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This document summarizes the following email discussion.
[AT116bis-e][616][POS] Remaining proposals on latency reduction (Qualcomm)
	Scope: Discuss the remaining proposals on validity conditions for preconfigured assistance data, measurement gaps, and PRS processing window.
	Intended outcome: Report to CB session
	Deadline:  Friday 2022-01-21 1600 UTC

Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

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

	Apple
	Sasha Sirotkin
	ssirotkin@apple.com

	Huawei, HiSilicon
	Yinghao Guo
	yinghaoguo@huawei.com

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

	Intel
	Ansab Ali
	ansab.ali@intel.com

	Xiaomi
	Xiaolong Li
	lixiaolong1@xiaomi.com

	CATT
	Jianxiang Li
	lijianxiang@catt.cn

	Ericsson
	Ritesh Shreevastav
	Ritesh.shreevastav@ericsson.com

	vivo
	Xiang Pan
	panxiang@vivo.com

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

	Samsung
	Taeseop Lee
	taeseop.lee@samsung.com

	Sony
	Anders Berggren
	Anders.Berggren@sony.com

	Nokia
	Mani Thyagarajan
	Mani.Thyagarajan@nokia.com



2.	Validity Conditions for DL-PRS Assistance Data
Company Proposals:
	Intel [2]
	Proposal 1: Introduce an Add/mod/release mechanism for pre-configured DL-PRS assistance data.
Proposal 2: RAN2 to discuss if a validity timer associated with pre-configured DL-PRS assistance data shall be defined to ensure that UE and LMF are aligned on the validity of the AD.

	CATT [4]
	Proposal 15: RAN2 to agree to area ID within each TRP for pre-configured assistance based on a specified area.
Proposal 16: RAN2 to discuss the candidate areaID: systemInformationAreaID（SIAID）or RAN ID.

	vivo [5]
	Proposal 1: To support mobility, the pre-configured assistance data shall be associated with a validity area, which is a list of cells that the target UE may camp on.
Proposal 2: The pre-configured assistance data shall be associated with a validity timer.
Proposal 3: The UE shall request new assistance data when no pre-configured assistance data is valid.
Proposal 4: The UE shall release the pre-configured assistance data when the validity timer expires.
Proposal 6: RAN2 to discuss how to solve the coexistence of normal configuration and pre-configuration.
•	Alt1: left to LMF implementation to configure either configuration or pre-configuration, the previous one is overwritten by the new one.
•	Alt2: when the UE has both normal configuration and pre-configuration, the UE only performs the measurement based on the normal configuration. Meanwhile, the UE shall store and utilize the pre-configuration when the normal one is released.

	Huawei [6]
	Proposal 1: The LMF should be able to release part or all of the PRS assistance data from the UE.

	OPPO [8]
	Proposal 1: RAN2 to agree that the validity condition(s) A (validity area), B (validity timer or a numerical limit on number of times the AD is utilized) and C (explicit modification or releases from the LMF/NG-RAN) of the pre-configured positioning assistance data.

	Xiaomi [9]
	Proposal 3: If PRS configuration broadcasted by gNB is different from the pre-configured assistance data stored by UE, UE will use the PRS configuration broadcasted by the gNB.

	Fraunhofer [12]
	Proposal 1: RAN2 shall agree to provide UE with multiple instances of pre-configured assistance data applicable to different areas within the network.
Proposal 2: The selection of an instance of AD from multiple AD provided may be based on one or more of the following: 
a.	Based on UE measurement (FFS)
b.	Based on logical information (e.g. the camped cell)

	Lenovo [14]
	Proposal 3: RAN2 to support validity of pre-configured assistance data based on a validity area (e.g. list of cells). FFS signalling details.
Proposal 4: Timer-based validity criteria requires further discussion.
Proposal 5: Further discussion in relation to the extra signalling cost vs latency reduction of additional modification/release signalling of pre-configured AD is needed.
Proposal 6: Support the priority indication for multiple pre-configured assistance data sets. Details can be further discussed under the context of the complete definition of priority of PRS configuration for assistance data and measurement.

	InterDigital [16]
	Proposal 3: Support providing a validity area (e.g. consisting of a list of cell) to UE, where the validity area is associated with preconfigured assistance data
Proposal 4: Support providing validity time (e.g. valid time duration/timer) to UE, where the vadlity time is associated with preconfigured assistance data
Proposal 5: The validity conditions/criteria associated with the preconfigured PRS configurations are provided to the UE using LPP assistance data transfer procedure or posSIB
Proposal 6: The validity conditions/criteria are associated on a per-PRS configuration basis when the assistance data is transfered via dedicated signalling (e.g. via LPP assistance data) 
Proposal 7: The validity conditions/criteria are associated on a per-assistance data basis (e.g. consisting of multiple PRS configurations) when the assistance data is transferred via posSIB



Proposals for discussion [22]:
Proposal 3a: 	Pre-configured assistance data can be associated with a "validity area".  FFS on details.
Proposal 3b: 	Pre-configured assistance data can be associated with a "validity time".  FFS on details.
Proposal 3c: 	Pre-configured assistance data can be explicitly modified or released. FFS on details.
[bookmark: _Hlk93319362]Proposal 3d:	Pre-configured assistance data can consist of multiple instances, where each instance is applicable to a different area within the network. FFS on details.

The (modified) Proposal 3a was agreed:
Agreements:
Proposal 3a (modified): 	 Pre-configured DL-PRS assistance data can be associated with a "validity area" at least in LPP.  FFS on details and whether it would be included in RRC broadcast.

Companies are asked to provide their views on the remaining Proposals 3b-3d.
[bookmark: _Hlk93694829]Question 1:	Do you agree that pre-configured DL-PRS assistance data can be associated with a "validity time"? Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Fraunhofer
	Yes
	We could also have a value of validity time, which allows the UE to retain assistance data for longer than expiry of SI for handling (relatively) static deployments.

	Apple
	No
	Validity time is clearly not essential, but rather an optimization.

	Huawei, HiSilicon
	No
	Not sure how it reduces the latency, since the timer is only used to release the PRS resource when the timer expires

	InterDigital
	Yes
	We think there are clear benefits for associating the pre-configured DL-PRS assistance data and validity time. For example, by configuring validity time the LMF does not need to send another explicit indication to UE for releasing the preconfigured DL-PRS assistance data and the UE can stop using or release the preconfigured DL-PRS after expiry of the validity time. 

	Intel
	Yes
	The validity area criterion cannot work for the case that the UE does not move around. Then the question is whether the UE should store the preconfigured AD forever and only discard it when the area is not valid. We think it is suboptimal design to ask the UE to store the preconfigured AD forever, and a better solution is needed. That could be:
Option 1: Leave it to UE implementation on when to discard the stored preconfigured AD; But this will make preconfigured AD not efficient.
Option 2: The UE discards the preconfigured AD based on a validity timer. We think it is important to ensure when the UE should discard the preconfigured AD and validity timer is the cleaner solution than leaving it to UE implementation.

	Xiaomi
	No
	One validity condition is enough for pre-configured PRS assistance data and UE can release the pre-configured assistance data when the area condition is not met or UE receives the new PRS assistance data.

	CATT
	No
	The signal of these pre-configuration DL-PRS is always on air. Even if the pre-configuration DL-PRS were out of time, this signal still is on air and still can be searched by the UE if the DL-PRS AD is stored in the device. Only when UE moves out of this area, the UE won’t search the on air PRS signal. So we don’t find the value of validity time.

	Ericsson
	Yes
	We are fine to support it based upon Intel’s comment.

	vivo
	Yes
	As we already agreed that pre-configured assistance data can be independent of any LPP positioning session, the UE can store the pre-AD even when the location session ends. 
Therefore, the timer is essential to enable the UE to release it, especially when the pre-AD will change after the validity time. For instance, the gNB transmitting the DL-PRS is configured to be turned off at a future time due to energy saving.
With the validity timer, the overall latency can be reduced as the UE can request for new AD immediately when the AD is invalid, instead of requesting a new one after failed measurement.

	ZTE
	No
	Explicitly add or release mechanism can solve the problem, and it is more flexible than setting a validity timer

	OPPO
	Yes
	The TRPs may be in a temporarily working state. For example, They or their frequency layers could be closed in near future for power saving purposes. In such case, validity timers is reasonable way of informing UE when the DL-PRS is not feasible. 

	Samsung
	Yes
	Agree with Intel’s comment.

	Lenovo, Motorola Mobility
	Yes
	We see the validity time as a useful feature to handle the validity of pre-configured AD. The expirationTime IE for broadcast of AD, which achieves a similar purpose has already been specified.  

	Sony
	Yes
	We have similar view as Intel’s comment.

	Nokia
	No
	We think the pre-configured assistance data could be modelled like it is done for stored/area-specific SI. The area validity can be signalled to UE but the validity time can be specified as a default time in specification after which the UE has the option to request LMF for fresh assistance data. How UE stores the AD can be left to UE implementation (as it is done for stored SI handling). Explicit signalling to manage AD (add/release) can be considered in a future release as it would be separate mechanism to manage the stored AD.


[bookmark: _Hlk93769234]Summary:
-	There is a small majority supporting a "validity time" for DL-PRS assistance data (9:6).
-	Proponents think a UE would need to know for how long the DL-PRS assistance data are valid, e.g., in the case the UE remains in the same area, or DL-PRS changes (e.g., turned off for energy savings, etc.).
-	Opponents point that that the UE will find out anyway whether DL-PRS assistance data are valid or not, since the UE will not find/detect the DL-PRS when it has changed (e.g., turned-off). However, this is also the case with a "validity area" or with a "modify/release" feature.
-	Opponents think that this is more an optimization and not an essential feature. There may also be some overlap with the "modification/release" feature since the timer essentially defines when to "release" DL-PRS assistance data and the explicit "modification/release" may be better for this purpose (e.g., in the case an LMF does not know a-priori for how long the DL-PRS will be valid/active). But there is also the opposite view, that "validity time" is simpler and may achieve the same purpose as "modification/release".
-	Moderator thinks that even with a validity time, a UE can continue trying to use the DL-PRS assistance data but may not find the DL-PRS as indicated in the assistance data and/or may measure the DL-PRS with reduced accuracy, etc.. However, if the validity time can be reliable, it may avoid unnecessary signal search at the UE. 
-	Given that there seems no clear consensus yet, it is proposed to continue evaluation/discussions in RAN2.
Proposal:
Proposal 1:	RAN2 to discuss further whether pre-configured assistance data should be associated with a "validity time" or not.

Question 2:	Do you agree that pre-configured DL-PRS assistance data can be explicitly modified or released? 
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Fraunhofer
	Yes
	In general, we find usefulness of being able to manage AD given to the UE. If we take this agreement, we think we need to align on at what granularity these updates shall be made. 

We also need to take into account that the updates should keep the data from broadcast and unicast consistent.

Therefore, we propose that modifying or releasing DL-PRS assistance data would be helpful together with the feature of configuring multiple instants of assistance data. Then each instant of assistance data can be updated (added/modified/released). This would then also be suitable for broadcast (since each instance is applicable to certain area).

	Apple
	
	Initially we were against this but if there is a majority support we can accept it.

	Huawei, HiSIlicon
	Yes
	We think it is beneficial to have this to ensure that the LMF and the UE has the same understanding on the PRS being used

	InterDigital
	
	We do not think it is necessary but ok if there is consensus 

	Intel
	Yes
	This is useful to ensure that part of the DL-PRS assistance data can be modified or released. If we do not have the modification/release mechanism, we have to specify the UE shall discard all original preconfigured AD when the network configures the new preconfigured AD, even if the network only wants to change some of them. This will waste signalling resources and can easily be addressed by having this addition/modification procedure.

	Xiaomi
	No
	This is not essential since the network can provide the new PRS assistance data by the existing LPP procedure and also UE can release the pre-configured assistance data when the validity condition is not met.

	CATT
	No
	DL-PRS signals are always on air whatever the DL-PRS assistance data are sent to UE or not. So we don’t see the benefit to release the AD. Please refer to the AD definition in LPP, all AD are “Need ON”.

	Ericsson
	No
	Only when multiple AD is provided, the add/mod/rel seems beneficial. Else we do not see the need of it.

	vivo
	Yes
	Agree with intel that it can provide the flexibility to modify part of pre-AD.

	ZTE
	Yes
	Agree with this mechanism to have a flexible indication

	OPPO
	Yes
	The DL-PRS configuration could be changed during the validity time/area. For example, some of the frequency layers at TRPs for PRS transmission could be closed to save power consumption. So the explicit modification/release of the pre-configured DL PRS assistance data could be served as a complementary approach for the validity time/area configuration.

	Samsung
	Yes
	Agree with the motivation to allow flexibility in pre-AD.

	Lenovo, Motorola Mobility
	See comments
	We also do not see the urgent necessity of this feature compared to the other implicit validity criteria. The additional signalling latency of the explicit add/mod/rel signalling should also be considered, since the overall aim here is to reduce overall positioning latency. 

	Sony
	Yes
	

	Nokia
	No. Not in Rel-17
	Explicit signalling to manage AD (add/release) can be considered in a future release as it would be separate mechanism to manage the stored AD. For Rel-17, let us just introduce UE stored pre-configured AD that has area validity and expiry determined by a default standardized time.



[bookmark: _Hlk93769619]Summary:
-	The situation is similar to the Question 2, with some majority supporting the feature (8:4 and 2 neutral).
-	Proponents think that it will be more efficient to provide only modified parts of the DL-PRS assistance data to the UE instead of providing always a complete set of DL-PRS assistance data.
-	Opponents point out that this is more an optimization rather than an essential feature since the Rel-16 mechanism would still work with "pre-configured" DL-PRS assistance data.
-	Proponents also point out that the "modify/release" may be complementary to a "validity time" and/or "validity area", e.g., in the case DL-PRS would change even during the "validity time" or in the same "validity area". However, this at the end would mean that "validity time"/"validity area" are not reliable and cannot be trusted by the UE.
- 	There may also be some overlap with the "multiple instances" of DL-PRS assistance data where the modification/release may mean activate/deactivate a particular instance of the DL-PRS assistance data set.
-	Moderator believes that this feature will not work across different LPP sessions, since one LMF would not know which DL-PRS assistance data have been provided already to the UE by another LMF, and therefore may also have CN impacts (e.g., LMF Change Procedure in clause 6.4 of TS 23.273).
-	Given that there seems no clear consensus yet, it is proposed to continue evaluation/discussions in RAN2.
Proposal:
Proposal 2:	RAN2 to discuss further whether pre-configured assistance data could be explicitly modified or released.

[bookmark: _Hlk93744786]Question 3:	Do you agree that pre-configured DL-PRS assistance data can consist of multiple instances, where each instance is applicable to a different area within the network?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Fraunhofer
	Yes
	Multiple instances of A/D pre-configured to the UE, where the UE selects the applicable A/D corresponding to its location (e.g. camped cell) reduces latency, signalling overhead (in mid-term). 

If we consider RRC_INACTIVE UEs in a simple deployment scenario consisting of indoor factory with two floors, and let’s take a simple scenario that the UE moves between two floors of a factory, each of which is equipped with multiple TRPs.

The A/D of floor 1 could have validity indicated as Area 1 (e.g. group of cells in area 1), and A/D of floor 2 can have validity indicated as Area 2 (e.g. group of cells in area 2). If a UE is provided with AD of Area 1 and A/D of Area 2, then the UE can switch between these two A/Ds already provided to the UE with corresponding validity. 
In Rel. 16, if the UE moves between these two floors, in Rel. 16, each time the UE moves it needs to get the A/D, and has to initiate the corresponding signaling. According to our proposal, we get the AD once and switch between them. We save signaling and also delay. If we consider UE-based positioning, then we have a lot of signalling reduction and reduction in delay.
When some PRS configuration changes in an area, this can be updated in the corresponding instance.

	Apple
	No
	The benefit is not clear

	Huawei, HiSIlicon
	
	This is a special implementation of area-based validity and we think this can already been supported if we support area validity

	InterDigital
	Yes
	

	Intel
	Yes
	We are fine to consider this enhancement considering:
1 it is the addition on top of 3a, i.e. only need to additional introduce the lists; Therefore, the specification impact can be minimal
2 We could see the benefit from the scenario mentioned by Fraunhofer

	Xiaomi
	Yes
	If Multiple instances of pre-configured assistance data is supported, we think how to select pre-configured data is based on UE implementation. 

	CATT
	
	It seems the same idea of validity area according to the feedback from Fraunhofer. We already agreed at meeting: Pre-configured DL-PRS assistance data can be associated with a "validity area" at least in LPP.

	Ericsson
	Yes
	

	vivo
	Yes
	The priority of PRS resources to be measured shall be different in different areas. With the pre-AD associated with different validity areas, the UE can utilize the most suitable pre-AD to perform the measurement.

	ZTE
	Yes
	It is reasonable that NW can prepare different AD sets for UE to choose

	OPPO
	No
	It will need a lot of UE memory to save the multiple instances of assistance data pre-configured.

In the example given by Frauhofer, a reasonable way for the network is to set the floor 1 and floor 2 to two different RAN notification areas. When UE transits from floor1/2 to floor2/1, UE will perform the RNA update towards the network. Then the network could update the assistance data for the UE. In all, such multiple instances of pre-configured assistance data seems a unnecessary enhancements.

	Samsung
	Yes
	If multiple instance of Pre-AD is agreed, there seems the need to introduce ‘add’ procedure also in Proposal 3c.  

	Lenovo, Motorola Mobility
	Yes
	The selection criteria can also be discussed in terms of prioritization as mentioned by vivo. It is also natural from Q1 on validity area that multiple instances of pre-configured AD, will in any case need to be supported for different validity area.

	Sony
	Yes
	

	Nokia
	Yes
	If you adopt the solution for stored area-specific pre-configured AD, then we need to allow a REASONABLE number of such stored AD information to be of any value. We do this now for stored SI but left it to UE implementation as to how many instances of area-specific SI the UE can store. We can follow a similar model here for stored pre-configured AD. In the case of SI, the UE gets the information from gNBs broadcasting in different areas and stores it. In the case AD, since a higher layer entity like LMF is the source of such area-specific information, we can allow the LMF to provide multiple instances of AD.



[bookmark: _Hlk93770021]Summary:
-	There is some majority support for providing multiple instances of DL-PRS assistance data where each instance is applicable to a different area (11:2 and 2 neutral).
-	Proponents think that this reduces latency, since the UE would know which "area instance" of the assistance data to apply. 
-	Opponents/neutral companies point that that this can already be supported with the agreement of "area validity" and question the additional benefit.
-	Moderator wonders how a UE would know which "area instance" is applicable unless this information is being broadcast. Also, the "area validity" may then need to be per TRP and not per DL-PRS assistance data instance, otherwise there may be quite some overlap of TRPs in the DL-PRS assistance data set. I.e., each TRP in the DL-PRS assistance data can have one or more area-IDs. Therefore, there appears to be no difference between a "single instance" with area IDs assigned to each TRP; i.e., could already be supported with the existing agreement.
-	Given that there seems some majority, it is proposed:
Proposal:
Proposal 3:	Pre-configured DL-PRS assistance data can consist of multiple instances, where each instance is applicable to a different area within the network. FFS on additional specification impacts and whether this can already be supported with the agreement made that pre-configured DL-PRS assistance data can be associated with a "validity area".
3.	Measurement Gaps for Positioning
3.1	Pre-configuration of Measurement Gaps for Positioning
Company Proposals:
	Intel [3]
	Proposal 2: The UE can be pre-configured with a set of MG patterns for DL PRS processing in order to reduce overall positioning latency. FFS any specification impact.
Proposal 5: The MG configuration itself shall not be configured via MAC CE.

	CATT [4]
	Proposal 1: The pre-configured positioning MG(s) can be provided to UE via RRCReconfiguration message, e.g., a new IE named preConfiguredMGforPosInfotoAddModList-r17 is introduced within the MeasGapConfig, where each entry of the list indicates a positioning MG.
Proposal 2: The content of the legacy measurement gap configutation can also apply for R17 newly introduced pre-configured positioning MG.

	vivo [5]
	Proposal 16: Introduce the pre-configuration signaling of measurement gaps in MeasConfig.
•	Introduce a list of pre-configured MGs in MeasGapConfig
•	Each pre-configured MG is associated with a preconfiguredGapID
•	The initial status of each pre-configured MG: activated or not
Proposal 17: Allow UE to use the legacy RRC location measurement indication procedure to request the gap even when pre-configured measurement gaps are provided to the UE in case, e.g., the (part of) PRSs do not fall into the gap duration.

	Hiawei [7]
	Proposal 3: When UE supports UL MAC CE for measurement gap request, network configures UL MAC CE based activation request, and MG is pre-configured to the UE, the UE should: 
	If one of the pre-configured MG can satisfy the need of PRS measurement in the UE, the UE triggers UL MAC CE for MG request
	Otherwise, UE sends the MG request by RRC message LocationMeasurementIndication
Proposal 12: R2 confirms that concurrent MG can only be associated with only multiple pre-configured gaps for positioning, but there can be only one activated MG at a time.
Proposal 13: R2 confirms that NCSG is not supported for PRS measurement in R17.

	Sony [11]
	Proposal 1: gNB provides the configuration of supported MG(s) for positioning latency improvements to UE / LMF.

	Lenovo [14]
	Proposal 7: A preconfigured measurement gap (MG) configuration is associated with a single ID. Multiple preconfigured MG configuration, each with associated IDs may be delivered by the network.

	InterDigital [17]
	Proposal 1:  RAN2 confirms preconfiguring of multiple MG configurations for positioning in UE via RRC signalling
Proposal 2: 	The parameters associated with each MG configuration preconfigured in UE includes at least start timing/slot, measurement duration, periodicity and ID of MG

	Samsung [20]
	Proposal 1. RAN2 agree to reuse the legacy MG configuration information in RRCReconfiguration message for new MG activation mechanism requested by LMF.
Proposal 3. RAN2 agree that gap Offset, MG length, MG repetition period, MG timing advance are used for a single MG configuration as in the legacy MG configuration.
Proposal 4. RAN2 discuss and conclude whether preconfigured MG list is located in legacy MeasGapConfig or in new field for only preconfigured MG list for positioning.

	ZTE [21]
	Proposal 1: Support to add a new IE parallel to MeasGapConfig in 38.331 for pre-configuration of MG.




Proposals for discussion [22]:

Proposal 4a:	The pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message. FFS whether an existing IE can be re-used for adding the pre-configured Measurement Gap Configurations for Positioning or whether a new IE should be introduced.
Proposal 4b:	The content of a pre-configured Measurement Gap for Positioning Configuration includes at least the existing measurement gap parameter and an ID. Other parameter are FFS.
Proposal 4c:	The existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE.
Proposal 4d:	Concurrent measurement gap can only be associated with only multiple pre-configured gaps for positioning, but there can be only one activated measurement gap at a time.
[bookmark: _Hlk93335728]Proposal 4e:	Network-Controlled Small Gap is not supported for PRS measurement.

Companies are asked to provide their views on the Proposals 4a-4e.
Question 4:	Do you agree that the pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message? 
If Yes, should the pre-configured Measurement Gap Configurations for Positioning be included in IE MeasGapConfig or should they be included in any other IE (please specify).
Please provide the reason for your answer in the comments column.
	Company
	RRCReconfiguration?
Yes/No
	MeasGapConfig?
Yes/No
	Comments

	Apple
	Yes
	
	We already agreed to support MAC CE activation, which would make little sense without pre-configuration.

	Huawei, HiSilicon
	Yes
	Yes
	

	InterDigital
	Yes
	Yes
	

	Intel
	Yes
	Yes
	

	Xiaomi
	Yes
	Yes
	

	CATT
	Yes
	Yes
	Positioning MG has no difference from the legacy MG, but just dedicated for positioning.

	Ericsson
	Yes
	Yes
	

	vivo
	Yes
	Yes
	

	ZTE
	Yes
	Yes
	In IE MeasGapConfig or a new IE parallel to it for pre-configured MG 

	OPPO
	Yes
	No
	According to R16 specification, when UE receives the MeasGapConfig included in the RRCReconfiguration message, the UE will need to apply the measurement gap configuration immediately. To avoid specification complexity, we prefer the pre-configured MG to be conveyed in a new IE 

	Samsung
	Yes
	Yes
	We are ok with in IE MeasGapConfig or new IE depending on the stage3 discussion.

	Lenovo, Motorola Mobility
	Yes
	Yes
	

	Sony
	Yes
	Yes
	

	Nokia
	Yes
	Yes
	Ensure alignment to RAN4 decision and to RAN2 decision under the MG enhancements discussions.

We have the following comment about activation/deactivation signalling for pre-configured MG activation/deactivation. We provide the comment here because there is no option to provide input for Section 3.2 in this document:

It looks like RAN4 already agreed to use RRC signalling for configuring pre-configured MG (R4-2120302). In RAN2#116-e, there is also an agreement viz. “RAN2 hasn't seen any usefulness of MAC-CE based activation/deactivation and prefers to not support it”. Also, in the current RAN2#116bis-e meeting, under the email discussion [AT116bis-e][062][MGE], there is ongoing discussion about use of RRC signalling for configuring pre-configured MG. However, RAN1 seems to have selected MAC signalling to reduce latency. We suggest aligning with outcome of [AT116bis-e][062][MGE] and inform RAN1 about RAN2 conclusion if RRC signalling is adopted.



[bookmark: _Hlk93770555]Summary:
-	There is unanimous consensus that the pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message.
-	There is almost unanimous consensus that the pre-configured Measurement Gap Configurations for Positioning are included in IE MeasGapConfig. One company (OPPO) points out that when the UE receives the existing MeasGapConfig, the UE will apply the measurement gap configuration immediately. However, moderator thinks that this can be handled via proper procedure and/or field description.
-	One company (Nokia) points out that this should be aligned with the Measurement Gap Enhancements work and there is ongoing discussion about the use of RRC signalling for activation/deactivation of pre-configured MGs. Moderator thinks that the applicability to position measurement gaps may need a separate discussion and requires further input contributions. However, if pre-configured measurement gaps can be activated via RRC signalling, moderator believes that this would be applicable to Positioning Measurement Gaps as well (but the RRC LocationMeasurementIndication message may be affected as well). 

Proposal:
Proposal 4:	The pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message. The pre-configured Measurement Gap Configurations for Positioning are included in IE MeasGapConfig.


Question 5:	Do you agree that the content of a pre-configured Measurement Gap for Positioning Configuration includes at least the existing measurement gap parameter together with an ID?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Apple
	Yes
	That’s the RAN1 agreement

	Huawei, HiSIlicon
	Yes
	This is aligned with the R1 agreement that the gap should be requested/activated/deactivated with an ID

	InterDigital
	Yes
	Confirm RAN1’s agreement 

	Intel
	Yes
	The use of ID based configuration was agreed in RAN1

	Xiaomi
	Yes
	

	CATT
	Yes
	Positioning MG has no difference from the legacy MG, but just dedicated for positioning, thus the existing measurement gap parameter can also apply to positioning MG. 
Further, as per RAN1 LS indicated, each positioning MG should be associated with an ID.

	Ericsson
	Yes
	

	vivo
	Yes
	Align with RAN1 agreement.

	ZTE
	Yes
	

	OPPO
	Yes
	The ID is necessary for the network to sync with the UE which of the pre-configured MG to be applied.

	Samsung
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	To distinguish the different pre-configured MGs an ID would be beneficial, which helps align with the RAN1 agrement.

	Sony
	Yes
	

	Nokia
	Yes
	Any additional measurement gap parameters should first be consulted with RAN4.



[bookmark: _Hlk93770736]Summary:
-	There is unanimous consensus that the content of a pre-configured Measurement Gap for Positioning Configuration includes at least the existing measurement gap parameter together with an ID.
Proposal:
Proposal 5:	The content of the pre-configured Measurement Gap Configurations for Positioning includes at least the existing measurement gap parameters together with an ID identifying each Measurement Gap Configuration for Positioning.

Question 6:	Do you agree that the existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Apple
	Yes
	This is aligned with the RAN1 agreements

	Huawei, HiSIlicon
	Yes
	Sometimes the candidate pre-configured MG may not be able to satisfy the need for MG for PRS measurement. In this case, the UE should be able to fallback to the legacy procedure to request the gap

	InterDigital
	Yes
	

	Intel
	Yes
	

	Xiaomi
	Yes
	It is up to UE implementation to use the existing procedure to request MG or to request pre-configured MG.

	CATT
	Yes
	Up to UE implementation whether to initiate the legacy mechanism to obtain MG or R17 mechanism.

	Ericsson
	Yes
	Rel-17 is simply add on optional; Rel-16 behaviour can always be used or fallback to legacy behaviour should be allowed

	vivo
	Yes
	When no pre-MG is sufficient, the UE can request MG via existing way.

	ZTE
	Yes
	The two functions should be separated in time domain. Only when none of the pre-configured MGs satisfies UE’s needs can UE use LocationMeasurementIndication procedure to request a new MG

	OPPO
	
	The scenario in which to use the RRC LocationMeasurementIndication should be clarified. 
If the pre-configured MG is linked with the pre-configure AD, it is the network’s task to make sure that all the pre-configured AD could be covered by the pre-configured MG. In such cases, if the network would like to update the AD for the UE, the UE could send the RRC LocationMeasurementIndication towards the network. But in such cases, the pre-configured measurement gaps should be seen as invalid already. 

	Samsung
	Yes
	Same view with vivo.

	Lenovo, Motorola Mobility
	Yes
	

	Sony
	Yes
	

	Nokia
	Yes
	There is no need to obsolete the legacy LMI procedure. It can be left to implementation how to ensure co-existence of legacy and new procedures.



[bookmark: _Hlk93770864]Summary:
-	There is unanimous consensus that the existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE.
-	One company (OPPO) thinks that the scenario in which to use the RRC LocationMeasurementIndication should be clarified. However, moderator thinks that this is already specified in RRC: 
	"…if and only if upper layers indicate to start performing location measurements […] and the UE requires measurement gaps for these operations while measurement gaps are either not configured or not sufficient:…"

Proposal:
Proposal 6:	The existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE.


[bookmark: _Hlk93745399]Question 7:	 Do you agree that concurrent measurement gap can only be associated with only multiple pre-configured gaps for positioning, but there can be only one activated measurement gap at a time?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Apple
	Yes
	This is aligned with the RAN1 agreements

	Huawei, HiSilicon
	Yes, but
	There can be multiple preconfigured MG associated with positioning but there should only be one activated MG for positioning as R4 has agreed

If positioning MG supports per-FR MG, we would consider it still being possible to have only one activated for each FR at a time.

	InterDigital
	Yes
	

	Intel
	Yes
	As per RAN1 agreement, the UE may have multiple pre-configured MG, while one may be activated using MAC CE

	Xiaomi
	Yes
	

	CATT
	No
	This discussion is out of latency scope.
RAN2 didn't receive the LS from RAN4 on “concurrent measurement gap can only be associated with only multiple pre-configured gaps for positioning”. We do not support the concurrent measurement gap can only be associated with only multiple pre-configured gaps for positioning so far. 

#018 is discussing the concurrent gap as well.
Feature 2 – Concurrent Gap
· Concurrent gaps are multiple measurement gaps, and each gap pattern could be associated with one or multiple frequency layers.
· No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps.
· Note that NTN is discussing to have more than one measurement gap, which seems to be covered by this work.
Feature 4 – ePOS gap (Pre-configured MG for PRS)
· R1 intend to have multiple pre-configured measurement gaps (MG) for PRS measurement. RRC to provide the pre-configuration.
· UL MAC CE is used to request activate/deactivate of pre-configured PRS MG. 
· DL MAC CE is used to activate/deactivate a pre-configured PRS MG.
· It seems that same R15/R16 measurement gap pattern will be reused
· Assuming only one activated at a given time

	Ericsson
	Not for us to agree; upto RAN1/RAN4
	

	vivo
	Yes
	

	ZTE
	
	We are not sure whether “concurrent measurement gap can only be associated with only multiple pre-configured gaps for positioning” is an agreement. but surely there can be only one activated measurement gap at a time

	OPPO
	
	Further discussion is needed. At one time only one measurement gap should be activated could be confirmed. 

	Samsung
	-
	We agree that there should be only one activated MG among the preconfigured MG for Positioning. However, for the part regarding concurrent gap, we have the same view with CATT. It seems out of scope of POS WI. (i.e., we are not sure whether we can limit the use of the concurrent MG only for POS here).

	Lenovo, Motorola Mobility
	Yes
	We are on the same page that one MG can be activated at a time, but further clarification is needed on the behaviour of a concurrent MGs. 

	Sony
	See comment
	Further discussion is needed.

	Nokia
	
	There is parallel discussion going on under the measurement gap enhancement work also. See [AT116bis-e][062][MGE]. We prefer this be handled in one place. It looks like the discussion under [AT116bis-e][062][MGE] is also speculative under the assumption RAN4 will reply positively on the handling of concurrent MG.



[bookmark: _Hlk93771010]Summary:
-	Although there is some support, most companies point out that this issue is not in RAN2 scope to decide and that there appears to be no corresponding RAN1/4 agreement yet. 
-	Moderator thinks this issue can be revisited later, e.g., after more progress in RAN1/4 and/or in the Measurement Gap Enhancements work is available, since this issue does not directly affect our signalling design and preparation of running CRs can progress without an agreement on this aspect. 
Proposed Conclusion:
-	On the concurrent measurement gap, RAN2 wait for further input from RAN1/RAN4. 


Question 8:	Do you agree that Network-Controlled Small Gap is not supported for PRS measurement?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	R4 has already agreed on this so we need to confirm on R4 agreement

	Intel
	Yes
	We can follow RAN4

	CATT
	Yes but
	This discussion is out of latency scope.
#018 offline
Feature 3 – Network control small gap (NCSG)
· NCSG is a kind of measurement gap but causes small interruption to the serving cell(s) (i.e. interruption only at start and end of the MGL, not whole MGL).
· R15 gap pattern is reused (Positioning gap pattern is NOT applicable)
· The UE has to report whether it support NCSG per target band per BC

	Ericsson
	Agree with CATT
	

	ZTE
	Yes 
	RAN4’s agreement

	Samsung
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	
	Align with RAN4 decision. Even if this is for PRS measurements, we prefer to hear RAN4’s view on it.



[bookmark: _Hlk93771081]Summary:
-	Although there is general support, most companies point out that this issue is not in RAN2 scope to decide. 
-	Moderator thinks this issue can be revisited later, since this issue does not directly affect our signalling design and preparation of running CRs can progress without an agreement on this aspect. 
Proposed Conclusion:
-	On the Network-Controlled Small Gap, RAN2 wait for further input from RAN1/RAN4. 

3.2	Activation/Deactivation of Measurement Gaps for Positioning
Company Proposals:
	Intel [3]
	Proposal 3: The UE may perform request for (de)activation of MG from this pre-configured set using new UL MAC CE (e.g. MG (De)activation Request MAC CE) indicating the requested MG ID, following which the UE should utilize the MG once it gets confirmation from the network. 
Proposal 4: A new DL MAC CE for activation/deactivation of configured MG (by using (de)activated MG ID) shall be supported to allow the gNB to activate/deactivate MG at the UE.

	CATT [4]
	Proposal 4: A new UL MAC CE for positioning MG(s) activation/deactivation is introduced, which provides the bitmaps of the activation status of each positioning MG(s).
Proposal 5: RAN2 to agree that the above example MAC CE can be taken as baseline for UE initiated positioning MG activation/deactivation MAC CE.
Proposal 6:  Not support the activation of MG by LMF.

	vivo [5]
	Proposal 18: RAN2 to discuss whether the UL MAC CE activation of the pre-configured gap is used only for positioning scenario, or also for other purposes, e.g., RRM measurement.

	Huawei [7]
	Proposal 2: UL MAC CE can be used for MG/PPW activation/deactivation request.
Proposal 4: Trigger SR when there is no PUSCH and UL MAC CE for MG/PPW activation/deactivation request is triggered.
Proposal5: Priority of the UL MAC CE for MG/PPW activation/deactivation request is higher than BSR while lower than LBT failure MAC CE in LCP
Proposal7: R2 confirms that DL MAC CE can be supported for pre-configured MG/PPW activation/deactivation command.

	Xiaomi [9]
	Proposal 5: The UE shouldn’t send MG activation request to gNB if LMF has already sent the MG activation request to the gNB.
Proposal 6: Whether UE can send MG activation request to gNB or not is based on the indication from the LMF by LPP provide assistance data or LPP request location information message.

	Sony [11]
	Proposal 2: Support DL MAC CE payload contains the triggering/activation of MG(s) for positioning measurement, including the index of the selected measurement gap configuration.

	Lenovo [14]
	Proposal 9: RAN2 to further discuss the relationship between the two activation options (by the UE and/or LMF) of the MG.

	Ericsson [15]
	Proposal 1 MAC CE for measurement gap request is not supported

	InterDigital [17]
	Proposal 3: RAN2 confirms support for activation of a preconfigured MG by gNB via DL MAC CE
Proposal 4: RAN2 confirms UE sends the request for MG activation to gNB in UL MAC CE which includes the ID of a preconfigured MF configuration for Option 1 (UE-initiated MG activation)
Proposal 6: LMF can send an indication/flag to UE in LPP message for indicating not to send a request for MG configuration/activation when Option 2 (LMF-initiated MG activation) is supported
Proposal 7: Support deactivation of a preconfigured MG by gNB (via DL MAC CE)or UE (via UL MAC CE)

	Samsung [20]
	Proposal 5. RAN2 design new UL and DL MAC CE which are used for indicating a single ID, one of preconfigured MG list, to be used MG activation request from UE, and its confirm from serving gNB, respectively.



Proposals for discussion [22]:

Proposal 5a:	A new UL MAC CE for positioning measurement gap activation and deactivation request is introduced. 
Proposal 5b:	The new UL MAC CE for positioning measurement gap activation and deactivation request includes at least the ID of the pre-configured positioning measurement gap configuration for which the activation/deactivation is requested. Other parameter are FFS.
Proposal 5c:	A new DL MAC CE for positioning measurement gap activation and deactivation command is introduced.
Note, if this Proposal is agreed, RAN2 may need to send an LS to RAN1 confirming that DL MAC CE can also be used for positioning measurement gap deactivation.
Proposal 5d:	The new DL MAC CE for positioning measurement gap activation and deactivation command includes at least the ID of the pre-configured positioning measurement gap configuration which has been configured/activated by the gNB. Other parameter are FFS.
Proposal 5e:	The Scheduling Request should be triggered when there is no PUSCH and UL MAC CE for positioning measurement gap activation/deactivation request is triggered.

The (modified) Proposals were already agreed.
Agreements:
Proposal 5a:	A new UL MAC CE for positioning measurement gap activation and deactivation request is introduced. 
Proposal 5b:	The new UL MAC CE for positioning measurement gap activation and deactivation request includes at least the ID of the pre-configured positioning measurement gap configuration for which the activation/deactivation is requested. Other parameter are FFS.
Proposal 5c (modified):	A new DL MAC CE for positioning measurement gap activation and deactivation command is introduced for positioning latency reduction. LS to RAN1/4 indicating our conclusion, and confirming that DL MAC CE can also be used for positioning measurement gap deactivation as well as activation (to be drafted by email).
Proposal 5d:	The new DL MAC CE for positioning measurement gap activation and deactivation command includes at least the ID of the pre-configured positioning measurement gap configuration which has been configured/activated by the gNB. Other parameter are FFS.
Proposal 5e:	The Scheduling Request should be triggered when there is no PUSCH and UL MAC CE for positioning measurement gap activation/deactivation request is triggered.

3.3	LMF Assistance Information / NRPPa Aspects
Company Proposals:
	Intel [3]
	Proposal 1: In order to support MG activation request procedure, LMF needs to be able to provide MG configuration related information to the gNB. For this purpose, NRPPa signaling needs to be defined, for which RAN3 needs to be consulted.

	CATT [4]
	Proposal 3: RAN2 to agree and send a LS to indicate to RAN3, that it is gNB to determine the pre-configuration of positioning MG(s), and LMF provides a full PRS configuration, and/or the positioning MG related capability to gNB to assist the gNB to determine the pre-configuraton of positioning MG(s).
Proposal 6:  Not support the activation of MG by LMF.

	vivo [5]
	Proposal 13: LS to RAN3 to specify the NRPPa message including the assistance data from LMF to gNB to help with the pre-configured MG configuration.
•	the time/frequency characteristics of PRS of related TRPs
Proposal 14: LS to RAN3 to specify the NRPPa message including the PRS measurement characteristics from LMF to gNB to request MG.
•	the time/frequency characteristics of PRS of related TRPs
•	the required QoS of positioning
Proposal 15: The LMF should indicate whether the LMF will help to request MG when LMF sends the LPP RequestLocationInformation message to the UE.

	Huawei [7]
	Proposal 1: For MG/PPW preconfiguration, LMF may assist gNBs to exchange the PRS configuration via a non-UE associated NRPPa message.
	It is up RAN3 to decide whether other methods can be considered.
	Send an reply LS to RAN3/RAN1.
Proposal6: NRPPa message for MG/PPW activation/deactivation request should include the same content as the RRC message LocationMeasurementIndication:

	Xiaomi [9]
	Proposal 4: In order to assist gNB to determine the pre-configuration MGs, LMF provides PRS configuration and /or recommended MG configuration to the gNB.

	Sony [11]
	Proposal 1: gNB provides the configuration of supported MG(s) for positioning latency improvements to UE / LMF.
Proposal 3: Define a timing relationship between LPP location information request and NRPPa on MG activation request.

	Lenovo [14]
	Proposal 8: LMF may align with the gNB on the preconfiguration of measurement gap (MGs). FFS DL-PRS configuration details in coordination with RAN3.

	InterDigital [17]
	Proposal 5: LMF can indicate to gNB information on the DL-PRS configuration provided to UE and the request for MG activation for Option 2 (LMF-initiated MG activation)

	Samsung [20]
	Proposal 2. RAN2 discuss whether MG preconfiguration at serving gNB is impacted only by LMF’s PRS information or can be determined by serving gNB itself.



Proposals for discussion [22]:

Proposal 6a:	The information that needs to be transferred between LMF and gNB to support the positioning measurement gap configuration and pre-configuration may include one or more of the following options:
-	DL-PRS configuration of the relevant TRPs
-	Positioning measurement gap capabilities of the UE
-	Positioning QoS
-	Explicit Positioning measurement gap configuration information (e.g., as defined in RRC GapConfig)
-	Positioning measurement gap configuration information as defined in RRC LocationMeasurementIndication message
FFS on other option(s).
FFS on which option(s) are needed.
FFS on whether different information content is needed for positioning measurement gap configuration and positioning measurement gap pre-configuration.

Companies are asked to provide their views on the Proposals 6a.


Question 9:	Do you agree that an LMF needs to provide "assistance information" to a gNB to support
(a) measurement gap pre-configuration (as discussed in section 3.1 above), and
(b) measurement gap configuration/activation (without UE request)?
NOTE: (b) refers to Option 1 of the following RAN1 agreement:
	Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
· Option 2: by UE (via UCI or UL MAC CE)
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE


Please provide the reason for your answer in the comments column.
	Company
	(a), (b)?
	Comments

	Apple
	
	Isn’t this in RAN3 domain?

	Huawei, HiSIlicon
	(a),(b)
	(a) can be applicable for Option2. On the assistance for gNB to determine the preconfiguration, we understand this can be done by OAM, but if NRPPa solution is needed, it should be non-UE associated.
(a) and (b) are applicable for Option1

	InterDigital
	
	In principle yes to (a) and (b), but should be up to RAN3 to decide 

	Intel
	
	While we think both (a) and (b) are applicable, we also think this is something that needs to be discussed and agreed in RAN3

	Xiaomi
	(a), (b)
	It may achieve more positioning latency.

	CATT
	a), or leave to RAN3
	On configuration of positioning MG:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In general, we support the gNB to configure the positioning MG, since LMF is not aware of the scheduling of service, and the legacy RRM MG configurations.
Further, to assist the gNB to configure the positioning MG, LMF need to at least provide the essential assistance information, e.g., PRS configuration of UE, as well as the positioning MG related capability.

On activation/deactivation of positioning MG from NW side:
Indeed, we have some concerns on the positioning MG activation/deactivation triggered by NW side, since the LMF or the gNB is not aware of the PRS measured by UE. 
But if majority agree, we are fine either. And for this case, LMF should firstly trigger the activation “request” or “indication” to the gNB, but it is up to the gNB to decide whether to activate the positioning MG.

or as Apple/IntelDigital indicated, we can also leave it to RAN3

	Ericsson
	(a), (b)
	Yes, we need this as it can save more latency and would need less air interface signaling. 

	vivo
	(a),(b)
	RAN3 should be informed if RAN2 reaches the consensus.

	ZTE
	(a)(b)
	(a) is to provide gNB the PRS configuration of UE and (b) is already agreed by RAN1. 

	OPPO
	(a) (b)
But preferring leaving to RAN3 to dicide
	Such information is transparent to RAN2 and LPP specification. Prefer to leave to RAN3 to decide. UE should only expect a DL MAC CE for activation/deactivation of a pre-configured MG.

	Samsung
	(a)(b)
	Although it seems RAN3 domain, RAN2 can make some agreement on the motivation.

	Lenovo, Motorola Mobility
	(a)(b)
	RAN2 needs to coordinate with RAN3 on the Option 1: MG activation request by LMF 

	SONY
	(a), (b)
	However, it should be discussed with RAN3

	Nokia
	
	This should be discussed in RAN3 but, first we need to resolve the activation/deactivation signalling issue in RAN2. It is also not very clear what is the involvement of LMF in the new solution for handling pre-configured MG for positioning.



[bookmark: _Hlk93771265]Summary:
-	It seems there is some consensus that a LMF needs to provide "assistance information" to a gNB to support measurement gap (pre-)configuration. There seems also common understanding that there is no difference between "configuration" and "pre-configuration" of measurement gaps in this respect. The difference between the two is in the UE/gNB behaviour, where "configured" measurement gaps are activated immediately when the UE receives the gap configuration, and "pre-configured" measurement gaps require separate activation.
-	Most companies think that this is in RAN3's domain (although, contributions were submitted to RAN2). Moderator thinks that the actual NRPPa signalling design is in the domain of RAN3, but the information a gNB requires to (pre-)configure measurement gaps may need to be decided by RAN2. I.e., the measurement gap configuration information is RRC signalling. 
Proposed Conclusion:
-	An LMF needs to provide "assistance information" to a gNB to support measurement gap (pre-)configuration.


Question 10:	Which of the following information needs to be transferred between LMF and gNB to support the positioning measurement gap (pre-)configuration: 
(a)	DL-PRS configuration of the relevant TRPs
(b)	Positioning measurement gap capabilities of the UE
(c)	Positioning QoS
(d)	Explicit Positioning measurement gap configuration information (e.g., as defined in RRC GapConfig)
(e)	Positioning measurement gap configuration information as defined in RRC LocationMeasurementIndication message
(f) other
Please provide the reason for your answer in the comments column.

	Company
	Option(s) (a)-(f)
	Comments

	Apple
	
	Isn’t this in RAN3 domaion?

	Huawei, HiSIlicon
	(a)
	(a) can be considered. But up to R3 to make the final decision whether this is needed in addition to OAM

We don’t think (b) to (e) is needed for preconfiguraiton
· For (b), the capability is not needed for LMF
· For (c), positioning QoS should not be configured by the gNB for the MG configuration and the QoS can be reflected in the NRPPa including the information in LocationMeasurementInformation 
· For (d), we think the gap should be compiled by the gNB instead of the LMF
For (e), we think it is not needed for preconfiguration, but should be adopted for MG request

	InterDigital
	
	To be left to RAN3 to decide

	Intel
	
	Up to RAN3

	Xiaomi
	(a) (d)
	gNB can determine the pre-configured MG based on (a) , LMF has the UE positioning requirements can recommend MG.

	CATT
	a),b), f), or leave to RAN3
	f) DL-PRS configuration of the UE
From our perspective, it is more efficient for the gNB to configure (or activate, if RAN2 agreed the activation trigged from NW side) the positioning MG based on the DL-PRS configuration of a specific UE.

or as Apple/IntelDigital indicated, we can also leave it to RAN3

	Ericsson
	c), e)
	But we can leave to details to RAN3

	vivo
	a for non-UE associated,
a, c for UE associated
	If the LMF knows a specific UE will be located at a future time (e.g., deferred MT-LR), the LMF can send the (a) PRS of related TRP and the (c) QoS (e.g., response time) to serving sell to help with pre-MG configuration.
If the LMF just wants to config pre-MG to the UEs that support pre-MG, then (a) is enough.
Agree with the above that the final decision is left to RAN3.

	ZTE
	(a)(b)(d)
	From our point of view at least (a)(b)(d) should be transferred to support LMF-initiated MG request. The final decision should be left to RAN3.

	OPPO
	(e)
	gNB determine which pre-configured MG to be activated based on the measurement timing information received from the LMF, as the same indicated in the RRC LocationMeasurementIndication msg transmitted from UE.

At least (b) is not needed. Once the gNB receives such MG activation assistance data from the LMF, the gNB should recognize that the relevant UE capability, at the least for the UE-associated MG activation scenario.

Agree with the above that the final decision is left to RAN3.


	Samsung
	(a)
	Only (a) seems essential to help the gNB configure (pre-)MG, but the final decision should be made by RAN3.

	Lenovo, Motorola Mobility
	(a)(b)(d)
	RAN2 can align with RAN3 on these options and they can make the decision.

	Sony
	c, e
	

	Nokia
	
	This should be discussed in RAN3 but, first we need to resolve the activation/deactivation signalling issue in RAN2. It is also not very clear what is the involvement of LMF in the new solution for handling pre-configured MG for positioning.



[bookmark: _Hlk93771546]Summary:
-	It seems there is some majority view that at least the DL-PRS configuration information of the relevant TRPs is required at the gNB to (pre-)configure measurement gaps in the UE.
-	There seems also some support for using the information as defined in RRC LocationMeasurementIndication message for the LMF-gNB signalling.
-	However, similar to the responses to Question 9, companies think that this can be decided by RAN3.
-	Therefore, no Proposal is formulated here.
Proposed Conclusion:
-	The information that needs to be transferred between LMF and gNB to support the positioning measurement gap (pre-)configuration can be decided by RAN3.
4.	PRS Processing Window
4.1	(Pre-)configuration of PRS Processing Window
Company Proposals:
	CATT [4]
	Proposal 7: The PRS processing window configuration can be provided to UE via RRCReconfiguration message.
Proposal 8: RAN2 to agree that the PRS processing window is configured on per BWP level.
Proposal 9: RAN2 to confirm with RAN1 on the number of PRS processing window can be configurd per BWP before to discuss the detailed RRC and/or MAC CE format

	Huawei [7]
	Proposal8:  Configure PPW as PPW-config under servingCellConfig.

	Lenovo [14]
	Proposal 14: RAN2 to support the configuration of the processing via RRC and corresponding activation by DL MAC CE.

	Ericsson [15]
	Proposal 2 PRS Processing window is configured only by means of RRC.
Proposal 3 Extend MeasConfig and Add the proposed PRSProcessingWindow IE for PRS processing window configuration in TS38.331 as shown.
Proposal 4 Wait for RAN1 to decide on the Processing type, Band/CC-ID and Priority Indication from gNB to UE.

	Lenovo [17]
	Proposal 8: RAN2 confirms preconfiguring of prioritization window (with the parameters agreed by RAN1) in UE via RRC signalling
Proposal 10: Support gNB configuring the options for 2-priority states or 3-priority states in UE and providing the priority of DL-PRS to UE via RRC signalling

	ZTE [21]
	Proposal 2: From RAN2 point of view, RRC configuration+MAC CE activation is feasible for PRS processing window configuration.
Proposal 3: From RAN2 point of view, the pre-configuration for PRS processing window configuration is rather similar with pre-configured MG configuration: serving gNB configures multiple PRS processing windows, each of them associates with an ID. Then, a new DL MAC-CE is introduced to choose one ID to activate corresponding PRS processing window for UE.




Proposals for discussion [22]:

[bookmark: _Hlk93337503]Proposal 8a:	The PRS processing window configuration can be provided to the UE via RRCReconfiguration using one of the following options:
-	configured per BWP
-	included in MeasConfig
FFS on other option(s).

Companies are asked to provide their views on the Proposal 8a.
[bookmark: _Hlk93745888]Question 11:	Do you agree that the PRS processing window configuration is provided via RRCReconfiguration message? 
If Yes, should the PRS processing window configuration be 
(a) configured per BWP,
(b) included in MeasConfig,
(c) other
Please provide the reason for your answer in the comments column.
	Company
	RRCReconfiguration?
Yes/No
	(a),(b),(c)?

	Comments

	Apple
	Yes
	
	

	Huawei, HiSilicon
	Yes
	(a)
	PPW can only be used when PRS is within the active BWP of the UE and the scs of the PRS is the same as that of the BWP. So, configuration under BWP is aligned with the current agreement on PPW. 

	InterDigital
	Yes
	
	On the question of granularity for PRS processing window configuration, we think this can be left to RAN1 to decide

	Intel
	Yes
	
	We think configuration of processing window per BWP should ideally be confirmed by RAN1 and we can follow RAN1 parameter list

	Xiaomi
	Yes
	
	

	CATT
	Yes
	a)
	As per RAN1 LS indicated, the type of PRS processing window can be per-band specific.

	Ericsson
	Yes
	
	Agree with Intel

	vivo
	Yes
	
	The configuration shall follow RAN1 decision.

	ZTE
	Yes
	
	Agree with Intel

	OPPO
	Yes
	
	Agree with Intel

	Samsung
	Yes
	
	Agree with Intel

	Lenovo, Motorola Mobility
	Yes
	(a)
	Can await RAN1’s decision

	SONY
	Yes
	
	Agree with Intel

	Nokia
	Yes
	
	Details for signalling can be decided based on RAN1 parameters list.



[bookmark: _Hlk93771688]Summary:
-	There is unanimous consensus that PRS processing window configuration is provided via RRCReconfiguration message. There is also some understanding that PRS processing windows need to be configured per BWP; i.e., given the definition/purpose of PRS processing windows.
-	However, most companies think that this requires further input from RAN1.
Proposal:
Proposal 7:	The PRS processing window configuration is provided via RRCReconfiguration message. Whether PRS processing window configuration is provided per BWP or not is up to RAN1 to decide.

4.2	Activation/Deactivation of PRS Processing Window
Company Proposals:
	CATT [4]
	Proposal 10: If more than one PRS processing window can be configured per BWP, RAN2 to agree that:
-	A new PRS processing window activation/deactivation DL MAC CE is introduced to activate or deactivate the PRS processing window pre-configured;
-	The newly intrdocued PRS processing window activation/deactivation DL MAC CE provide the bitmap of the activation/deactivation status of each PRS processing window
Proposal 11: If only one PRS processing window can be configured per BWP, RAN2 to agree that the processing window is activated immediately after it is configured to UE.

	Huawei [7]
	Proposal 2: UL MAC CE can be used for MG/PPW activation/deactivation request.
Proposal 4: Trigger SR when there is no PUSCH and UL MAC CE for MG/PPW activation/deactivation request is triggered.
Proposal5: Priority of the UL MAC CE for MG/PPW activation/deactivation request is higher than BSR while lower than LBT failure MAC CE in LCP
Proposal7: R2 confirms that DL MAC CE can be supported for pre-configured MG/PPW activation/deactivation command.
Proposal 9: Capture PPW modelling in the MAC spec.
Proposal 10:	UE monitors PDCCH when the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running for the affected symbols in the PPW.

	InterDigital [17]
	Proposal 11: RAN2 confirms support for activation of a preconfigured processing window by gNB in UE via DL MAC CE



Proposals for discussion [22]:

Proposal 9a:	A new DL MAC CE for PRS Processing Window activation and deactivation command is introduced.
Note, if this Proposal is agreed, RAN2 may need to send an LS to RAN1 confirming that DL MAC CE can also be used for PRS Processing Window deactivation. 
Proposal 9b:	The new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration. Other parameter are FFS.
Proposal 9c:	The UE behaviour related to the PRS Processing Window feature is captured in the MAC specification.
Proposal 9d:	RAN2 to discuss and decide, whether UL MAC CE can also be used for PRS processing window activation/deactivation. If agreed, RAN2 may need to send an LS to RAN1.

Companies are asked to provide their views on the Proposals 9a-9d.

Question 12:	Do you agree that a new DL MAC CE for PRS Processing Window activation and deactivation command is introduced?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Apple
	Yes
	This is aligned with the RAN1 agreements

	Huawei, HiSilicon
	Yes
	We think the PPW can be treated similarly as pre-configured MG to use a DL MAC CE to activate the PPW. 

	InterDigital
	Yes
	

	Intel
	Yes
	Agree with Huawei

	Xiaomi
	Yes
	

	CATT
	
	The LS from RAN1 is not clear to us, we are confused whether there is only one PRS processing window, or multiple set of PRS processing window can be pre-configured to UE. And as we know, there is no any agreement in RAN1 yet. 
If there is only one PRS processing window, it seems no additional benefit, anyway the processing window can be activated immediately after it is configured to UE via MAC CE or RRC.

	Ericsson
	No
	We should avoid cross layer implementation. Having a functionality in both RRC and MAC would entail more cross layer design which incurs both increase in complexity and latency. Cross-layer interactions would increase both implementation complexity and testing efforts.


	vivo
	Yes
	Align with RAN1 agreement

	ZTE
	Yes
	The PPW and pre-configured MG should have the same mechanism. Even if there is only one PPW, using a DL MAC CE to activate can also reduce the always on configuration

	OPPO
	Yes
	

	Samsung
	Yes
	Align with RAN1 agreement and pre-configured MG mechanism.

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	Yes
	This is what RAN1 agreed and requested RAN2 to add signalling support for. If alignment to pre-configured MG is needed as suggested by Huawei, then we need to resolve the activation/deactivation signalling decision discrepancy between RAN1 and RAN2/RAN4 first.



[bookmark: _Hlk93771798]Summary:
-	There seems to be a clear majority that a new DL MAC CE for PRS Processing Window activation and deactivation need to be introduced.
-	One company (CATT) thinks this depends on whether there is only a single or multiple PRS processing windows provided to the UE. If there is only a single PRS processing window, there may be no separate activation required (i.e., activated immediately after it is provided to UE).
-	Moderator's understanding is that pre-configuration of PRS processing window(s) always require a separate activation similar to measurement gaps. The RAN1 LS in R2-2200089 mentions the following:
"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."
-	Most companies also think that "PRS Processing Window" requires the same signalling mechanism as the measurement gap configuration/activation.  
-	One company (Ericsson) thinks that MAC CE would require a "cross layer design" which would increase implementation complexity and testing efforts.

Proposal:
Proposal 8:	A new DL MAC CE for PRS Processing Window activation and deactivation command is introduced.


Question 13: If your answer to Question 12 was yes, do you agree that the new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Apple
	Yes
	

	Huawei, HiSIliton
	Yes
	

	InterDigital
	Yes
	

	Intel
	Yes
	

	Xiaomi
	Yes
	

	CATT
	
	See comments of Question 12

	Ericsson
	No
	

	vivo
	Not clear in RAN1 LS
	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 to decide whether multiple PPW is supported.

	ZTE
	Yes
	If similar mechanism is applied, multiple PPWs will naturally be configured. We can send LS to RAN1 for further clarification

	OPPO
	Yes only if
	Yes only if multiple PPW windows are configured towards the UE, which needs to be checked with RAN1

	Samsung
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	Share ZTE and OPPO’s view

	Nokia
	Yes
	RAN1 LS did not mention about multiple PPWs. We should align with RAN1 based on the RAN1 parameters list from them.



[bookmark: _Hlk93772033]Summary:
-	There seems consensus that the new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration (given the similarity with the new measurement gaps feature).
-	However, it is also pointed out by vivo that this is not clear from the RAN1 LS. 
-	Some companies also point out that this may depend on whether the pre-configuration can include one or more PRS Processing Windows.  
Proposal:
Proposal 9:	The new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration, at least in the case when multiple PRS Processing Windows can be configured.


Question 14:	If your answer to Question 12 was yes, do you agree that the UE behaviour related to the PRS Processing Window feature is captured in the MAC specification?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Apple
	Yes
	

	Huawei, HiSilicon
	Yes
	PRS processing window impacts PDCCH monitoring and PDSCH reception. This is the scope of MAC spec. Similar handling of this can be seen for measurement gap in the MAC spec

	InterDigital
	Yes
	

	Intel
	Yes
	

	Xiaomi
	Yes
	

	CATT
	
	Sure if MAC CE introduced

	Ericsson
	No
	

	vivo
	Yes
	The remaining issue is how to design the MAC CE based on RAN1 conclusion.

	ZTE
	Yes
	

	OPPO
	Yes
	Upper layer should be informed upon reception of the MAC CE

	Samsung
	Yes
	Same view with Huawei.

	Lenovo, Motorola Mobility
	Yes
	

	Nokia
	Yes
	



[bookmark: _Hlk93772104]Summary:
-	It seems there is consensus that the UE behaviour related to the PRS Processing Window feature is captured in the MAC specification.
Proposal:
Proposal 10:	The UE behaviour related to the PRS Processing Window feature is captured in the MAC specification.


[bookmark: _Hlk93743594]Question 15: Do you agree that UL MAC CE can also be used for PRS processing window activation/deactivation?
Please provide the reason for your answer in the comments column.
	Company
	Yes/No
	Comments

	Huawei, HiSIlicon
	Yes
	We think the rationale for the UL MAC CE for PPW activation/deactivation is the same as that for MG. Thus, we can also support UL MAC CE for this

	InterDigital
	
	No strong view on this. We think this can be left to RAN1 to decide

	Intel
	
	While the rationale may make sense, we think ultimately the decision should be up to RAN1

	CATT
	No
	See comments of Question 12

	Ericsson
	No
	No this is not agreed. It is not needed. It is for gNB to configure gapless measurement not for UE to decide.

	vivo
	
	Left to RAN1

	ZTE
	No
	It seems no agreement for UE requesting PPW in RAN1’s LS.

	OPPO
	No
	Obviously not supported by RAN1

	Samsung
	No
	Without further input from RAN1

	Lenovo, Motorola Mobility
	
	Seems to go beyond the RAN1 LS request.

	Nokia
	No
	This is not a listed agreement in the LS from RAN1. Should be discussed directly in RAN1 and any decisions made should be informed to RAN2 via LS. To be clear, RAN2 should not send a LS to RAN1 asking for this and implying that RAN2 is recommending this to RAN1.



[bookmark: _Hlk93772149]Summary:
-	There seems not much support for introducing a UL MAC CE for PRS processing window activation/deactivation. However, it is also pointed out that this decision should ultimately be made by RAN1.
Proposed Conclusion:
-	Whether UL MAC CE can also be used for PRS processing window activation/deactivation should be decided by RAN1.

4.3	LMF Assistance Information / NRPPa Aspects
Company Proposals:
	CATT [4]
	Proposal 12: RAN2 to agree the PRS processing window configuration mechanism need to support the following functionaility and send a LS to indicate to RAN3:
-	LMF to transfer the UE’s positioning capability to the gNB;
-	LMF to transfer a full PRS configuration of the UE to the gNB

	Huawei [7]
	Proposal 1: For MG/PPW preconfiguration, LMF may assist gNBs to exchange the PRS configuration via a non-UE associated NRPPa message.
	It is up RAN3 to decide whether other methods can be considered.
	Send an reply LS to RAN3/RAN1.
Proposal6: NRPPa message for MG/PPW activation/deactivation request should include the same content as the RRC message LocationMeasurementIndication:

	InterDigital [17]
	Proposal 9: LMF can send to gNB the priority assigned to DL-PRS via NRPPa signalling



Proposals for discussion [23]:

Proposal 10a:	The information that needs to be transferred between LMF and gNB to support PRS Processing Windows may include one or more of the following options:
[bookmark: _Hlk93338275]-	DL-PRS configuration of the relevant TRPs
-	PRS Processing Window capabilities of the UE
-	PRS Processing Window configuration information analogous to RRC LocationMeasurementIndication message
-	Priority assigned to DL-PRS
FFS on other option(s).
FFS on which option(s) are needed.

Companies are asked to provide their views on the Proposal 10a.

Question 16: 	Which of the following information needs to be transferred between LMF and gNB to support the PRS Processing Windows configuration at the gNB: 
(a)	DL-PRS configuration of the relevant TRPs
(b)	PRS Processing Window capabilities of the UE
(c)	PRS Processing Window configuration information analogous to RRC LocationMeasurementIndication message
(d)	Priority assigned to DL-PRS
(e)	other
Please provide the reason for your answer in the comments column.
	Company
	Option(s) (a)-(e)
	Comments

	Apple
	
	This is in RAN3 scope

	Huawei, HiSilicon
	(a)
	(a) can be considered. But up to R3 to make the final decision whether this is needed in addition to OAM

We don’t think (b) to (e) is needed for preconfiguraiton
· For (b), the capability is not needed for LMF
· For (c), positioning QoS should not be configured by the gNB for the MG configuration and the QoS can be reflected in the NRPPa including the information in LocationMeasurementInformation 
· For (d), we think the gap should be compiled by the gNB instead of the LMF
For (e), we think it is not needed for preconfiguration, but should be adopted for MG request

	InterDigital
	
	To be left to RAN3 to decide

	Intel
	
	We think this needs to be discussed in RAN3

	CATT
	a),b), f), or leave to RAN3
	f) DL-PRS configuration of the UE
From our perspective, it is more efficient for the gNB to configure (or activate, if RAN2 agreed the activation trigged from NW side) the PRS processing window based on the DL-PRS configuration of a specific UE.

or as Apple/IntelDigital indicated, we can also leave it to RAN3

	Ericsson
	d) e)
	Positioning QoS is useful.

	vivo
	a) e) QoS 
	The final decision is left to RAN3.

	ZTE
	(a)(b)
	From our point of view at least (a)(b)should be transferred. The final decision should be left to RAN3.

	OPPO
	(a) (c)
Or leave to RAN3 decision
	If it is UE-associated, then the capability info is not needed. When LMF sends such assistance data towards the gNB, then the gNB should have already known that UE has such capability.
(a) Is needed for PPW is non-UE associated. Otherwise, (c) is needed.


	Samsung
	(a)
	Only (a) seems essential to help the gNB configure PPW, but the final decision should be made by RAN3.

	Lenovo, Motorola Mobility
	(a)(b)(d)
	These options seems reasonable but RAN3 to make the final decision.

	SONY
	a), d), e)
	Positioning QoS (e.g, related to positioinng service level) is useful.

	Nokia
	
	This should be discussed in RAN3. It is also not very clear what is the involvement of LMF in the handling PPW for positioning. How does the LMF use the PPW information and why it needs it?



[bookmark: _Hlk93772248]Summary:
-	The responses to this question are similar to the responses to Question 9/10. Therefore, the same conclusion is proposed. 
Proposed Conclusion:
-	The information that needs to be transferred between LMF and gNB to support the PRS Processing Windows configuration can be decided by RAN3.


5.	Summary
Easy agreements:
Measurement Gaps
Proposal 4:	The pre-configured Measurement Gap Configurations for Positioning are provided via RRCReconfiguration message. The pre-configured Measurement Gap Configurations for Positioning are included in IE MeasGapConfig.
Proposal 5:	The content of the pre-configured Measurement Gap Configurations for Positioning includes at least the existing measurement gap parameters together with an ID identifying each Measurement Gap Configuration for Positioning.
Proposal 6:	The existing RRC LocationMeasurementIndication procedure to request the positioning measurement gaps can still be used by a UE, even when pre-configured measurement gaps are provided to the UE.
PRS Processing Windows
Proposal 7:	The PRS processing window configuration is provided via RRCReconfiguration message. Whether PRS processing window configuration is provided per BWP or not is up to RAN1 to decide.
Proposal 8:	A new DL MAC CE for PRS Processing Window activation and deactivation command is introduced.
Proposal 9:	The new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration, at least in the case when multiple PRS Processing Windows can be configured.
Proposal 10:	The UE behaviour related to the PRS Processing Window feature is captured in the MAC specification.



Potential easy agreements:
Validity Conditions for DL-PRS Assistance Data
Proposal 3:	Pre-configured DL-PRS assistance data can consist of multiple instances, where each instance is applicable to a different area within the network. FFS on additional specification impacts and whether this can already be supported with the agreement made that pre-configured DL-PRS assistance data can be associated with a "validity area".

Proposals requiring further discussions:
Validity Conditions for DL-PRS Assistance Data
Proposal 1:	RAN2 to discuss further whether pre-configured assistance data should be associated with a "validity time" or not.
Proposal 2:	RAN2 to discuss further whether pre-configured assistance data could be explicitly modified or released.

Conclusions (no immediate RAN2 action):
-	On the concurrent measurement gap, RAN2 wait for further input from RAN1/RAN4. 
-	On the Network-Controlled Small Gap, RAN2 wait for further input from RAN1/RAN4. 
-	An LMF needs to provide "assistance information" to a gNB to support measurement gap (pre-)configuration.
-	The information that needs to be transferred between LMF and gNB to support the positioning measurement gap (pre-)configuration can be decided by RAN3.
-	Whether UL MAC CE can also be used for PRS processing window activation/deactivation should be decided by RAN1.
-	The information that needs to be transferred between LMF and gNB to support the PRS Processing Windows configuration can be decided by RAN3.
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