the SRS configuration when the TA expires. The network shall take the length of the time it takes to perform the measurement into account in the TA configuration . 

11. After performing the SRS measurements, the gNBs send measurement results to the LMF with NRPPa message MEASUREMENT RESPONSE.

12. Steps 28-31 of TS 23.273, Clause 6.3.1 for deferred MT-LR for Periodic or Triggered Location Events are performed.
Annex E:

Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (UL+DL positioning)
Procedure 1:
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1.
Steps 1-21 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.


At Step 15 of this procedure described in Figure 6.3.1-1 of TS 23.273 [8], the LMF may perform one or more positioning procedures to obtain an initial UE location estimate. During this step, the LMF may request and obtain the UE positioning capabilities which may include an indication that the UE can support UL+DL positioning in RRC_INACTIVE state. 


The LMF may also provide an UL-SRS configuration, or a set of alternative UL-SRS configurations to the serving gNB via an NRPPa Positioning Information Request message. The serving gNB may then send an NRPPa Positioning Information Response message that indicates whether UL positioning can be supported for the UE in RRC_INACTIVE state. For a subsequent change of anchor gNB, the UL-SRS configuration(s) is sent to the new serving gNB as part of the transfer of a UE context to the new serving gNB. 


The serving gNB then sends an RRCRelease with suspendConfig to move the UE to RRC_INACTIVE state. 
2.
The UE monitors for occurrence of the trigger or periodic event requested during step 1. The UE determines which positioning method(s) will be used for the detected event from the request in Step 1 (based on the position method(s) included in an LPP Request Location Information message carried in the LCS Periodic-Triggered Invoke Request during Step 1). 

3.
When event reporting is allowed in RRC_INACTIVE state and after (or slightly before) an event is detected and if CG-SDT resources are not configured or cannot be selected, the UE performs a 2-step or 4-step RACH procedure. In the case of a 2-step RACH, the UE includes an RRC Resume Request message in the PUSCH payload for MsgA; in the case of a 4-step RACH, the UE sends an RRC Resume Request message in msg3 to the gNB.
Otherwise, if CG-SDT resources are configured on the selected UL carrier and are valid, the UE sends an RRC Resume Request message in the CG transmission to the gNB. 
The UE sends a "Location Event Indication" along with the RRC Resume Request to trigger UL positioning at the gNB.
UL-SRS is already configured in the UE and anchor gNB during Step 1.

Editor's Note: The "Location Event Indication" may be a new RRC message or an extension of the RRC LocationMeasurementIndication message.  

4.
The serving gNB fetches the UE context from the anchor gNB. The UE context includes the UL-SRS configuration(s) (as determined during Step 1).

5.
The serving gNB determines the UL-SRS configuration based on the UE context information received at Step 4b and sends a NRPPa Positioning Information Update message to the LMF via the serving AMF (probably through the anchor gNB).

6.
The LMF may send a NRPPa Positioning Activation message (possibly with a starting time) to the serving gNB to request UL-SRS activation in the UE.

7.
The serving gNB provides the UL-SRS configuration to the UE along with the RRC Release message over msg4 or MsgB. The message may also include the CG Configuration and a MAC-CE SRS Activation Request (possibly with a starting time).


NOTE:
The UL-SRS configuration at this step may be an index to a pre-configured UL-SRS 





configuration (during Step 1), or a delta-UL-SRS configuration, etc. 

8.
The serving gNB sends a NRPPa Positioning Activation Response message to the LMF when activation in the UE was successful. 

9.
The LMF sends a NRPPa Measurement Request to a group of gNBs incl. the UL-SRS measurement configuration.

10.
The UE transmits UL-SRS according to the activated configuration at Step 7.

11.
The UE measures the DL-PRS, and each configured gNB at Step 9 measures the UL-SRS.

12.
Same as Step 3, but with the RRC Resume Request message including the SS LCS Event Report indicating the type of event being reported. The LCS Event Report includes an LPP Provide Location Information message containing the DL-PRS measurements. 

13.
The serving gNB sends the SS LCS Event Report to the anchor gNB, which provides the SS LCS Event Report to the LMF (via serving AMF).

14.
The gNBs that performed the UL-SRS measurements provide an NRRPPa Measurement Response message to the LMF including the UL-SRS measurements performed at Step 11b. 

15.
The LMF may send a NRPPa Positioning Deactivation Request message to the anchor gNB which forwards the message to the serving gNB. The serving gNB sends the UL-SRS Deactivation to the UE at Step 15b.

Editor's Note: This may be a downlink message in response to UL SDT.

16.
The LMF sends a SS LCS Event Report Acknowledgement to the anchor gNB.

17.
The serving gNB provides the SS LCS Event Report Acknowledgement to the UE along with the RRC Release message. 

18.
Steps 28-31 for the deferred 5GC-MT-LR procedure for periodic or triggered location events specified in TS 23.273 [8], clause 6.3.1 are performed.

Procedure 2:
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1. Steps 1-21 of TS 23.273, Clause 6.3.1 for deferred MT-LR for Periodic or Triggered Location Events are performed. 

2. The UE is released by the anchor gNB from RRC_CONNECCTED to RRC_INACTIVE by RRCRelease with SuspendConfig. The UE may be configured with CG-SDT or RA-SDT for small data transmission.

NOTE:
Before step 2, the anchor gNB should know the UE capability for UL+DL positioning in RRC_INACTIVE and the on-going deferred MT-LR session in the UE, such that the gNB can make informed decision on transferring the RRC state of the UE to RRC_INACTIVE, instead of RRC_IDLE. 
3. The UE monitors for occurrence of the triggered or periodic event requested in step 16 of TS 23.273 Clause 6.3.1. 
4. If a certain event is triggered or the periodic timer of the periodic event expires, the UE sends Event Report to the network with Small Data Transmission from the UE to the gNB and then to the LMF.
NOTE: The serving gNB of the UE when UE performs step 4 might be the same or different from the anchor gNB where the UE is released to the RRC_INACTIVE state. If the serving gNB is the same as the anchor gNB, either RA-SDT or CG-SDT can be performed; if the serving gNB is different from the anchor gNB, only RA-SDT can be performed. 
5. When the LMF receives the event report and if it can handle this event report, the LMF returns a supplementary services acknowledgment for the Event Report to the UE by subsequent DL Small data Transmission from gNB to the UE
6. If location estimate is needed for the Event Report and the LMF determines to perform UL+DL positioning for the UE based on prior knowledge of the UE capability for UL+DL positioning, the LMF sends LPP message RequestLocationInformation to the UE via subsequent DL Small Data Transmission from the gNB to the UE.

7. For the UL+DL positioning, the LMF sends NRPPa message POSITIONING INFORMATION REQUEST to the serving gNB of the UE with the field Request SRS characteristics for the SRS transmission in the UL positioning.

8. After the request from the LMF, according to the Request SRS Characteristics field within POSITIONING INFORMATION REQUST, the gNB configures the SRS of the UE and send the configuration to the LMF.

9. The serving gNB sends to the UE the RRCRelease message with SuspendConfig to keep the UE in RRC_INACTIVE state. The RRCRelease message also contains the SRS configuration for UL positioning and TA configuration for uplink transmission. 

10. The LMF sends a NRPPa MEASUREMENT REQUEST to a group of gNBs for SRS measurement including the SRS configuration.
11. The UE sends SRS after it receives the SRS configuration from the serving gNB and the gNBs that have received the NRPPa message for measurement request perform measurement of the SRSs sent by the UE.

NOTE:
The UE sends SRS immediately (still up to the UE requirements) after it receives the SRS configuration means that only periodic SRS is supported for UL positioning in RRC_INACTIVE. The UE will release the SRS configuration when the TA expires. The network shall take the length of the time it takes to perform the measurement into account in the TA configuration. 

12. At the same period of time the UE performs SRS transmission, the UE also performs PRS measurement for DL positioning.
13. After performing the SRS measurements, the gNBs send measurement results to the LMF with NRPPa message MEASUREMENT RESPONSE.

14. With Small Data Transmission, the UE sends the LPP message ProvideLocationInformation for the sending the PRS measurement results from step 12a to the LMF. 

15. After successful reception of the LPP message, the LMF sends an LPP acknowledgement to the UE. The LPP ACK message is sent along with the RRCRelease message with suspendConfig such that the UE stays in RRC_INACTIVE. 

Steps 28-31 of TS 23.273, Clause 6.3.1 for deferred MT-LR for Periodic or Triggered Location Events are performed.
Annex F:
Summary of Proposals

Proposal 1:
The LPP PDU Transfer Procedure in Annex A is used as baseline for further work.

NOTE 1:
Some details may depend on further progress of the SDT work item.

NOTE 2:
Whether such a procedure needs to be captured in Stage 2 specification or not can be decided later when the procedure has been fully developed/agreed. That is, the procedure can be considered as "running baseline".
Proposal 2:
The LCS Message Transfer Procedure in Annex B is used as baseline for further work.

NOTE 1:
Some details may depend on further progress of the SDT work item.

NOTE 2:
Whether such a procedure needs to be captured in Stage 2 specification or not can be decided later when the procedure has been fully developed/agreed. That is, the procedure can be considered as "running baseline".

Proposal 3:
UL LPP message segmentation can also be used by the UE in RRC_INACTIVE state; i.e., a LPP message body can be sent in several shorter LPP messages instead of one long LPP message by using the SDT "Subsequent Data Transmission" phase.
Proposal 4:
The Deferred 5GC-MT-LR Procedure with SDT for DL-only and RAT-independent positioning in Annex C is used as baseline for further work.

NOTE 1:
Some details may depend on further progress of SDT work item.

NOTE 2:
Whether such a procedure needs to be captured in Stage 2 specification or not can be decided later when the procedure has been fully developed/agreed. That is, the procedure can be considered as "running baseline".

NOTE 3:
Once the procedure is stable from RAN2 perspective, send an LS to SA2 including the baseline procedure.
Proposal 5:
For UL-based positioning (UL-only and UL+DL positioning) in RRC_INACTIVE state, the SRS configuration can be provided to the UE in an RRC Release message.
Proposal 6:
For the Deferred 5GC-MT-LR Procedures with SDT for UL-only positioning, the two procedures summarized in Annex D are used as baseline for further work and should be studied/analysed further.

NOTE 1:
Some details may depend on further progress of SDT work item.

NOTE 2:
Whether one or both procedures in Annex D need to be captured in Stage 2 specification or not 
can be decided later when the procedures have been fully developed/agreed. 

NOTE 3:
Possible combinations of the two procedures may also be considered, where possible/applicable.

NOTE 4:
Once the procedure(s) is/are stable from RAN2 perspective, send an LS to SA2 including the 
baseline procedure(s).
Proposal 7:
For the Deferred 5GC-MT-LR Procedures with SDT for UL+DL positioning, the two procedures summarized in Annex E are used as baseline for further work and should be studied/analysed further.

NOTE 1:
Some details may depend on further progress of SDT work item.

NOTE 2:
Whether one or both procedures in Annex E need to be captured in Stage 2 specification or not 
can be decided later when the procedures have been fully developed/agreed. 

NOTE 3:
Possible combinations of the two procedures may also be considered, where possible/applicable.

NOTE 4:
Once the procedure(s) is/are stable from RAN2 perspective, send an LS to SA2 including the 
baseline procedure(s).
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