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1. Introduction
This contribution proposes PINAPP to support metaverse applications.
2. Reason for Change
Key issue #6: Support device discovery to offload task for metaverse services,

In this key issue, SA6 will study following open issues:

1)
Whether and how the existing SA6 defined enabler (e.g. PINAPP) is sufficient to support metaverse applications or any enhancements are required (e.g. to discover device from anothter device to offload task)?
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-21. 
* * * First Change * * * *

7.x
Solution #x: PINAPP to support metaverse applications
7.x.1
Architecture Impacts

This solution is based on architecture of PINAPP as described in 3GPP TS 23.542 [12].

7.x.2
Solution description

7.x.2.1
General
This solution maps to KI#6: Support device discovery to offload task for metaverse services. 

Figure 7.x.2.1-1 illustrates the reference point representation of the architecture for PINAPP.
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Figure 7.x.2.1-1: PINAPP architecture
The PIN elements contains PIN client and/or application clients. The PIN Element with gateway capability (PEGC) performs the role of an entity supporting gateway capability for PIN. The PIN Element with management capability (PEMC) performs the role of an entity supporting management capability for PIN. A PIN includes at least one PEGC and at least one PEMC.
The PIN enabler architecture consists of PIN client deployed in PIN element and PIN server deployed in Data network. The following interaction are supported in the PIN enabler architecture:

-
The PIN client interacts with Application Client on the PINE over PIN-1 to provide and consume services in the PIN. 

-
The PIN server interacts with Application Server(s) over PIN-9.

-
The PIN server interacts with 3GPP networks over PIN-8 to consume 3GPP network services.

-
The PIN management client(s) interact with PIN server over PIN-6 for services related to management of PIN. 

-
The PIN client(s) interact with PIN server over PIN-10. These interactions traverse via the PEGC.

-
The PIN gateway client(s) interact with PIN server over PIN-7. 

-
PIN client(s) interact with PIN gateway client over PIN-2.

-
PIN management client interacts with PIN gateway client(s) over PIN-4.

-
PIN management client interacts with PIN client(s) over PIN-3.

-
A PIN client interacts with other PIN client(s) over PIN-5.
NOTE 1:
It is possible that an application client on PIN elements can communicate with application server directly via 5GS or indirectly via PEGC.

NOTE 2:
It is possible that an application client can communicate with other application client in the same PIN directly or via PEGC.

NOTE 3:
It is possible that an application client can communicate with other application client in another PIN via PEGC.
NOTE 4:
There is no restrict that only one PEMC/PEGC deployed in PIN. It is possible that in a PIN, multiple PEMCs/PEGCs are deployed. 
NOTE 5:
PIN-5 is out-of-scope of the current release of the specification.

In KI#6, when some of the devices (e.g. glasses) will not have enough computing resources to perform the real-time rendering, and may need to offload the computing to the nearby devices. 
According to NOTE 5, PIN-5 is out-of-scope in current release of 3GPP TS 23.542 [12], so in this solution, 
-
3GPP UE (e.g. 5G Device/Phone, tablet) which can act as a PEGC and/or PEMC.
-
The Tethered AR Glasses can act as a PINE, it can only offload the computing to 3GPP UE which acting as a PEGC. PINE through PIN-2 connect to PEGC, then PEGC through PIN-7 connect to PIN server.
-
The metaverser application server/VAL server can be considered as a PIN Application server through PIN-9 connect to PIN server. PIN server can stand-alone or inside metaverser application server/VAL server.

Figure 7.x.2.1-2 illustrates the reference point representation of the architecture for the solution.
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Figure 7.x.2.1-2: PINAPP to support metaverse applications

And the following assumptions are used:

1. The PIN service is mobile metaverse service. 
2. PEGC and PEMC can be in different 3GPP UEs.
3. PEGC supports related mobile metaverse service.

4. When PEGC join PIN, it provides supported services in PIN Client Profile information.
5.  When PINE join PIN, it provides required services in PIN Client Profile information.
6. PEMC decides which PEGC as default PEGC for PINE based on the policy of PEGC supported service fitting PINE required services.
7.x.3
Corresponding APIs
There is no need new corresponding APIs for current release of 3GPP TS 23.542 [12].
7.x.4
Solution evaluation

Editor's Note:
This clause provides an evaluation of the solution addressing KI#x. 
* * * End Change * * * *
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