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1. Introduction
This pCR proposes additional study items for the KI#1
2. Reason for Change
The existing study items in KI#1 are limited to spatial anchor creation and discovery. It is mentioned in the description of the KI#1 – Application providers can use spatial anchors to associate application content and services with location information which can be managed by the 3GPP system. In turn, spatial anchors can be used by application clients to discover and access application content and services in a location aware fashion.
 Therefore the existing study items is further extended to accommodate the requirements of information delivery associated with spatial anchor services, prioritization of services and spatial anchors, spatial anchor management, and analytics of the spatial anchor(s) for the application providers.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-21 v0.2.0.


* * * First Change * * * *
[bookmark: _Toc148430532][bookmark: _Toc160735990][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: _Toc148629432][bookmark: _Toc151544817]4.1	Key issue #1: Enabler support for managing spatial anchors
[bookmark: _Toc148430533][bookmark: _Toc160735991]4.1.1	Description
SA1 in 3GPP TS 22.156 [2] defines spatial anchors as "an association between a location in space (three dimensions) and service information that can be used to identify and access services, e.g. information to access AR media content". 
Application providers can use spatial anchors to associate application content and services with location information which can be managed by the 3GPP system. In turn, spatial anchors can be used by application clients to discover and access application content and services in a location aware fashion. 
Clause 5.4 "Use Case on Spatial Anchor Enabler" of 3GPP TR 22.856 [3] provides detailed use case for spatial anchor enabler. The use case defines mainly two entities:
1)	Spatial anchor producer: It creates the spatial anchor along with its place/location in the 3D space. It determines what to share and its location, and any constraints (e.g. who to share the spatial anchor with) and additional information.
2)	Spatial anchor consumer: It recognizes anchors associated with locations in 3D space, and use the spatial anchor to obtain the associated information.
In order to create spatial anchor, the producer captures the location of the product and assocates a new spatial anchor with this location and product information. The producer can adjust/update the spatial anchors for its location or service information or removes it completely. The consumer can retrieve information about spatial anchors. 
The spatial anchors can provide access to information or content services like multimedia content(video or audio or haptic), interactive content(like games) to the users accessing the spatial anchor. Therefore, it is necessary to provide the desired quality of service and quality of experience to the user while accessing the spatial anchor services. For example, in a museum,  a spatial anchor can have multiple services like video, and haptic associated with it. Some users can choose only video services, others can select haptic services or a combination of all services simultaneously while accessing the spatial anchor at the same time. This creates the need for the enabler layer to provide the QoS/QoE to the users as per the services accessed. Moreover, certain spatial anchors need to be prioritized like emergency spatial anchors, medical services spatial anchors, etc. A large number of users accessing a spatial anchor and its services during peak time may lead to heavy load and bottleneck in the network and this can impact the delivery of services associated with other spatial anchors like medical services spatial anchor. This leads to the need to have spatial anchor service differentiation and delivery based on the priority information to provide or ensure the required QoS/QoE. 

There are use cases like collaborative virtual meeting rooms consisting of whiteboards, erasers, markers, etc. which can have more than one spatial anchors. This creates the need to group or link the spatial anchor(s) associated with each other. Also in the collaborative environment, the information associated with the one or more than one spatial anchor may change dynamically, like the addition/removal/modification of a spatial anchor in a group The group based operation of spatial anchor provides an easy management interface to the application providers like tracking of the spatial anchor as a group and not each spatial anchor.
Consider a example, in a mall, there can be various spatial anchors deployed by different application providers. Some spatial anchors like restrooms, fire exit, medical services, emergency exit, food court, etc. are common and domain-specific (i.e. applicable only to mall). Similarly, on road, there are common spatial anchors like gas station, hospital, etc.
Such common spatial anchor(s) are universal spatial anchor. It might happen that certain spatial anchors could not be discovered and accessed by certain users due to lack of business agreement or SLA with the user and application provider. But for the universal spatial anchors, it shall be accessed and discovered by any user irrespective of SLA between the user and application provider. 
The consumers created spatial anchors  may want to understand the analytics of the spatial anchors like users density per spatial anchor, spatial anchor density in a given location, number of times the spatial anchor is accessed to improve t their services, spatial anchor improvements like spatial anchor placement planning, user engagement, etc. 

SA6 already supports SEAL layer. SA6 can enhance the existing SEAL capability (like location management) to enable support for spatial anchor. 
[bookmark: _Toc160735992]4.1.2	Open issues
SA6 defined enablers as of now do not support operations required for managing spatial anchors. The open issues are:
1)	How to enhance existing appliction enabler (either adding new capability in existing server or defining new capability server) to support CRUD operations for spatial anchors (association between location and service information on customer premises)?
2)	How to discover spatial anchors by the consumer (e.g. UE, VAL server)?
3)	How can UE(s) within a certain range of spatial anchor be detected?
4)	How to provide the QoS and QoE to the users who are accessing the spatial anchor information services like audio, and video, tactile or haptic associated with the spatial anchor(s)? 
5)	How to enable the linkage of spatial anchor(s) and provide the prioritization of the spatial anchor(s) which includes the prioritization of the spatial anchor services? 
5)	How to discover the universal spatial anchor(s) and its applicablity context-related information?
6)	How to provide spatial anchor analytics information to the consumers?

* * * End of Changes* * * *
