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1 Introduction
During RAN2#116bis-e [1], the following agreements were made:
Agreement:

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.

Agreement:

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".  Single instance of AD is not excluded; FFS if there would be signalling for multiple area IDs in the same instance.  Signalling details can be discussed in the LPP running CR discussion.

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.

In this contribution, we discuss the remaining issues on latency reduction enhancements for satisfying the latency requirements for Rel-17.

2  Discussion
This contribution discusses the following:

­
Remaining issues on pre-configured assistance data
­
Remaining issues on measurement gap configuration enhancements

2.1 Remaining issues on pre-configured assistance data
During previous RAN2#116bis meeting [1], it was agreed that the preconfigured DL-PRS assistance data can be associated with a validity area. However, a number of open issues, which are also identified in the [Pre117-e][607][POS] open issues email discussion [2], related to whether an instance of the assistance data can be associated with multiple validity areas and support for other validity conditions, remain unresolved. 
Validity Area for pre-configured assistance data
From the discussion in earlier meetings, the motivation for associating a preconfigured assistance data with a validity area is to enable the UE to determine which DL-PRS preconfiguration to use when located within the coverage area of certain cells.  For example, a pre-configured DL-PRS associated with one validity area (e.g. list of cells in indoor environment), may become invalid when the UE moves to another validity area (e.g. different list of cells in outdoor environment). From LPP perspective, the validity area can be defined by the network to be associated with at least one cell, and the Area ID used for indicating the associated validity area can be mapped to one or more cell IDs. 
Since there may be either one or multiple cells within a validity area (i.e. Area ID), for enabling the UE to use the same preconfigured DL-PRS assistance data when moving between the cells, it is beneficial for associating multiple Area IDs with the same instance of the preconfigured assistance data. Otherwise, limiting the preconfigured assistance data with one validity area (e.g. which may contain one cell) can result in unnenessary overhead due to requesting and providing new assistance data each time the UE moves to a new validity area.
Observation 1: 
Limiting the preconfigured assistance data with one validity area can result in unnenessary overhead due to requesting and providing new assistance data each time when the UE moves to a new validity area
Proposal 1: 
Support the association of multiple validity areas (i.e. multiple Area IDs) to the same instance of preconfigured DL-PRS assistance data 

Validity Time for pre-configured assistance data
In another scenario, a validity time duration/window can be useful for determining whether any preconfigured/stored assistance data is valid for usage across multiple LPP sessions. This also provides certain flexibility to network for ensuring the PRS resources associated with different preconfigurations can be reserved and used for multiple UEs for certain duration and released/reconfigured after the expiry of the duration. 

Observation 2: 
Validity time (e.g. time duration, window) can be useful and provides flexibility to network for determining whether the preconfigured assistance data is valid for usage across multiple LPP sessions
From the previous RAN2 agreements [1][3], the UE can be preconfigured with multiple instances of DL-PRS configurations, which the UE can use in different LPP sessions. However, since LMF can change the DL-PRS configurations at any given time, it is not clear whether some or all of the DL-PRS preconfigurations stored by UE will still be valid for future usage. To address this issues, the LMF can provide a validity time duration to UE which can be associated with an instance of the DL-PRS configuration. With the validity time duration, the LMF does not need to send another explicit indication to UE for releasing the preconfigured DL-PRS and the UE can implicitly stop using or release the preconfigured DL-PRS after expiry. For this reason, it is useful for providing the validity time to assist the UE for deciding if the preconfigured assistance data is usable, irrespective of whether it is used in ongoing or future LPP session.
Proposal 2: 
Support providing validity time duration to UE, where the validity time duration is associated with each instance of preconfigured DL-PRS assistance data 

The validity time can be delivered to UE either in dedicated LPP signaling or via posSIB. In the case of dedicated signalling, the LPP message can be used for delivering the validity time along with the assistance data containing DL-PRS configurations, after establishing an LPP session. At the end of the LPP session, the UE stores and uses the DL-PRS configurations for other LPP sessions so long as the configurations are found to be valid with respect to validity time during usage. Similar approach can be used for delivering the validity time along with assistance data with posSIB.   

Proposal 3: 
The validity time associated with the preconfigured DL-PRS assistance data is provided to the UE via dedicated LPP signaling and posSIB 

When the UE determines that the preconfigured DL-PRS configurations are invalid, the UE stops using the preconfigured DL-PRS and sends a request for new assistance data, either in an LPP message or along with with MO-LR request message. The UE also stops using the preconfigured DL-PRS configurations when receiving new assistance data and associated validity conditions. 

2.2   Remaining issues on measurement gap configuration enhancements
In the last RAN2#116bis meeting [1], a number of agreements were made in RAN2 in support of pre-configuring positioning MG configurations and dynamically activating/deactivating the MG pre-configurations in UE. In essence, the agreements allow supporting the two options discussed by RAN1 during RAN1#106bis-e [4] for activation/deactivation of MG:
· Option 1: LMF initiated MG activation 
· Option 2: UE initiated MG activation 

In Option 1 the gNB preconfigures multiple MG configurations in UE via RRC signalling. The LMF can send to gNB the DL-PRS configuration provided to the UE. Based on this, the serving gNB can select a suitable preconfigured MG for the UE. Next, when sending the LPP Request for Location Info message to UE, the LMF can send an MG activation request/indication to gNB. The gNB can then send the MG activation indication to UE in a DL MAC CE, including the ID of the preconfigured MG.   

Similarly, in Option 2 the gNB can preconfigure multiple MG configurations in UE via RRC signalling, which can include different parameters and associated ID of the MG configuration. After receiving the LPP Request for Location information message, the UE can send an MG activation request to gNB by selecting a preconfigured MG that may best align with the DL-PRS configuration. The MG activation request, sent in an UL MAC CE, can include the ID of the selected preconfigured MG. The gNB can then send the MG activation indication to UE in a DL MAC CE. 
Both Option 1 and Option 2 are beneficial for minimizing the latency associated with RRC signalling for configuring MG in UE. Also, since the MG preconfigurations can be provided to the UE (via RRC) before activativation/deactivation, the gNB only needs to indicate in the DL MAC CE the ID of the MG preconfiguration without providing any additional parameters.

Proposal 4: 
DL MAC CE for positioning MG activation and deactivation command includes only the ID of the pre-configured positioning MG configuration
Another remaining issues related to MG enhancements is when Option 1 is supported, it is possible that the UE may not know whether to send an MG activation request to gNB after receiving the LPP RequestLocationInformation message. 

Observation 3: 
When supporting LMF initiated MG activation, there may be ambiguity at UE on whether to send an MG activation request to gNB after receiving the LPP RequestLocationInformation message
To address this, the LMF can provide an indication/flag to UE informing to send/not send an MG activation request, based on whether the LMF can directly send the activation request to gNB. The LMF can include a ‘do send activation’ or ‘do no send an activation’ indication/flag to UE in the LPP message, for example. 
Proposal 5: 
LMF can send an indication/flag to UE in LPP message for indicating whether to send/not send the UL MAC CE for positioning MG activation request
Conclusion

In this contribution, the following observation were made on: 
Observation 1: 
Limiting the preconfigured assistance data with one validity area can result in unnenessary overhead due to requesting and providing new assistance data each time when the UE moves to a new validity area
Observation 2: 
Validity time (e.g. time duration, window) can be useful and provides flexibility to network for determining whether the preconfigured assistance data is valid for usage across multiple LPP sessions
Observation 3: 
When supporting LMF initiated MG activation, there may be ambiguity at UE on whether to send an MG activation request to gNB after receiving the LPP RequestLocationInformation message
Based on these observations, the following conclusions were made:
Proposal 1: 
Support the association of multiple validity areas (i.e. multiple Area IDs) to the same instance of preconfigured DL-PRS assistance data 

Proposal 2: 
Support providing validity time duration to UE, where the validity time duration is associated with each instance of preconfigured DL-PRS assistance data 

Proposal 3: 
The validity time associated with the preconfigured DL-PRS assistance data is provided to the UE via dedicated LPP signaling and posSIB 

Proposal 4: 
DL MAC CE for positioning MG activation and deactivation command includes only the ID of the pre-configured positioning MG configuration
Proposal 5: 
LMF can send an indication/flag to UE in LPP message for indicating whether to send/not send the UL MAC CE for positioning MG activation request
References

[1]
RAN2 chairman notes RAN2#116bis-e, Jan 2022 
[2]
R2-220xxxx, [Pre117-e][607][POS] Open issues on positioning latency enhancements (Huawei), Feb 2022
[3]
RAN2 chairman notes RAN2#116-e, Nov 2021 
[4]
RAN1 chairman notes RAN1#106bis-e, Oct 2021

1/4


