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1. Introduction
This pCR resolves multiple architectural Editor’s Notes related to the mobile metaverse services.
2. Reason for Change
The architecture for mobile metaverse services has been concluded as follows in SA6#61:
For Key issue #1 Enabler support for managing spatial anchors, it is concluded to define new SEAL server to support spatial anchor management. The new SEAL server will consider to re-use the architecture as specified in option#1.
Several ENs related to the architecture for KI#1 solutions are present can be resolved.
3. Conclusions
NA
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-21 v1.0.0.


* * * First Change * * * *
[bookmark: _Toc164594164][bookmark: _Toc167796045]7.1.1.1	General
This solution is for KI#1 and addresses the open issue of spatial anchor discovery by the consumer. 
This solution is based on the Mobile Metaverse enablement layer architecture option #1 described in clause 6.1.
Editor's Note: Whether the mobile metaverse architecture will be an enablement layer, or a new SEAL service, or an enhancement to an existing SEAL service will be decided in the conclusion of this study, and this solution will be adapted to the chosen architecture.
NOTE 1:	The Mobile Metaverse Enabler Client (MMEC) may be a Mobile Metaverse SEAL Client.
NOTE 2:	The Mobile Metaverse Enabler Server (MMES) may be a Mobile Metaverse SEAL Server.
In this solution, the mobile metaverse application enablement layer provides capabilities to discover and determine the validity of spatial anchors. Spatial anchors may be discovered and validated based on consumer location and orientation, consumer capabilities and preferences, and spatial anchor configuration and policy.

* * * Next Change * * * *
[bookmark: _Toc164594168][bookmark: _Toc167796052]7.1.4	Solution evaluation
This solution is for KI#1 and addresses the open issue of spatial anchor discovery by the consumer. This solution is based on the Mobile Metaverse enablement layer architecture as specified in clause 6.1. The solution proposes MMEC to send discovery request with appropriate discovery filters. The MMES discovers the spatial anchors based on the provided discovery filters and send the response. The solution assumes that spatial anchors are created at MMES by the application service provider. The solution receives location information from NEF or SEAL LMS. The solution is a feasible solution. The solution will be adapted to the chosen architecture.

* * * Next Change * * * *
[bookmark: _Toc164594170][bookmark: _Toc167796054]7.2.1	Solution description
This solution maps to KI# 1. This solution enhances Service Enabler Architecture Layer (SEAL) Location Management (LM) service to provide spatial anchor management service to the VAL server or the UE. The architecture impacts are captured in clause 7.2.2 while procedures to manage spatial anchors are captured in clause 7.2.3.
[bookmark: _Toc164594171][bookmark: _Toc167796055]7.2.2	Architecture Impacts
This solution can be realized by introducing a new Mobile Metaverse SEAL Client and Server as in architecture option #1 described in clause 6.1.
Otherwise, this solution can alternatively be realized by enhancing This clause provided architecture enhancements to the SEAL LM architecture as defined in 3GPP TS 23.434 [8]. The SEAL LM client is enhanced to provide client side functionalities for managing (i.e. create, read, update and delete) spatial anchors for metaverse application. The SEAL LM server is enhanced to provide server side functionalities for managing spatial anchors for the metaverse applications. 
VAL client uses the SEAL LM client to manage spatial anchors for the metaverse applications over LM-C reference point. Similarly, VAL server uses SEAL LM server to manage spatial anchors for the metaverse applications over LM-S reference point. The LM-UU interface is enhanced to provide management of spatial anchors between SEAL LM client and SEAL LM server.
Editor's Note: Whether to use a new application enablement server or a new SEAL server for this solution is FFS.
NOTE 1:	The SEAL LM client may be a Mobile Metaverse SEAL Client.
NOTE 2:	The SEAL LM server may be a Mobile Metaverse SEAL Server.
* * * Next Change * * * *
[bookmark: _Toc164594177][bookmark: _Toc167796061]7.2.4	Solution evaluation
This solution maps to KI# 1. This solution can be realized enhances Service Enabler Architecture Layer (SEAL) Location Management (LM) service by enhancing SEAL LM client and SEAL LM server functionalities as specified as described in clause 7.2.2. The solution proposes to create, update and get spatial anchors. The solution also proposes to subscribe for spatial anchors. The solution is a feasible solution. The solution will be adapted to the chosen architecture.

* * * Next Change * * * *
[bookmark: _Toc164594180][bookmark: _Toc167796064]7.3.1.1	General
This solution is for KI#1 and addresses the open issue of how to detect UE(s) within a certain range of a spatial anchor and detect spatial anchors within a certain range of a UE. 
This solution is based on the Mobile Metaverse enablement layer architecture option #1 described in clause 6.1.
Editor's Note: Whether the mobile metaverse architecture will be an enablement layer, or a new SEAL service, or an enhancement to an existing SEAL service will be decided in the conclusion of this study, and this solution will be adapted to the chosen architecture.
NOTE 1:	The Mobile Metaverse Enabler Client (MMEC) may be a Mobile Metaverse SEAL Client.
NOTE 2:	The Mobile Metaverse Enabler Server (MMES) may be a Mobile Metaverse SEAL Server.
A first procedure is proposed to allow a VAL server to subscribe for information about UE with spatial anchor interest. The mMobile metaverse application enablement layer provides capabilities to subscribe for notifications providing information on UE with spatial anchor interest and that may enter, exit or be in range of spatial anchor of interest. The notification may include information about UEs that have discovered spatial anchor(s) but may not yet have connected to the service associated with the spatial anchor(s).
A second procedure is proposed to allow a UE (e.g., MMEC, VAL client) to subscribe for information about spatial anchors of interest. The mMobile metaverse application enablement layer provides capabilities to subscribe for notifications providing information on spatial anchor interest and that may be in range, become in range or become out of range of the UE.

* * * Next Change * * * *
[bookmark: _Toc164594185][bookmark: _Toc167796071]7.3.4	Solution evaluation
This solution addresses Key Issue #1 by providing spatial anchor subscribe/notify procedures; a first procedure allows the VAL server to subscribe for information about UEs with spatial anchor interest, and a second procdure allows for a consumer UE to subscribe for information about spatial anchors of interest.
[bookmark: _Hlk166242029]The solution is based on a mobile metaverse application enablement layer architecture option #1 described in clause 6.1with an enabler client (MMEC) and an enabler server (MMES). The solution is not dependent on the "layer" architecture; thus, capabilities of the MMEC and MMES may alternatively be provided respectively by a SEAL client and SEAL server of a SEAL service (e.g., new or enhanced).
The solution enables an authorized VAL server to discover UEs with interest in specific spatial anchor by providing detection filters in a subscription request to the MMES. The MMES uses the detection filters to identify UEs that match the detection criteria (e.g., have discovered specific spatial anchors), and to notify the VAL server about the identified UEs.
The solution enables an authorized VAL client (e.g., via the MMEC) to discover spatial anchors of interest based on persistent search by providing interest discovery filters in a subscription request to the MMES. The service enablers use the detection filters to identify spatial anchors that match the detection criteria, and to notify the MMEC about the identified spatial anchors.
The solution depends on other solutions for support of spatial anchor registration.
The solution is feasible. The solution will be adapted to the chosen architecture.

* * * End of Changes * * * *
