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1.
Introduction 
This contribution summarizes the following email discussion:

	CB: # Positioning_02_PPW_Procedures
- Agree on needed corrections for PPW procedures

- Converge on Single CR per spec

- Converge on stage 2 needed updates

- Converge on possible LS reply
(Qualcomm - moderator)
Summary of offline disc R3-223710


The following contributions were submitted:
[1]

R3-223364, "Issues with PRS Processing Window Procedures", Qualcomm Incorporated.

[2]

R3-223192, "Discussion on (de)activation of PPW",  Huawei.

[3]

R3-223359, "Discussion on the need of signalling Positioning QoS information to NG-RAN", Ericsson, CATT, 

Vivo.

[4]

R3-223360, "Addition of Positioning QoS information", Ericsson, CATT, Vivo.

[5]

R3-223361, "Addition of Positioning QoS information",  Ericsson, CATT, Vivo.

[6]

R3-223371, "Corrections to Measurement Pre-configuration Information Transfer", Qualcomm Incorporated.

[7]

R3-223546, "Issues on Positioning Pre-configured Measurement Gap",  Samsung.

[8]

R3-223547, "CR to F1AP Support of pre-configured measurement gap",  Samsung.

[9]

R3-223548, "CR to NRPPa Support of pre-configured measurement gap",  Samsung.
[10]
R3-223273, "Discussion of Positioning Signalling for Alignment with Other Groups", CATT.
[11]
R3-223274,  "CR to 38.455 for Correction of Positioning Procedure", CATT.

[12]
R3-223275,  "CR to 38.473 for Correction of Positioning Procedure", CATT.
2.
For the Chair's Notes – 2nd Round
Proposed Conclusions from 2nd round:
-
Agree that the NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message should include information on what has been preconfigured in the target device (MGs and/or PPWs)

-
Include the "both" codepoint for the Preconfiguration Result ENUMERATED. 

-
Agree the updated NRPPa and F1AP CRs in R3-223962 and R3-223963.

3.
PRS Processing Windows (PPW)
3.1
Background

RAN1 made the following agreement:
	Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.

· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected. 
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected. 
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window 
· A UE shall be able to declare a PRS processing capability outside MG. 
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)


	PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.

· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.

· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window

· Include it in the LS to RAN2 and RAN3.

For PRS processing window configuration and indication, at least the following mechanism is supported

· RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.

Include it in the LS to RAN2 and request RAN2 to decide whether DL MAC CE is feasible for this indication.


RAN1 requested RAN3 to design the necessary procedures in the LS in R3-220092:

"RAN1 respectfully requests RAN3 to take above agreements on the PRS processing window request to the gNB by the LMF into account and design the necessary information to be transferred in the NRPPa message."
RAN2 defined the RRC pre-configuration and DL MAC CE activation and deactivation of PPW.
The PRS Processing Window Parameter are specified in TS 38.331 in IE DL-PPW-PreConfig and includes the following parameter:
-
dl-PPW-ID-r17: The ID defining the pre-configured PPW.

-
 dl-PPW-Periodicity-and-StartSlot-r17: Defining the starting slot and the periodicity of the PPW (defined similar to the DL-PRS slot offset and periodicity).
-
length-r17: Defining the PPW length in slots

-
type-r17: Defining one of the 3 PPW types as specified in TS 38.214.

-
priority-r17: Defining the priority between PDCCH/PDSCH/CSI-RS and DL-PRS as specified in TS38.214.
Further:
-
The PRS processing window is configured per DL BWP.
-
The maximum number of preconfigured PRS processing window per DL BWP is 4.
-
The maximum number of PRS processing windows that can be activated/deactivated by a DL MAC CE is 1.
-
The maximum number of activated PRS processing windows per DL BWP is 1.
-
The maximum number of activated PRS processing windows across all active DL BWPs is 4.
-
Inside each single instance of a PRS processing window, a single PFL can be measured.
RAN2 defined the following Stage 2 procedure.
	7.8.2
Pre-configured PRS processing window procedures

Figure 7.8.2-1 shows the general positioning procedure for Pre-configured PRS processing window.
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Figure 7.8.2-1: Pre-configured PRS processing window configuration procedure

0.
LMF obtains the TRP information required for positioning services from the gNBs.

1.
The LMF provides the PRS information of the neighbour TRPs to the serving gNB and requests the serving gNBs to pre-configure PRS processing window configuration(s) via NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.

2.
Based on the assistance information from the LMF and the UE capability, the serving gNB provides pre-configured PRS processing window configuration(s) with associated ID(s) to the UE by sending RRC Reconfiguration message specified in TS 38.331 [14].

3.
The UE sends RRC Reconfiguration complete message to the gNB to confirm the reception of pre-configured PRS processing window configuration.

4.
The gNB sends the confirmation message to the LMF to indicate the success of the pre-configuration via NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message.

5.
The LMF sends the NRPPa MEASUREMENT ACTIVATION message to request the gNB to (de)activate the preconfigured PRS processing window.

6.
Based on the request from the LMF in step 5, the gNB sends DL MAC CE PPW Activation/Deactivation Command containing an ID to activate the associated PRS processing window.


3.2
Issue #1: NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message content
Contribution [1] made the following Observations:
[1] Observation 1:
A LMF can currently not request the serving gNB of the target UE to pre-configure PRS processing window configuration(s) via NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message (Step 1 of the Stage 2 procedure). The NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message contains only the DL-PRS configuration information and the decision on whether to preconfigure measurement gaps or PRS processing windows is made by the serving gNB of the target device.
[1] Observation 2:
The currently specified "assistance information" provided by the LMF to the serving gNB of the target device in a NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message does not enable the serving gNB to properly preconfigure PRS processing windows in the target device. A serving gNB would need to know (at least) the detailed DL-PRS processing capabilities of the UE outside measurement gaps.
and made the following related Proposals:
[1] Proposal 2:
Include the UE DL-PRS processing capability outside measurement gaps in the NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.
Contribution [3] made the following Observations:

[3] Observation 1:
The gNB does not have information if the UE has low latency for positioning service demands, but the LMF does.
[3] Observation 2:
The LMF has information on the positioning latency and accuracy requirements.

and made the following related Proposals:

[3] Proposal 1:
LMF to provide the UE LCS latency and accuracy positioning demands as a Positioning QoS IE during the MEASUREMENT PRECONFIGURATION REQUIRED.
The current information provided in a NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message is only DL-PRS configuration information. The additional "assistance information" in a NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message proposed in [1] and [3] comprise:

(a)
UE DL-PRS processing capability outside measurement gaps.

(b)
UE LCS latency and accuracy positioning demands as a Positioning QoS IE.
Reasons provided for (a) [1]:

-
The maximum number of DL-PRS resources a UE can process may be different for each PPW type (type 1A/1B/2) and would determine the parameter in the RRC IE DL-PPW-PreConfig required (e.g., length, periodicity of the PRS processing window). However, the UE DL-PRS processing capabilities are only known at the LMF and not at the serving gNB of the target device.

Reasons provided for (b) [3]:

-
Step 2 of Figure 1 (see [3]): "The serving gNB determines the MG/PPW configurations and preconfigures the UE(s) that may have low-latency positioning service demands.
However, the gNB does not receive any information signalled over NRPPa indicating if the UE has low latency positioning service demands. Hence, the pre-configuration cannot take place and the whole PPW pre-configuration paradigm for latency reduction is incomplete."
Text Proposal from [6] (see [6] for further details):
	9.1.1.24
MEASUREMENT PRECONFIGURATION REQUIRED

This message is sent by the LMF to provide the PRS configuration information of multiple TRPs to the NG-RAN node together with UE capabilities and request to configure measurement gap or PRS processing window of the UE.

Direction: LMF ( NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.3

YES

reject

NRPPa Transaction ID

M

9.2.4

-

TRP PRS Information List
1
YES

ignore

>TRP PRS Information Item
1 .. <maxnoPRSTRPs>
EACH

ignore

>>TRP ID
M

9.2.24
-

>>NR PCI
M
INTEGER (0..1007)
-

>>NR CGI
O
9.2.9
-

>>PRS Configuration
M
9.2.44
-

UE DL-PRS Processing Capability outside Measurement Gap
O
9.2.a
YES
ignore



Text Proposal from [4] (see [4] for further details):
	9.1.1.24
MEASUREMENT PRECONFIGURATION REQUIRED

This message is sent by the LMF to provide the PRS configuration information of multiple TRPs to the NG-RAN node and request to configure measurement gap or PRS processing window of the UE.

Direction: LMF ( NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.3

YES

reject

NRPPa Transaction ID

M

9.2.4

-

TRP PRS Information List
1
YES

ignore

>TRP PRS Information Item
1 .. <maxnoPRSTRPs>
EACH

ignore

>>TRP ID
M

9.2.24
-

>>NR PCI
M
INTEGER (0..1007)
-

>>NR CGI
O
9.2.9
-

>>PRS Configuration
M
9.2.44
-

Positioning QoS

O

9.2.x1
YES

ignore




Question 1:
Do you agree that the currently specified "assistance information" provided by an LMF to the serving gNB of the target device in a NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message does not enable the serving gNB to properly pre-configure PRS processing windows in the target device?

If your answer is positive, which "assistance information" would be required in addition? 

(a) UE DL-PRS processing capability outside measurement gaps

(b) Positioning QoS

(c) Other (please specify)
	Company
	(a), (b), or (c)
	Comments

	CATT
	(a) and (b)
	We agree with the point view. These additional assistance information help the gNB determine the appropriate positioning strategy, and schedule packet at the symbol level as well. 

	Google
	(a) and (b)
	We think (a) and (b) should be sent to the gNB-DU from the gNB CU as well. Therefore, we propose to add (a) and (b) in the F1AP MEASUREMENT PRECONFIGURATION REQUIRED message.

	Samsung
	At least (a) as a starting point
	We generally acknowledge and agree to introduce UE DL-PRS processing capability per band over NRPPa, and the CR given in [6] could be a starting point.

However, when looking into the details, the CR in [6] only enables LMF to signal the information in PRS-ProcessingCapabilityPerBand-r16 as specified in 37.355 to gNB, and we also notice that a new PRS-ProcessingCapabilityPerBand-r17 capability has been specified in 37.355 which is more relevant to PPW, so do we need to consider those relevant IEs specified in R17 also in the signalling from LMF to gNB?

	Ericsson
	(b)
	The information in point (a) is needed to make gNB aware of UE capability to configure the PPW. However, it is against the norm that LMF provides the UE capabilities to gNB via NRPPa. This is not how capability exchange is performed between in NG-RAN (see TSes 38.300 & 23.501). The gNB should retrieve the UE capability directly from RRC and as part of initial UE context fetch from AMF. Not from LMF. This should be addressed in RAN2.

	Xiaomi 
	None 
	Agree with E///’s view on (a), the UE capabilities should be transferred to gNB via RRC message.

For (b), we think how gNB/DU use the positioning qos to configure PPW/PMG is not clear for us, more clarification is needed. PPW/PMG is in RAN1’s scope, we need to check with RAN1 whether this positioning qos is useful for PPW/PMG or not.

	Qualcomm
	(a)
	(b) seems rather abstract (e.g., no delay, low delay, delay tolerant, low, medium, high, etc.). Such qualitative indicators seem not useful, unless a gNB and LMF have the same understanding of what e.g., "high/low" means. (a) could be an OCTET STRING container with reference to LPP, which may make NRPPa simpler.

	Nokia
	None
	For (a), any UE capabilities which need to be known by the gNB are provided directly by the UE and is RAN2 scope.

For (b), gNB does not need to know that UE has low latency service demands – the LMF knows it, and that’s why it initiates the Measurement Preconfiguration procedure.

	ZTE
	None
	Share same view with Nokia and E///. gNB could know the UE capability from RRC, not exchanged over NRPPa.

For b, the benefits of introducing the Positioning QoS to gNB is not clear.

	
	
	


Summary:

-
9 companies replied (note, the response from Huawei to Question 2 below is counted here).

-
Option (a) is supported by 4 companies (CATT, Google, Samsung, Qualcomm).
-
Option (b) is supported by 3 companies (CATT, Google, Ericsson).
-
4 companies think that no additional "assistance information" is required from an LMF (Xiaomi, Nokia, ZTE, Huawei).

-
However, the companies which replied with "none" seem to acknowledge that (a) would be required, but just think that this is not in RAN3/NRPPa scope.

Proposed Conclusion:
- 
There is about an even split among opinions, and no consensus visible. Moderator believes that also a 2nd round discussion will not change companies' opinion and suggest concluding:

   No additional "assistance information" is added to the NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.
3.3
Issue #2: NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message content

Contribution [1] made the following Observations:
[1] Observation 3:
A LMF does currently not know whether a serving gNB has preconfigured a target device with measurement gaps or PRS processing windows. 

and made the following related Proposals:

[1] Proposal 3:
Include information on what has been preconfigured in the target device (MGs and/or PPW) in the NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message.
Reasons for the Proposal provided [1]:

-
The LMF does not know when/if Step 5 of the Stage 2 procedure (see section 3.1 above) is required or not.

-
If the gNB has pre-configured the target device with MGs, the LMF would not necessarily have to perform the activation step 5, since a pre-configured MG can also be activated/deactivated via UL MAC-CE by the UE. However, there is currently no UL-MAC CE for PPW activation/deactivation request. Therefore, a LMF must perform Step 5 if the gNB has pre-configured the UE with PPWs but must not if the gNB has pre-configured the UE with MGs.
-
[1] also points out that during a positioning session, multiple (different) MGs/PPWs configurations may need to be activated/deactivated, depending e.g., on the number of PFLs a UE must measure (e.g., inside each single MG/PPW a single PFL can be measured).
Text Proposal from [6] (see [6] for further details):

	9.1.1.25
MEASUREMENT PRECONFIGURATION CONFIRM

This message is sent by the NG-RAN node to the LMF to confirm successful configuration of measurement gap or PRS processing window of the UE.
Direction: NG-RAN node ( LMF.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.3

YES

reject

NRPPa Transaction ID

M

9.2.4

-

Criticality Diagnostics
O

9.2.2

YES

ignore

Preconfigured Measurement Gaps

O

9.2.b

YES

ignore

Preconfigured PRS Processing Windows

O

9.2.c

YES

ignore




Question 2:
Do you agree that the NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message should include information on what has been preconfigured in the target device (MGs and/or PPW)?

If your answer is positive, do you do you have any comments on the related text proposal in [6]?
	Company
	Yes/No
	Comments

	CATT
	No
	We have different opinions about this.
The R17 positioning procedure consists of two stages, the first stage is the preparation stage, i.e, the steps 1~4 in figure 7.8.2-1, and the second stage is the execution stage, i.e, the steps 5~6. The two stages are also present in the LPP signalling procedure of R16. The difference is to introduce the additional NRPPa signaling. 
However, the function of the LPP and NRPPa signalling should be similiar in essence, that is, the main role of NRPPa signaling procedure in first stage is only to transfer assistance information, e.g, PRS configuration etc, while the main role of NRPPa signaling procedure in second stage is only to trigger positioning measurement. Therefore, LMF does not need the preconfiguration results from gNB. Additionally, no assistance or decision information is included in the measurement activation message. 

After the two-stage signalings, it should be determined by the gNB to use the DL MAC or wait for the UL MAC to activate a MG or PPW according to UE capability and the channel condition. 

	Google
	No
	The gNB makes the decision to configure/activate MG or PPW for the UE, which can be transparent to the LMF. We are wondering the proposal is just to save the signalling, i.e., Measurement Activation message. We think it is an optimization.

	Samsung
	Yes at least for pre MG
	Considering CATT’s two-stage explanation, although we’ve agreed that the pre-configuration is configured and provided by gNB at the first stage, we haven’t achieved consensus on the details on the triggering part at the second stage. More specifically,

- for preconfigured MG, RAN1 and RAN2 has already agreed to introduce an UL MAC CE which is used for requesting activating pre MG; however, the details of the UL MAC CE has not been defined. So we are still unable to know whether UE is able to request which pre MG to trigger; if the answer is yes, then UE will have the right to make a choice, and gNB will have the final decision on which pre MG to use and signal the chosen pre MG to UE by DL MAC CE.

If the above procedure identifies the basic operations for UE-triggered pre-configured MG activation request, we would like to also adopt the similar mechanism for LMF-triggered case, i.e. introducing pre-configured MGs in CONFIRM message from gNB to LMF (analogous to introducing pre-configured MGs in RRC Reconfiguration message from gNB to UE), and introducing the request to trigger which pre MG in ACTIVATION message from LMF to gNB (analogous to introducing UL MAC CE for pre MG activation request from UE to gNB).



	Ericsson
	No
	Agree with CATT and Google’s comments.

	HW
	None
	(a) We note RAN2 is still discussing the capability transferred in LPP. We prefer to decide NRPPa after the LPP capability is stable in RAN2

(b) It does not make sense to us. The service QoS is the service level information for LMF. It is unclear how gNB can use the service level QoS. The gNB does not know how to satisfy the positioning service accuracy, because it is not the gNB to calculate the UE location. Also, for the latency, the LMF already made the decision on whether to request pre-MG/PPW based on the service QoS.   

	Xiaomi
	Yes
	We think it’s helpful for LMF to know the details of the preconfigured info generated by gNB, as LMF has a more comprehensive knowledge of all the situations of TRPs, LMF can consider the preconfigured info and the situation of TRPs to decide activate/deactivate the PMG/PPW.

	Qualcomm
	Yes
	Some comments above seem to mix "pre-configuration" and "activation". In order for an LMF to activate something, it needs to know what has been pre-configured by the gNB. A gNB would not know which of the pre-configured PPWs need to be activated and are suitable for the location request. A LMF does not know currently whether it needs to send an ACTIVATION REQUEST or not, since not needed for MGs. The pre-configuration is transparent to the LMF, but the activation can't be. I.e., the NRPPa MEASUREMENT ACTIVATION is a LMF initiated message.

The Preconfigured Measurement Gaps/Preconfigured PRS Processing Windows could be defined as an OCTET STRING container in NRPPa with reference to RRC, which may make NRPPa simpler.

	Nokia
	Partly Yes
	Since LMF can request to activate preconfigured MG or PPW during “activation phase”, it seems useful for LMF to know what has been preconfigured (MG, or PPW, or both) during the “preconfiguration phase”. However, perhaps a simple indication is all that is needed.

	Ericsson2
	No
	Actually gNB is the best node to know what UE wants and what to configure, because gNB already receives info on what all measurements UE need to perform from LMF, so it can activate the gap accordingly. As such LMF does not need this information and this proposal is optimization only

	ZTE
	No
	Agree with CATT and Google’s comments.


Summary:

-
8 companies replied.
-
4 companies think that a LMF does not need to know what has been pre-configured by the serving gNB (CATT, Google, Ericsson, ZTE).
-
4 companies think that a LMF should have at least some information on what the gNB finally decided to pre-configure (e.g., MGs and/or PPWs) (Samsung, Xiaomi, Qualcomm, Nokia).

-
Some companies mentioned that the serving gNB makes the decision on what to pre-configure and what to activate. Moderator wants to point out that no one challenged this. 
However, the issue is that after the NRPPa MEASUREMENT PRECONFIGURATION procedure was successfully completed (i.e., serving gNB pre-configured MGs and/or PPWs in the UE), a LMF does not know whether the 2nd Step in the procedure outlined by e.g., CATT (activation) is required or not.


The LMF also does not know whether follow-up "low-latency" location requests are even feasible or not (e.g., if the serving gNB pre-configured 160ms gap periodicity, it isn't sensible for an LMF to ask for a measurement response time of e.g., 50 ms, since it will likely receive no measurements from the UE anyhow). To be clear, with the current specifications:
-
pre-configured MGs can be requested to be activated/deactivated by the UE (via UL MAC-CE). If a gNB has pre-configured the UE with MGs, no LMF activation would be strictly necessary.

-
pre-configured PPWs can not be requested to be activated/deactivated by the UE (no UL MAC-CE is specified by RAN2). If a gNB has pre-configured the UE with PPWs, LMF activation would be necessary when sending a location request to the UE.
-
Therefore, whether the 2nd NRPPa Step in the procedure outlined by e.g., CATT is needed or not depends on what the serving gNB has pre-configured in the device.

-
It seems the issue has been acknowledged at least in principle by 4 companies (Samsung, Xiaomi, Qualcomm, Nokia).
Proposed Conclusion:

-
From some company responses to this and the next Question 3, moderator believes that a minimalistic solution may be agreeable; e,g., at least the addition of an ENUMERATED { mg, ppw, both } in the MEASUREMENT PRECONFIGURATION CONFIRM message, indicating what the serving gNB has pre-configured in the target device would enable an LMF to decide whether it needs to send an activation request when requesting location measurements from a target device, and sending a deactivation request when the positioning procedure has finished:

Proposal:
Add an ENUMERATED { mg, ppw, both } in the MEASUREMENT PRECONFIGURATION CONFIRM message, indicating what has been pre-configured in the target device. 
3.4
Issue #3: NRPPa MEASUREMENT ACTIVATION

Contribution [1] made the following Observations:

[1] Observation 4:
There is currently no NRPPa message defined which allows an LMF to activate preconfigured PRS processing windows.
[1] Observation 5:

A serving gNB can preconfigure PRS processing windows in the target device via RRC [3] and can activate/deactivate a preconfigured PRS processing window via DL MAC-CE [7]. However, the serving gNB of a target device does not know when a preconfigured PRS processing window should be activated/deactivated (i.e., there is currently no UE or LMF trigger specified).

and made the following related Proposals:

[1] Proposal 4:
Enable the NRPPa MEASUREMENT ACTIVATION message to activate/deactivate preconfigured PRS processing windows.

Contribution [2] made the following Observations:

[2] Observation 1: 
In current stage-2 procedures, the preconfigured PPW can be activated by the LMF, which is aligned with RAN1 agreement.

[2] Observation 2: 
RAN3 does not support LMF-initiated PPW activation.

[2] Observation 3:
In current stage-2 procedures, UE-initiated activation of preconfigured PPW is not supported.

and made the following related Proposals:

[2] Proposal 1:
RAN3 to agree that the message MEASUREMENT ACTIVATION also supports the LMF-initiated request for PPW activation to align with RAN1 and RAN2.  
Contribution [10] made the following Observations:


"[10] Similarly, for Step 5 [QC: of the Stage 2 procedure in section 3.1 above] , the existing NRPPa signalling procedure needs to be modified to support this function, specifically by removing the words "Preconfigured MGs" from the MEASUREMENT ACTIVATION procedure to make it a common procedure."
and made the following related Proposals:

[10] Proposal 2:
By removing the "Preconfigured MGs" from the MEASUREMENT ACTIVATION procedure to make it a common procedure.
[10] Proposal 1: 
RAN3 to modify the PRS Measurement Info List IE in the MEASUREMENT ACTIVATION message, either directly remove it or change it to optional.

The reasons for the Proposal provided [1], [2] and [10] are essentially the same:

-
There is currently no mechanism for activating pre-configured PPW defined. According to RAN2 Stage 2, at least LMF initiated activation is needed.
[2] , [6] and [11] propose the enable the NRPPa MEASUREMENT ACTIVATION message to also activate PPWs; e.g.,:

This message is sent by the LMF to indicate the NG-RAN node to activate the preconfigured measurement gap or PRS processing window for the UE.

However, it seems [2] believes that no changes to the message are needed and the MG activation information (IE PRS Measurement Info List ) can also be used to activate PPWs. 
Test Proposal from [2] (see [2] for further details):

	9.1.1.27
MEASUREMENT ACTIVATION

This message is sent by the LMF to indicate the NG-RAN node to activate the preconfigured measurement gap or PRS processing window for the UE.
Direction: LMF ( NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.3

YES

ignore
NRPPa Transaction ID

M

9.2.4

-

PRS Measurement Info List 

1

YES

Ignore

>PRS Measurement Info Item
1 .. < maxFreqLayers>

-

>>Point A
M

INTEGER (0..3279165)
-

>>MeasPRS Periodicity

M

ENUMERATED (ms20, ms40, ms80, ms160, …)
Measurement gap periodicity in units of ms

-

>>MeasPRS Offset

M

INTEGER (0..159, …)
Measurement gap offset in units of subframes

-

>>Measurement PRS Length

M

ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20}
-




[6] proposes to use the pre-configured PPW (and MG) IDs to request activation from the serving gNB and makes the IE PRS Measurement Info List optional present. 

Test Proposal from [6] (see [6] for further details):

	9.1.1.27
MEASUREMENT ACTIVATION

This message is sent by the LMF to indicate to the NG-RAN node to activate or deactivate  the preconfigured measurement gap or PRS processing window for the UE.

Direction: LMF ( NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.3

YES

ignore

NRPPa Transaction ID

M

9.2.4

-

Request Type
M
ENUMERATED (activate, deactivate, …)
YES
reject
PRS Measurement Info List 

0..1
YES

Ignore

>PRS Measurement Info Item
1 .. < maxFreqLayers>

-
>>Point A
M
INTEGER (0..3279165)

-
>>MeasPRS Periodicity
M
ENUMERATED (ms20, ms40, ms80, ms160, …)
Measurement gap periodicity in units of ms
-
>>MeasPRS Offset
M
INTEGER (0..159, …)
Measurement gap offset in units of subframes
-
>>Measurement PRS Length

M
ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20}

-
Positioning Measurement Gap ID
O
INTEGER (0..15, …)
The Measurement Gap ID to be activated/deactivated
YES
Ignore
DL-PRS Processing Window ID
O
INTEGER (0..15, …)
The PPW ID to be activated/deactivated
YES
Ignore



[11] proposes to remove the IE PRS Measurement Info List in the MEASUREMENT ACTIVATION altogether.

Test Proposal from [11] (see [11] for further details):

	9.1.1.27
MEASUREMENT ACTIVATION

This message is sent by the LMF to indicate the NG-RAN node to activate the preconfigured parameters for the UE.

Direction: LMF ( NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.3

YES

ignore

NRPPa Transaction ID

M

9.2.4

-





























Note 1:
It is moderator's understanding that the current parameters for MG activation (PRS Measurement Info List) clearly do not allow PPW activation, since the parameter make only sense for MGs. I.e., there is no Point A, MG periodicity, Gap Offset, Gap length applicable. There is also no fixed set of parameters for e.g., for length and periodicity for PPW as it is the case for MGs, making a similar "indirect" request more difficult.

Note 2:
It is unclear to the moderator how the NRPPa MEASUREMENT ACTIVATION message can activate PPWs and/or MGs if this is an empty message.

Question 3:
Do you agree that the NRPPa MEASUREMENT ACTIVATION message should also be used to activate pre-configured PRS processing windows?

If your answer is positive, which information in the NRPPa MEASUREMENT ACTIVATION message is required to allow the serving gNB activating a proper PRS Processing Window:

(a) The PRS Measurement Info List as currently specified for MGs

(b) The pre-configured DL-PRS Processing Window ID

(c) None

(d) Other (please specify)
	Company
	(a), (b),  (c), or (d)
	Comments

	CATT
	(c)
	As stated in the answer for Q2, it should be determined by the gNB to use the DL MAC or wait for the UL MAC to activate a MG or PPW according to UE capability. Furthermore, without PRS measurement info list or PPW id from LMF, the gNB can decide to activate an appropriate MG or PPW according to the channel condition of UE. The reason for such design is that RAN node has more information than LMF, e.g, real-time scheduling.

	Google
	(c)
	The gNB should be able to decide to configure MG or PPW based on the UE DL-PRS processing capability outside measurement gaps described in Question 1.

	Samsung
	(d)
	At least Positioning MG ID as specified in [6] can be added as an information for activation request.

	Ericsson
	©
	We disagree on the question because it overturns last e-meeting’s agreement where we have discussed this specific point in CB R3-222437 and have captured that the NRPPa MEASUREMENT ACTIVATION message from LMF to gNB is only used to activate pre-configured MG, and not to activate pre-configured PPW. 

1. Proposal6:Define a new NRPPa class 2 procedure, which contains similar information to that in RRC LocationMeasurementIdication message, for LMF-initiated MG/PPW activation request; Remove the FFS on the Measurement Activation Information procedure.
The NRPPa/F1AP procedures were reviewed during the meeting specifically to capture this point. Therefore, the stage 2 text (clause 7.8.2 Pre-configured PRS processing window procedures in TS 38.305) must be corrected to align with RAN3 agreement. Note that it is RAN2 who must follow RAN3’s decision on this matter, and not the other way round. In fact, RAN1 has explicitly mentioned that the decision on the PPW signalling is up to RAN3:
Agreement
PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.

· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.

· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window

· Include it in the LS to RAN2 and RAN3.

We object to overturning the RAN1 and previous RAN3 agreements on this. 

	HW
	(a)
	It is gNB’s decision how to activate the pre-MG or PPW based on the measurement information.

	Xiaomi
	
	If the proposal in issue 2 is agreed, the PPW ID or PMG ID can be introduced.

	Qualcomm
	(b)
	(b) seems straightforward. 

On HW's preference, how can (a) work for PPWs?

On Ericsson' comment, there is nothing wrong with the previous RAN3 agreement and the existing information can still be used for MGs. But this discussion is about PPWs. It was correct to delete the "PPW" from the agreement cited by Ericsson, since obviously, the RRC Location Measurement Indication content does not make any sense for PPWs. However, RAN1 requested RAN3 to design the necessary information, which RAN3 obviously hasn't done yet (only for MGs). 

	Nokia
	Yes (c)
	The MEASUREMENT ACTIVATION message should be used to activate either preconfigured PPW or MG. In case of PPW, the gNB implementation can perhaps be trusted to choose an appropriate PPW.

	Ericsson2
	
	To Qualcomm: considering that the Measurement Preconfiguration procedure is UE specific, then the gNB already knows now that UE has been configured in terms of PRS configuration and it is up to gNB to decide on the activation. LMF should not influence how gNB can schedule the data, it’s up to gNB, not UE nor LMF. Also, this should not be taken same as measurement gap, since measurement gap is solely about PRS where gNB already stops data scheduling when activating the gap.

	ZTE
	(c)
	Our understanding is that the gNB could decide to configure and activate the PPW or MG.


Summary:
-
9 companies replied.
-
It seems there is general agreement that the NRPPa MEASUREMENT ACTIVATION message should also be used to activate pre-configured PRS processing windows.

-
One company (Ericsson) disagrees on the question, and "object to overturning the RAN1 and previous RAN3 agreements on this". 
However, it is moderators understanding that no one intends "overturning the RAN1 and previous RAN3 agreements". Ericsson also acknowledges that "it is up to RAN3 to design the necessary information to be transferred in the NRPPa message".
-
The "necessary information" was the scope of this question:

-
Option (a) is supported 1 company (Huawei)

-
Option (b) is supported by 1 company (Qualcomm) and contingent on the outcome of Issue #2, may be supported by Xiaomi. 

-
Option (c) is supported by 4 companies (CATT, Google, Nokia, ZTE).
Proposed Conclusion:

-
It seems agreeable that the NRPPa MEASUREMENT ACTIVATION message can also be used to activate pre-configured PRS processing windows.
-
It seems majority of companies think that no additional information is needed in the NRPPa MEASUREMENT ACTIVATION message to request activation of PPWs.

-
The remaining question seems then what to do with the PRS Measurement Info List (which is applicable to MGs only):

-
(a) Make it optional present, as proposed by Qualcomm.

-
(b) remove it altogether, as proposed by CATT.
-
Moderator believes, it may be agreeable to make the PRS Measurement Info List optional present, since then it could still be used for MGs, and would not "overturn previous RAN3 agreements on this".
Proposal:

Agree that the NRPPa MEASUREMENT ACTIVATION message is used to activate pre-configured PRS processing windows.


The PRS Measurement Info List in the NRPPa MEASUREMENT ACTIVATION message is changed to optional present.

3.5
Issue #4: Deactivation of previously activated PPW and MGs

Contribution [1] made the following Observations:

[1] Observation 6:
There is currently no message defined which allows an LMF to deactivate PRS processing windows (and measurement gaps).

and made the following related Proposals:

[1] Proposal 4:
Enable the NRPPa MEASUREMENT ACTIVATION message to activate/deactivate preconfigured PRS processing windows.

Contribution [2] made the following Observations:

[2] "In current stage-2 procedures, the LMF can also initiate to deactive the preconfigured PPW with the NRPPa message MEASUREMENT ACTIVATION. But this message cannot support the deactivation operation in current TS 38.455. Besides, the stage-2 procedures do not support UE-initated PPW deactivatoin, thus it is necessary to support LMF-initiated deactivation so that the gNB can be informed of when to deactivate the PPW."
and made the following related Proposals:
[2] Proposal 2:
It is proposed to support LMF-initiated PPW deactivation, and to adopt option 2 for smaller ASN effects.

Contribution [10] made the following Observations:


[10] "In addition, since NRPPa introduces the measurement activation procedure, there should also be a measurement deactivation procedure, which logically is a complete signalling design."

and made the following related Proposals:

[10] Proposal 3:
To introduce Measurement Deactivation procedure into NRPPa and F1AP.

The reasons for the Proposal provided [1], [2] and [10] are essentially the same:

-
Once a PPW (and MG) has been activated by the LMF, it must be deactivated when positioning measurements have been completed. The serving gNB of a target device can not do this autonomously, since it does not know when (LMF-)activated PPWs/MGs are no longer needed by the target device.
For the deactivation, [2] lists two options:
Option 1:
Enhance the NRPPa message MEASUREMENT ACTIVATION to support the LMF-initiated PPW deactivation.
Option 2:
Define a new class 2 message, e.g. MEASUREMENT DEACTIVATION, to support the LMF-initiated PPW deactivation.
[6] proposes to follow Option 1 by adding an activation/deactivation flag to the message and the PPW/MG ID to be activated/deactivated:

	9.1.1.27
MEASUREMENT ACTIVATION

This message is sent by the LMF to indicate to the NG-RAN node to activate or deactivate  the preconfigured measurement gap or PRS processing window for the UE.

Direction: LMF ( NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.3

YES

ignore

NRPPa Transaction ID

M

9.2.4

-

Request Type
M
ENUMERATED (activate, deactivate, …)
YES
reject
PRS Measurement Info List 

0..1
YES

Ignore

>PRS Measurement Info Item
1 .. < maxFreqLayers>

-
>>Point A
M
INTEGER (0..3279165)

-
>>MeasPRS Periodicity
M
ENUMERATED (ms20, ms40, ms80, ms160, …)
Measurement gap periodicity in units of ms
-
>>MeasPRS Offset
M
INTEGER (0..159, …)
Measurement gap offset in units of subframes
-
>>Measurement PRS Length

M
ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20}

-
Positioning Measurement Gap ID
O
INTEGER (0..15, …)
The Measurement Gap ID to be activated/deactivated
YES
Ignore
DL-PRS Processing Window ID
O
INTEGER (0..15, …)
The PPW ID to be activated/deactivated
YES
Ignore



[2] and [11] propose to follow Option 2 and defines a new class 2 message without message content. Text proposal from [2]:
	9.1.1.y
MEASUREMENT DEACTIVATION
This message is sent by the LMF to indicate the NG-RAN node to deactivate the preconfigured PRS processing window for the UE.

Direction: LMF ( NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.3

YES

ignore
NRPPa Transaction ID

M

9.2.4

-




Further, the proposal in [1],[11] is applicable to both, PPW and MGs. The proposal in [2] seems to be applicable to PPWs only.
Question 4:
Do you agree that a LMF triggered PPW/MG deactivation message is required?

If your answer is positive, how should the PPW/MG deactivation be specified:

(a) Reuse the NRPPa MEASUREMENT ACTIVATION message by adding an "activate/deactivate" flag to the message.

(b) Defining a new Class 2 DEACTIVATION message/procedure.

(c) Other (please specify).
	Company
	(a), (b), or (c)
	Comments

	CATT
	(b)
	We slightly prefer to define a new Class 2 DEACTIVATION message/procedure.
It seems inappropriate to only include the word ”activation” in 9.1.1.27 MEASUREMENT ACTIVATION. In addition, similar Positioning Activation /Deactivation also uses two separate signaling procedures, which makes the specification simpler and clearer.

	Google
	(a)
	State 2 describes that the Measurement Activation message is used to (de)activate MG or PPW.

	Samsung
	(a)
	Reusing ACTIVATION message is enough.

	Ericsson
	none
	Disagree, LMF does not activate PPW, nor should it deactivate PPW/MG. This is up to gNB’s decision based on UE capabilities, Positioning QoS and what is signalled in the MEASUREMENT PRECONFIGURATION REQUIRED message. 
Deactivation of MG is done via the gNB sending DL MAC CE Positioning Measurement Gap Activation. This was captured by RAN2.
There is also no agreement from RAN1 about any external source (UE or LMF) that triggers PPW or deactivates PPW/MG. 
· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window



	HW
	(b)
	Prefer to define dedicate message with dedicated message name.

	Xiaomi
	(a)
	Prefer (a)

	Qualcomm
	(a)
	This seems simpler.

	Nokia
	(b)
	A separate procedure would be cleaner.

	ZTE
	(a)
	Option a is simpler and enough.


Summary:
-
9 companies replied.

-
Option (a) is supported by 5 companies (Google, Samsung, Xiaomi, Qualcomm, ZTE)

-
Option (b) is supported by 3 companies (CATT, Huawei, Nokia)

-
1 company (Ericsson), thinks LMF does not activate PPW, nor should it deactivate PPW/MG. They think this is up to gNB's decision. 
However, a gNB does not know when a particular location request/measurement is completed and when MGs/PPWs are not needed any longer. 
Proposed Conclusion:
-
Obviously, both option (a) and (b) will work. However, given that there is a small majority for Option (a), moderator suggests trying to agree on 
Proposal:
The NRPPa MEASUREMENT ACTIVATION message is also used to request deactivation of previously activated MGs/PPWs. 
3.6
Issue #5: Stage 2 description

The Stage 2 description may have lower priority since it can also be aligned with Stage 3 later (e.g., after ASN.1 freezing). Details depend on the outcome of the discussion of Issues #1 – #4 above. 

However, a general proposal is made in [1] as follows:

[1] Proposal 1:
Unify the procedures for pre-configuration and activation/deactivation of measurement gaps for positioning and PRS processing windows. 

From RAN3 point of view, this seems already be the case, since the NRPPa procedures are (or may be) applicable to both PPWs and MGs and an agreement was made at RAN3#115-e:

Define unified procedure for preconfigured MG and PPW in RAN3 specifications. 

However, to support a unified procedure end-to-end and independent on PPW and MG, a UE-triggered PPW activation request would be required (i.e., UL MAC CE) analogous to MGs, which however, is in the realm of RAN2.

A unified Stage 2 proposal is included in Annex A of contribution [1] by defining a single Stage 2 procedure for PPW and MGs. As mentioned above, the introduction of an UL MAC-CE for PPW activation/deactivation request should be up to RAN2. However, [1] also proposes to show the (LMF) activation and deactivation steps separately (i.e., a deactivation should only happen after some activation was triggered).
Companies are invited to provide feedback on the Stage 2 modification in Annex A of [1], if any.

Question 5:
Do you have any comments/feedback on the Stage 2 proposal in Annex A of [1] (from RAN3 perspective)?
	Company
	Comments

	CATT
	We support the unified Stage 2 signaling procedure, but further discussion of RAN2 is needed for the introduction of an UL MAC-CE for PPW activation/deactivation request.

	Google
	RAN is discussing to introduce an UL MAC CE for PPW activation/deacvition request. We prefer waiting for RAN2 conclusion.

	Samsung
	Prefer to wait for more progress from RAN2.

	Ericsson
	Disagree. The NRPPA signalling is up to RAN3.
· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.

We have already agreed on the NRPPA/F1AP procedures in last e-meeting. We will not re-discuss the design during the maintenance phase. RAN2 needs to fix the step 5 in Figure 7.8.2-1. We can send them an LS with previous’ RAN3 meeting agreements.



	HW
	This change is better to be discussed in RAN2

	Xiaomi
	So far as we know, UL MAC CE for PPW is not agreed in RAN1 and RAN2.

	Qualcomm
	Also agree that this can be handled by RAN2. 

	Nokia
	This seems mainly RAN2 scope.

	ZTE
	Prefer waiting for RAN2’s progress.


Summary:

-
Most companies suggest that this is more for RAN2 to discuss.

-
One company (Ericsson) thinks that NRPPa signalling is up to RAN3, and nothing needs to be corrected.   

-
According to moderator's information, it is rather unlikely that RAN2 will add an UL MAC-CE for PPW (de-) activation request, therefore, the status quo will likely remain. 
Proposed Conclusion:

-
No further RAN3 actions seem required at this stage.
4.
Positioning QoS Information
"Positioning QoS Information" as part of NRPPa MEASUREMENT PRECONFIGURATION REQUIRED is discussed in section 3.2 above (Issue #1). However, contribution [3] proposes to include "Positioning QoS Information" also in the NRPPa POSITIONING INFORMATION REQUEST message:

[3] Proposal 2:
Add the Positioning QoS information in the POSITIONING INFORMATION REQUEST message.

 The reason provided in [3] is as follows:


"Similarly, the Positioning QoS information is also needed for RRC_INACTIVE state configuration for positioning. For instance, a gNB can configure a UE with short timer if the positioning QoS is set to no delay, or to configure a smaller RNA with short timer if the latency and accuracy requirements are stringent. It is proposed then to include the Positioning QoS information in the POSITIONING INFORMATION REQUEST message."
Text Proposal from [4] (see [4] for further details):
	9.1.1.10
POSITIONING INFORMATION REQUEST

This message is sent by the LMF to request positioning information.

Direction: LMF ( NG-RAN node.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality
Assigned Criticality
Message Type

M

9.2.3

YES

reject

NRPPa Transaction ID

M

9.2.4

-

Requested SRS Transmission Characteristics

O

9.2.27

YES

ignore

UE Reporting Information
O
9.2.70
YES
ignore
UE TEG ID Information Request
O
ENUMERATED(true,…)
YES
ignore
Positioning QoS
O

9.2.x1

YES

ignore




Question 6: 
Do you agree that a "Positioning QoS" is currently missing in the NRPPa POSITIONING INFORMATION REQUEST message?

If your answer is positive, do you have any comments on the related text proposal in [4]?
	Company
	Yes/No
	Comments

	CATT
	No
	We think that there should not be too high requirement for positioning delay of inactive UE, otherwise it needs to be transferred to the active state for positioning.

	Google
	No
	Same view as CATT

	Samsung
	No
	Share view with above.

	Ericsson
	Yes
	

	HW
	No
	We don’t think service level QoS is useful for RAN side. 

	Xiaomi
	No
	It’s not clear for us how to use the positioning qos in gNB, gNB cannot estimate the positioning latency and accuracy.

	Qualcomm
	No
	We also can't see any use of this.

	Nokia
	No
	We don’t see the benefit.

	ZTE
	No
	


Summary:

-
9 companies replied; 8 companies think "Positioning QoS" is not needed in the NRPPa POSITIONING INFORMATION REQUEST message.

-
It seems the proposal is only supported by the proponent (Ericsson).
Proposed Conclusion:

-
A "Positioning QoS" is not added to the NRPPa POSITIONING INFORMATION REQUEST message.
5.
Pre-configured Measurement Gaps (MGs)

Contribution [7] discusses the following issues with pre-configured MGs:
-
Issue #1: How does the gNB-CU obtain the pre-configured MGs generated by gNB-DU?

-
Issue #2: Whether the LMF/gNB-DU needs to know the activated MG by UE request?  

Regarding Issue #1, [7] made the following observations:
[7] Observation 1:
it is the gNB-DU that configures the preconfigured MGs.

[7] Observation 2:
the preconfigured measurement gap is not included in any existing IE in TS 38.473.
[7] Observation 3: 
current spec doesn’t support the gNB-CU obtain the preconfigured MGs information from gNB-DU.
To address this issue, [7] proposes to introduce the PosMeasGapPreConfigList IE in F1AP, such that the gNB-CU can obtain the pre-configured MG information and provide the information to UE:
[7] Proposal 1:
RAN3 agree to include the PosMeasGapPreConfigList IE in Measurement Preconfiguration Confirm message over F1AP.

The reason provided in [7] is as follows:

-
According to current TS 38.473, it is the gNB-DU that configures the preconfigured MGs.

-
According to the IE structure in TS 38.331, the preconfigured Measurement Gap information is not included in any IE in DU to CU RRC Information, which means there is no way for the CU to get the preconfigured MGs from DU, so CU cannot transmit the preconfigured MGs to UE via RRC message.

Text Proposal from [8] (see [8] for further details):

	9.2.12.31
MEASUREMENT PRECONFIGURATION CONFIRM
This message is sent by an gNB-DU to gNB-CU to confirm successful configuration of measurement gap or PRS processing window of the UE.
Direction: gNB-DU ( gNB-CU.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.3.1.1

YES

reject

gNB-CU UE F1AP ID

M 

9.3.1.4

YES

reject

gNB-DU UE F1AP ID 

M

9.3.1.5

YES

reject

Criticality Diagnostics
O

9.3.1.3
YES

ignore

PosMeasGapPreConfigList
O

OCTET STRING

PosMeasGapPreConfigToAddModList-r17 and/or PosMeasGapPreConfigToRemoveList-r17 as defined in TS 38.331 [8].
YES

ignore




Question 7:
Do you agree that the F1AP MEASUREMENT PRECONFIGURATION CONFIRM message should include the RRC PosMeasGapPreConfigList IE (i.e., pre-configured MG information)?

If your answer is positive, do you have any comments on the related text proposal in [8]?
	Company
	Yes/No
	Comments

	CATT
	Yes
	We agree the text proposal.

	Google
	No
	In the RAN2 ASN1 review meeting in April (see RAN2 meeting minutes), RAN2 agrees the following.
· The pre-MG for PosEnh can be moved into MeasGapConfig and use a separate gapToAddModList from that for MGenh.
Based on the above, RAN2 will reuse MeasGapConfig to configure pre-configured measurement gaps for positioning. There are two options to provide the MeasGapConfig from the gNB-DU to gNB-CU:

1) Add DU to CU RRC Information in the Measurement Preconfiguration Confirm message.

2) The DU initiates a UE Context Modification Required procedure after receiving the Measurement Preconfiguration Required message to provide the MeasGapConfig.

We prefer support option 2) only because there is no need to add changes to the Measurement Preconfiguration Confirm message.

	Samsung
	Yes
	As the proposing company, we also notice that RAN2 has discussed to put pre-MG in MeasGapConfig in 38.331.
However, we’d like to point out that introducing pre-MG list directly in the CONFIRM message will avoid triggering another round of UE Context Modification Required procedure, which saves signaling overhead over F1.

	Ericsson
	No
	Given Google’s comment above, we agree that there is no need to add any information in the CONFIRM message. Note that it is possible to support nested call flow over F1, where the DU receives a positioning request which leads to a context update and that must be acknowledged by the CU before completing the Positioning procedure. See for e.g. 8.13.9.2

	HW
	Yes
	Seems ok

	Xiaomi
	Yes
	positioning specific message (i.e. MEASUREMENT PRECONFIGURATION CONFIRM) is better than UE context modification procedure for this case, as if DU to CU RRC Information is used, additional information is transmitted, e.g. CellGroupConfig, which is mandatory and useless for positioning, also there will be additional message “UE CONTEXT MODIFICATION CONFIRM” transferred, which is supposed to be avoided

	Nokia
	Yes
	Seems more efficient than using UE Context Modification Required, but no strong view.

	
	
	


Summary:

-
7 companies replied.

-
5 companies agree that the F1AP MEASUREMENT PRECONFIGURATION CONFIRM message should include the RRC PosMeasGapPreConfigList IE (CATT, Samsung, Huawei, Xiaomi, Nokia).
-
2 companies think this is not needed (Google, Ericsson).

Proposed Conclusion:
-
There is some majority supporting the proposal.

Proposal: Agree to include the PosMeasGapPreConfigList IE in the F1AP Measurement Preconfiguration Confirm message.

Regarding Issue #2, [7] made the following observations:

[7] Observation 4: 
 LMF/gNB-CU’s awareness of the (de)activation status of the preconfigured measurement gap for a specific UE is beneficial for positioning latency reduction.

and made the following proposals.
[7] Proposal 2:
The gNB-DU should notify the gNB-CU the preconfigured measurement gap that is (de)activated by UE initiation.

[7] Proposal 3:
The gNB should notify the LMF the preconfigured measurement gap that is (de)activated by UE initiation.

The reason provided in [7] is as follows:

-
The pre-configured MG will be deactivated during mobility. If the MG was activated by a request from LMF, the CU/LMF should be aware of gap deactivation due to mobility, so that the LMF can activate a proper MG after mobility. 

-
If the pre-configured MG activated by UE request is also the MG that LMF will suggest activating, the LMF may not need to send the redundant activation message to the gNB, and the gNB-CU will not need to send the redundant activation message to the gNB-CU. 
Text Proposal from [9] (see [9] for further details):
	9.1.1.x
MEASUREMENT ACTIVATION NOTIFY 

This message is sent by the NG-RAN node to indicate the LMF the preconfigured measurement gap activated or dactivated by UE initiation.

Direction: NG-RAN node ( LMF.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type
M
9.2.3
YES
ignore
NRPPa Transaction ID
M
9.2.4
-
Measurement Activation Indication
M
ENUMERATED (Active, Deactivate, ...)

YES
reject
PosMeasGapPreConfig
O

OCTET STRING
PosMeasGapPreConfig as defined in TS 38.331 [13], indicates preconfigured measurement gap configuration that is activated or deaciveted by UE initiation
YES

ignore




Question 8:
Do you agree that the gNB-DU should notify the gNB-CU and the gNB-CU should notify the LMF on any preconfigured measurement gap that has been (de)activated by UE initiation (via UL MAC-CE)?

If your answer is positive, do you have any comments on the related text proposal in [8],[9]?
	Company
	Yes/No
	Comments

	CATT
	No
	In our understanding, the network side (LMF or GNB-CU) and UE should not be allowed to activate a pre-configuration for a positioning measurement at same time, which would cause the conflicting issue. It is proposed that RAN2 further discuss how to avoid the issue, e.g, rely on UE capabilities.

	Google
	No
	This is similar to Question 2. The gNB-DU makes the decision to configure/activate MG or PPW for the UE, which can be transparent to the gNB-CU/LMF. We are wondering the proposal is just to save the signalling, i.e., Measurement Activation message. We think it is an optimization.

	Samsung
	Yes
	As the proposing company, we’d like to point out that we’ve had little discussion on the support on how to continue the positioning measurement during UE mobility, and allow me to duplicate the argument we provide in [7] as below,
‘The pre-configured MG will be deactivated during mobility. If the MG was activated by a request from LMF, the CU/LMF should be aware of gap deactivation due to mobility, so that the LMF can activate a proper MG after mobility.’

If the source gNB is unable to signal the deactivation state for pre MG to LMF, or if the source gNB is unable to transfer pre MG configurations to target gNB over Xn (which is exactly the current spec for NRPPa and XnAP), LMF will never know the status of these pre MG configurations until it finds that there’s no measurement/location information reported in LPP and triggers another round of MEASUREMENT PRECONFIGURATION REQUIRED procedure by implementation, which introduces a huge amount of latency to obtain the positioning results. Note that the introduction of pre-MG configuration is originally targeting at improving latency.
As a result, we need further discussion on improving latency during mobility; however, since it is the last meeting in R17 and we have no time to put forward mature and complete mechanisms to solve such issue, I may suggest to treat the issue on improving latency during mobility as a left-over issue in R17, so that we can re-open such discussion in the future.

	Ericsson
	
	In our understanding this is being discussed in RAN2 and may also require some RAN4 feedback. So we prefer to postpone this based on RAN2 progress, if any.

	HW
	No
	Pre-configured MG may not be valid anymore after handover. LMF cannot re-activate the pre-MG and thus it is not necessary for LMF to obtain such information. 

	Xiaomi
	
	can wait RAN2 progress

	Qualcomm
	No
	This seems not needed. The UE is in the best position to (re-)activate a measurement gap when needed.

	Nokia
	No
	Don’t see any significant benefit.


Summary:
-
8 companies replied.

-
Most companies think that a MEASUREMENT ACTIVATION NOTIFY as proposed is not needed.

-
It seems the proposal is only supported by the proponent.

Proposed Conclusion:

-
A notification signalling from the gNB-DU to the gNB-CU as well as a notification signalling from the gNB-CU to the LMF on any preconfigured measurement gap that has been (de)activated by UE initiation is not introduced.
6
Discussion – 2nd Round
The following agreements were reached in the 1st round:
-
No additional "assistance information" is added to the NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message.
-
Agree that the NRPPa MEASUREMENT ACTIVATION message is used to activate of pre-configured PRS processing windows.
-   Agree that it is up to gNB implementation to decide which PPW configuration to activate.
-
The PRS Measurement Info List in the NRPPa MEASUREMENT ACTIVATION message is changed to optional present.

-
The NRPPa MEASUREMENT ACTIVATION message is also used to request deactivation of previously activated MGs/PPWs. 
-
A "Positioning QoS" is not added to the NRPPa POSITIONING INFORMATION REQUEST message.
-
A notification signalling from the gNB-DU to the gNB-CU as well as a notification signalling from the gNB-CU to the LMF on any preconfigured measurement gap that has been (de)activated by UE initiation is not introduced in R17.
-
Agree to include the PosMeasGapPreConfigList IE in the F1AP Measurement Preconfiguration Confirm message. 
The following item requires further discussion:
-
Add an ENUMERATED { mg, ppw, both } in the MEASUREMENT PRECONFIGURATION CONFIRM message, indicating what has been pre-configured in the target device.

    - 
The need of the introduction of the new IE needs to be further discussed.

    - 
It needs to be further checked with RAN2 whether both measurement gaps and ppw can be configured at the same 
time, resulting in a “both” codepoint.
The need for the new IE has been discussed in the 1st round section 3.3 above:

Once a NRPPa MEASUREMENT PRECONFIGURATION procedure was successfully completed (i.e., serving gNB pre-configured MGs and/or PPWs in the UE), a LMF does not know whether an activation (and deactivation) procedure would be required or not when requesting location measurements from a UE:
-
pre-configured MGs can be requested to be activated and deactivated by the UE (via UL MAC-CE). If a gNB has pre-configured the UE with MGs, no LMF activation and deactivation would be strictly necessary.

-
pre-configured PPWs can not be requested to be activated and deactivated by the UE (no UL MAC-CE is specified by RAN2). If a gNB has pre-configured the UE with PPWs, LMF activation and deactivation would be necessary when sending a location request to the UE.


Therefore, whether the MEASUREMENT ACTIVATION procedure is needed or not depends on what the serving gNB has pre-configured in the device.

Question 1:
Given the explanation above, do you agree that the NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message should include information on what has been preconfigured in the target device (MGs and/or PPWs)?

	Company
	Yes/No
	Comments

	Samsung
	Yes
	We agree with the analysis given by the moderator.

And our understanding is that we do not restrict the case when both types of pre-configurations are configured at gNB.

Consider the case when both types are configured, then during activation procedure, how can LMF decide which type should be activated? It is natural to lead to the observation that some information should be included in the CONFIRM message.
Moreover, it is more essential to understand what information should be included in the CONFIRM message, and currently there are 3 options on the table:
-Op1: Nothing

-Op2: ENUMERATED { mg, ppw, both }
-Op3: Detailed MG/PPW configurations
Apparently Op1 and Op2 cannot help LMF to decide which type should be activated when both types are pre-configured. And it seems that Op3 is the only way forward.

p.s. For some further thinking which is relevant, note that we agreed to turn PRS Measurement Info to optional in ACTIVATION message because some companies argues that LMF is unable to provide such info without the detailed pre-MG configurations, therefore leaving PRS Measurement Info now nearly a ‘wasted’ IE in NRPPa spec, which is more or less a pity… So why not we consider it from the other side, i.e. adding detailed MG/PPW configurations in the CONFIRM message, then the PRS Measurement Info will become useful again. Also note that such mechanism does not deviate the principle we agreed during pre-configuration activation procedure: LMF decides which type (PPW or MG) to activate, and requests/suggests which specific configuration to activate within the decided type, then gNB decides which specific configuration to activate.


	Xiaomi
	Yes with comments
	To clarify, UE can activate the MG doesn’t mean there’s no need for LMF to activate the MG, both UE and LMF can activate the MG in different cases.
Regarding the information included in CONFIRM message, we share same view as Samsung, only option 3 is helpful. With the detail pre-configurations, LMF can decide which pre-configuration is better to be activated considering the situations of TRP PRS and the positioning requirements (e.g. latency, accuracy).

For Option 2, even without knowing the exact type (e.g. MG, PPW) that is pre-configured in UE, LMF can send the MEASUREMENT ACTIVATION message to gNB if CONFIRM message is received before, then gNB can activate PPW or MG by implemetaition, so we still don’t see the need of option 2.


	Nokia
	Yes
	We agree with the moderator’s explanation. We believe that option (b) should be sufficient considering the agreement that it is up to gNB implementation to decide which PPW configuration to activate.

	Ericsson
	as discussed offline
	None of them are necessarily, as this information becomes useless for LMF if the UE performs mobility and has to be re-configured anew in another gNB. However, the minimalist approach proposed by the moderator (Opt2 per SS above) is acceptable to us.
Note that for MG, Rel-16 UE can already request measurement gap using RRC Location measurement indication (supported and confirmed by RAN4). So, the rest is purely optimization

	CATT
	No
	We agree with Ericsson.
During the first round of discussion, we have clarified how the R17 positioning procedure works, gNB has more information than LMF, but LMF can never know how to schedule a packet, as said by samsung, in the case of both PPW and MG configuration at the same time, if at a time point, the packet scheduling is idle, then the best way for the gNB to activate MG, not PPW, but how can LMF know this kind of information?
Secondly, for PRS Measurement Info in the ACTIVATION message, it really should not exist, and we have been proposing remove them. But obviously, we cannot introduce more redundant information into the NRPPa spec just because of an useless information.
According to the meeting conclusion, "Agree that it is up to gNB implementation to decide which PPW configuration to activate", although only for PPW, logically is there any difference for Pre-MG? Therefore, in our understanding, LMF only needs to inform gNB when the positioning measurement will be started, this case is also suitable for periodic positioning measurement or MG/PPW reconfiguration as mentioned by Ericsson, Does the gNB introduce an UPDATE message to notify the LMF of the latest configuration? Does the LMF periodically activate / deactivate different PPW or Pre-MG without causing additional signaling overhead and latency?


	HW
	
	We can accept to include ENUMERATED { mg, ppw, both } in the CONFIRM message, to let LMF know which is configured.

We don’t agree to include detailed MG/PPW configurations. The LMF cannot make decision on which MG configuration or which PPW configuration to be activated, because it should be decided by the gNB. This is not appropriate for the LMF to make such decision and control on the gNB.

It is enough for the LMF to send the ACTIVATION message to trigger the gNB to activate MG or PPW. No need for the LMF to indicate which configuration to be activated. So there is no need for the LMF to receive detailed configuration from gNB. 

	
	
	

	
	
	

	
	
	


Summary/Comments:

-
6 companies replied.

-
The question is answered (at least) partly positive or without objection by 5 companies.

-
One company (Samsung) agrees with the analysis given by the Moderator but thinks that ENUMERATED { mg, ppw, both } cannot help LMF to decide which type should be activated. 
However, the purpose of this indication is to enable an LMF to decide whether an ACTIVATION message is needed at all, and not to decide which type should be activated. It is Moderator's understanding that the latter is not agreeable given the 1st round discussion.

-
One company (Xiaomi) generally agrees with the Proposal, but don't think an ENUMERATED { mg, ppw, both } is useful (similar to Samsung). Even without knowing the pre-configured type (e.g. MG, PPW) an LMF can decide to always send the MEASUREMENT ACTIVATION message to gNB.    

 -
One company (CATT) does not agree with the Proposal, since a LMF does not know e.g., scheduling requirements. CATT also think the PRS Measurement Info List in the ACTIVATION message is not needed. But given that this was agreed at previous meeting, and it is still applicable to MGs, Moderator can not see the reason why it need to be removed completely. Similar to the ENUMERATED { mg, ppw, both }, Moderator hopes that the compromise of making it optional present could also be acceptable to CATT.
Proposed Conclusion:

-
Agree that the NRPPa MEASUREMENT PRECONFIGURATION CONFIRM message should include information on what has been preconfigured in the target device (MGs and/or PPWs)

On the 2nd issue, whether both, measurement gaps and PRS processing windows can be pre-configured at the same time ("both" codepoint), it is Moderator's understanding that it is up to the gNB and UE capabilities whether the gNB preconfigures a UE with measurement gaps, PRS processing windows, or both. Moderator is not aware that there are any restrictions in RAN1 and RAN2 specifications. 
Question 2:
Do you agree that a "both" codepoint for the Prefonfiguration Result ENUMERATED should be included?  

	Company
	Yes/No
	Comments

	Samsung
	See comments
	Please see our answer in Q1. We support to include the detailed PPW/MG configurations in the CONFIRM message.

And we also support that both types of configurations can be included simultaneously within a single CONFIRM message.

	Xiaomi
	
	To update our understanding, the PPW and MG may be preconfigured at the same time, but they cannot be activated at the same time, that’s what we confirmed with RAN1.

	Nokia
	Yes
	We share the understanding that there is no restriction on gNB to pre-configure both PPW and MG. It is our understanding that both cannot be activated at the same time – but this point does not currently have any impact to RAN3 (since the proposal is that it is up to gNB implementation *what* to activate).

	Ericsson
	No, but can be revisited at next meeting
	it is not clear from the RAN1 agreements on latency if the UE can be pre-configured at the same time for gapless and gap-based positioning. This requires further checking with RAN1/RAN2. Companies who answered “yes” are invited to provide the relevant agreement on this aspect.


	CATT
	Maybe
	It requires further checking with RAN1/RAN2.

	HW
	
	Ok to include “both”

	
	
	

	
	
	

	
	
	


Summary:

-
6 companies replied.

-
It seems 4 companies understand that both can be pre-configured in a device (Samsung, Xiaomi (although, both companies prefer a more detailed NRPPa solution), Nokia, Huawei).

-
2 companies think that this is not clear and suggest further RAN1/RAN2 checking (Ericsson, CATT).

-
Moderator is not aware of any specific RAN1 agreement, however, Moderator is aware of current RRC specification, and there seems nothing in current RRC specification which forbids a gNB to pre-configure both in a UE.

-
In any case, the CONFIRM message is send by the gNB to an LMF, therefore, if a gNB implementation never pre-configures both, this code point will not be used. But it seems at least 4 companies share the understanding that "both" can be a possible option for a gNB.
Proposed Conclusion:

-
Include the "both" codepoint for the Prefonfiguration Result ENUMERATED. 
Draft NRPPa and F1AP CRs are provided in the Draft folder. Please provide any comments on the draft CRs in the Table below.
	Company
	Comments

	Samsung
	We suggest to include PPW and MG pre-configurations in the MEASUREMENT PRECONFIGURATION CONFIRM message instead of the Preconfigured result IE for both F1AP and NRPPa to accommodate the reasoning we provide in Q1.

	Xiaomi
	Agree with Samsung.

	Nokia
	We have added some comments directly in the draft NRPPa CR (assume that similar comments apply also to the F1AP CR).

	Ericsson
	NRPPa CR: we agree with Nokia, the added text in 8.2.13 is not needed.
F1AP CR: mirror NRPPa revisions and some typos to correct in highlight:
8.13.18.2: If the TRP PRS Information List IE is included in the MEASUREMENT PRECONFIGURATION REQUIRED message, the gNB-DU shall, if supported, generate the preconfigured measurement gaps based on the received TRP PRS information. Then the gNB-DU shall send the preconfigured measurement gaps information to the gNB-CU in the PosMeasGapPreConfigList IE that is included in the MEASUREMENT PRECONFIGURATION CONFIRM message.
9.2.12.31: Preconfiguration Result


	CATT
	Agree with Ericsson.
In addition, the 9.1.1.27 MEASUREMENT ACTIVATION does not consistent with its content, it is proposed to "9.1.1.27 MEASUREMENT ACTIVATION / DEACTIVATION"

	
	

	
	

	
	


Summary:

- 
The draft CRs are updated as proposed.
-
On the change of the message name proposed by CATT, although, this may be editorial, it seems to have a lot of implications in the NRPPa and the F1AP specification. It is proposed to leave this optimization to future meetings. 
-
On Samsung's and Xiaomi's comments, the current CR proposal is considered being a compromise which would solve at least the main procedural differences between PPW and MGs (i.e., different Stage 2 procedures for MGs and PPWs). It is Moderator's understanding that this does not rule out any future potential changes/corrections/optimizations on more detailed gNB feedback.
Proposed conclusion:

-
Agree the updated NRPPa and F1AP CRs in R3-223962 and R3-223963.
7
Conclusions, Recommendations

TBD
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