3GPP TSG-SA WG6 Meeting #40-e	S6-202106
e-meeting, 16th – 24th November 2020	(revision of S6-20xxxx)

Source:	Apple
Title:	Considerations on Coexistence of ACR solutions
Agenda Item:	7.6
Contact:	Mona Mustapha, Robert Zaus

Abstract: Given 5 different procedures for ACR, this document considers how the different ACR solutions could be utilised, and how this can depend on a specific EAS implementation.
The 5 ACR procedures are referred to as follows in this document:
Procedure #1: 8.8.2.2 Initiation by EEC using regular EAS Discovery
Procedure #2: 8.8.2.3 EEC executed ACR
Procedure #3: 8.8.2.4 sEAS decided ACR
Procedure #4: 8.8.2.5 sEES executed ACR
Procedure #5: 8.8.2.6 EEC executed ACR via tEES

The table in Annex 1 provides the mapping between the ACR procedures above and the considerations in sections A, B and C.

A) Application context transfer between sEAS and tEAS: 'push' or 'pull'
For procedures #2, #3 and #4 it is assumed that the sEAS receives the tEAS address from the sEES and then initiates the application context transfer towards the tEAS ('push'). On the other hand, for procedure #5 it is assumed that the tEAS receives the sEAS address from the tEES and retrieves the application context from the sEAS ('pull'). For procedure #1 both alternatives are feasible.
Generally, it is up to the EAS developer whether an EAS is supporting the 'push' direction (sEAS  tEAS), 'pull' direction (tEAS  sEAS) or both. 
As a consequence, if for example a certain EAS supports 'push' only, then it will not be possible to perform procedure #5 for this EAS. So for procedures #2 and #5, it will be useful for the EEC to know beforehand whether an EAS is supporting 'push', 'pull' or both.
For procedure #1 it is assumed that the mechanism used between AC, sEAS and tEAS is preconfigured or can be negotiated on application level. 
Proposal A: For procedure #2 or #5, the EEC needs prior knowledge of whether an EAS supports 'push', 'pull' or both.

B) Entity initiating tEAS discovery: EEC, sEAS or sEES
For procedures #1, #2 and #5 the EEC needs to perform a tEAS discovery, whereas for procedures #3 and #4 the tEAS discovery is the task of the sEAS or sEES, respectively. 
Generally, it is up to the EAS developer whether an EAS is supporting tEAS discovery or not.
So for procedure #3, for which there is a variant using sEAS-initiated EAS discovery and another variant using sEES-initiated discovery, the sEES will need to know beforehand whether the sEAS itself can initiate a tEAS discovery or not.
For procedure #4, the tEAS discovery is always initiated by the sEES, so there is no dependency on a specific EAS implementation.
Proposal B: For procedure #3, the sEES needs prior knowledge of whether the sEAS can initiate tEAS discovery.

C) ACR starts with EEC involvement
It needs to be ensured that some entity is initiating the ACR. 
The worst case would be that EEC detects that ACR is required, but it does not initiate any of #1, #2 and #5, because it expects the network to initiate #3 or #4. This can be avoided by taking one of the following approaches:
i) the EEC knows whether network side supports #3 or #4 and behaves accordingly (e.g. if #3 or #4 is possible, then the EEC refrains from initiating any of the procedures #1, #2 or #5), 
ii) or support of #3 or #4 is mandatory for the network side and the EEC behaves accordingly, 
iii) or the EEC always initiates #1, #2 or #5, when it detects the need for an ACR and if the network also initiated #3 or #4, then there needs to be some collision resolution mechanism.
Note: 'network side' here includes both the application independent parts (s/t-EES and ECS), and the application dependent parts (s/t-EAS) 
Even if we assume that i) or ii) is fulfilled and the network supports #3 or #4, there are still certain cases where the EEC may need to initiate #1, #2 or #5. This will be the case, e.g., if the connection between EEC and sEES is lost or if an EAS is only supporting the 'pull' variant of application context transfer (where the tEAS retrieves the application context from the sEAS). 
On the other hand, one issue with approach iii) is that as a rule the EEC will already have performed a tEAS discovery, before any of the involved entities can detect an ACR collision. This could result in frequent duplications of EAS discovery (i.e. 1 discovery for #1/#2/#5 and 1 discovery for #3/#4 for the same ACR) which would be a waste of signalling.
Proposal C: The EEC needs prior knowledge of whether the EDN supports procedures #3 or #4.


Annex 1: ACR procedures
	
	Application context transfer 'push' / 'pull' 
	Entity initiating tEAS discovery
	ACR starts with EEC involvement

	Procedure #1: 8.8.2.2
EEC initiated using EAS discovery
	sEAS -> tEAS ('push')
or
tEAS -> sEAS-> tEAS ('pull')
	EEC  
	Yes


	Procedure #2: 8.8.2.3
EEC executed ACR
	sEAS-> tEAS ('push')
	EEC 
	Yes

	Procedure #3: 8.8.2.4
sEAS decided ACR
	sEAS-> tEAS ('push')
	sEAS and optionally sEES
	No

	Procedure #4: 8.8.2.5
sEES executed ACR
	sEAS-> tEAS ('push')
	sEES 
	In some cases yes, in some cases no

	Procedure #5: 8.8.2.6
EEC executed ACR via tEES
	tEAS-> sEAS-> tEAS ('pull')
	EEC 
	Yes



Annex 2: Comparison of ACR procedures per entity
	
	AC
	EEC
	sEES
	sEAS
	tEAS
	tEES
	ECS

	Procedure #1: 8.8.2.2
EEC initiated using EAS discovery
	7. Receives trigger from EEC to start context transfer
7. Initiates context transfer between sEAS and tEAS
	1. Detection / decision
2. SP with ECS to determine tEES (8.3)
3. EAS Discovery with tEES (8.5)
5-6. Sends ACR req msg to sEES (8.8.3.4)
7. EEC triggers AC to start context transfer
	5. Receives ACR req msg from EEC (8.8.3.4)
6. Sends ACR resp msg to EEC (8.8.3.4)
	7. Receives initiation of transfer from AC or tEAS
7. Transfers context to tEAS

	7. Receives initiation of transfer from AC or sEAS
7. Receives context from sEAS

	3. EAS Discovery with EEC (8.5)
	2. SP with EEC to determine tEES (8.3)

	Procedure #2: 8.8.2.3
EEC executed ACR
	
	1. Detection
2. Decision
3. SP with ECS to determine tEES (8.3)
3. EAS discovery with tEES (8.5)
4. Sends ACR req msg to sEES (8.8.3.4)
9. Receives ACR complete msg from sEES
	4. Receives ACR req msg from EEC (8.8.3.4)
5. Sends ACR notify msg to sEAS
8. Receives ACR complete msg from sEAS
9. Sends ACR complete msg to EEC
	5. Receives ACR notify msg from sEES
6. Transfers context to tEAS
8. Sends ACR complete msg to sEES

	6. Receives context from sEAS
7. Sends ACR complete msg to tEES
	3. EAS Discovery with EEC (8.5)
7. Receives ACR complete msg from tEAS
	3. SP with EEC to determine tEES (8.3)

	Procedure #3: 8.8.2.4
sEAS decided ACR
	
	
	1. Detection
1. Sends ACR notification to sEAS
	1. Detection, or
1. Receives ACR notification from sEES
2. Decision
3. Discovers tEAS (8.8.3.2)
4. Transfers context to tEAS
	4. Receives context from sEAS
	
	

	Procedure #4: 8.8.2.5
sEES executed ACR
	
	1. Detection
2a. Inform sEES
9. Receives ACR complete msg from sEES
	1. Detection
2a/b. Receives msg from EEC / sEAS 
3. Decision
4. Discover tEAS (8.8.3.2)
5. Sends ACR Notify to sEAS
8. Receives ACR complete msg from sEAS
9. Sends ACR complete msg to EEC
	1. Detection 
2b. Inform sEES
5. Receives ACR Notify from sEES
6. Transfers context to tEAS
8. Sends ACR complete msg to sEES
	6. Receives context from sEAS
7. Sends ACR complete msg to tEES
	7. Receives ACR complete msg from tEAS
	

	Procedure #5: 8.8.2.6
EEC executed ACR via tEES
	
	1. Detect / decides
2. Inform tEES that ACR may be needed
5. Receives ACR complete msg from tEES
	
	3. Receives initiation of context transfer from tEAS
3. Transfers context to tEAS
	3. Receives ACR req msg from tEES
3. Initiates context transfer with sEAS
3. Receives context from sEAS
4. Sends ACR complete msg to tEES
	2. Receives msg from EEC that ACR may be needed
3. Discovers tEAS
3. Sends ACR req msg to tEAS
4. Receives ACR complete msg from tEES
5. Sends ACR complete msg to EEC
	



Colour code:
Red: application context transfer or step directly triggering the application context transfer (different shades of red denote different mechanisms: "push", "pull", "any of both")
Green: re-use of service provisioning or EAS discovery as defined for the initial EDGE service discovery
Blue: exchange of ACR complete messages between EEC, xEAS and xEES
Black: no observation
Grey: out of scope
