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1. Introduction

So far, for the SINE_5G work there is a objective listed in the WID was not touched:

"3.
To analyse retry restriction issues between 3GPP access and non-3GPP access, and to provide retry restriction mechanism for inter-access type retry attempts."

This discussion paper attempts to discuss and analyze above objective and propose a way to cover required work in CT1.

2. Discussion

2.1 Analysis on retry restriction in non-3GPP access

This touches the retry restriction for some 5GSM reject cause values (SINE 5GSM causes) received over non-3GPP access.

Based on below text given in the general subclause 4.7.3 for non-3GPP access, for the current defined retry restriction for SINE 5GSM causes received over 3GPP access needs to be applied to the non-3GPP access as well. Following this principle, a consistent retry restriction mechanism was provided within 5GS which is reasonable and required. This does mean that the back-off timer mechanism, the re-attempt indicator mechanism and the network/UE behaviour will be consistent between 3GPP access and non-3GPP access for SINE, except some explicitly documented differences.
"4.7.3
5GS session management aspects

The session management procedures defined over 3GPP access are re-used over non-3GPP access with the following exceptions:

-
Serving PLMN rate control does not apply for non-3GPP access.

-
Small data rate control does not apply for non-3GPP access."

Proposal 1: It proposes to provide a consistent retry restriction mechanism between 3GPP access and non-3GPP access within 5GS.

2.2 Analysis on inter-access type re-attempt
This touches the inter-access type re-attempt between 3GPP access and non-3GPP access within 5GS once the UE was rejected by a SINE 5GSM cause in one access type and whether re-attempt is allowed or not in another access type. This is based on an assumption that the UE is both 3GPP access and non-3GPP access capable and to register to both access type is available and successful.

So far for re-attempt indicator mechanism, SINE has defined inter-EPLMN re-attemp indicator and inter-RAT re-attempt indicator. For a UE which can register both 3GPP access and non-3GPP access within 5GS, it is unclear whether inter-access type re-attempt indicator is needed or not.
It would be better to analyze per SINE 5GSM cause values for this. Note that so far in 5GS, SINE is applied to UE requested PDU session establishment procedure and UE requested PDU session modification procedure. For the reject cases for these two procedure, following non-SINE 5GSM cause values need to be excluded for analysis:

(1) The 5GSM cause values used for congestion control, e.g. #26 "insufficient resources", #67 "insufficient resources for specific slice and DNN", and #69 "insufficient resources for specific slice".
(2) The 5GSM cause values for which the SINE was not applied, e.g. #28 "unknown PDU session type", #46 "out of LADN service area", #54 "PDU session does not exist", #68 "not supported SSC mode", etc.
For SINE 5GSM cause values, the analysis for inter-access type re-attempt was shown in table 1:
Table 1. Analysis for inter-access type re-attempt
	SINE 5GSM cause values
	Back-off timer applied?
	Re-attempt indicator applied?
	Analysis on inter-access type re-attempt
	Is re-attempt in another access type allowed?

	#8
operator determined barring
	Yes
	Yes
	The reject was due to Operator Determined Barring.

As per defined in CT4 TS 29.571 subclause 5.7.4.1, there 3 values defined for OdbPacketServices which do not distinguish between 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.

"ALL_PACKET_SERVICES"

"ROAMER_ACCESS_HPLMN_AP"

"ROAMER_ACCESS_VPLMN_AP"


	No

	#27
missing or unknown DNN
	Yes
	Yes
	The reject was due to the DNN was not included although required or if the DNN could not be resolved. This should apply to both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#29
user authentication or authorization failed
	Yes
	Yes
	The reject was due to a failed user authentication, revoked by the external DN, or rejected by 5GCN due to a failed user authentication or authorization. This should apply to both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#31
request rejected, unspecified
	Yes
	Yes
	The reject was due to unspecified reasons. Currently the UE behaviour was unspecified and it is up to the UE implementation. Re-attempt in another access type may be accepted.
	Yes

	#32
service option not supported
	Yes
	Yes
	The reject was due to a service which is not supported by the PLMN which covers both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#33
requested service option not subscribed
	Yes
	Yes
	The reject was due to a service for which it has no subscription which covers both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#35
PTI already in use
	Yes
	Yes
	As per PTI definition given in TS 24.007, the PTI allows distinguishing up to 254 different bi-directional messages flows for a given PD and a given SAP. As 3GPP access and non-3GPP access have different SAP between NAS and AS, hence, re-attempt in another access type can be accepted and even rejected again, it will be not due to the same cause value.
	Yes

	#38
network failure
	Yes
	Yes
	The reject was due to an error situation in the network. This should apply to both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#39
reactivation requested
	Yes
	Yes
	This cause is used by the network to request a PDU session reactivation hence the back-off should not be enforced in both 3GPP access and non-3GPP access. Also the reactivation should be initiated in the same access type. Hence, SINE should not apply to this cause.
	SINE should not apply to this cause.

	#43
Invalid PDU session identity
	Yes
	Yes
	The reject was due to the PDU session identity value provided is not a valid value or the PDU session identified by the PDU session identity is not active. As PDU session identity and PDU session context is per UE level and apply to both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#50
PDU session type IPv4 only allowed
	No, ignore
	Yes
	The reject was due to only PDU session type IPv4 is allowed for the requested IP connectivity. The network decision is based on UE subscription and/or the SMF configuration and should apply to both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#51
PDU session type IPv6 only allowed
	No, ignore
	Yes
	The reject was due to only PDU session type IPv6 is allowed for the requested IP connectivity. The network decision is based on UE subscription and/or the SMF configuration and should apply to both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#70
missing or unknown DNN in a slice
	Yes
	Yes
	The reject was due to the DNN was not included although required or if the DNN could not be resolved in the slice. This should apply to both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No

	#82
maximum data rate per UE for user-plane integrity protection is too low
	Yes
	Yes
	This cause value is only used in 3GPP access. Hence, retry restriction cannot apply to non-3GPP access.
	SINE cannot apply to non-3GPP access

	#95 – 111
protocol errors
	Yes
	Yes
	The reject was due to different protocol errors. As in 5GS, the same NAS protocol is applied to both 3GPP access and non-3GPP access except some minor differences. Hence, the same protocol errors will happen again when re-attempting in another access type. These cause values should apply to both 3GPP access and non-3GPP access. Hence, re-attempt in another access type will be rejected again.
	No


Based on above analysis, we can see:
(1) Only for 5GSM cause "#31 request rejected, unspecified" and "#35 PTI already in use ", the re-attempt in another access type (e.g. non-3GPP access) may be accepted by the network once it was already rejected in one access type (e.g. 3GPP access). Hence, it makes sense to allow the UE to re-attempt in another access type if needed. 
For #31, as the reject reason is unspecified at the network, the network needs not care whether the UE will re-attempt in the current access type or in another access type. Hence, there is no motivation for the network to provide any re-attempt indicator for inter-access type re-attempt for cause #31. 
For #35, as there are totally two separate NAS-AS SAP between 3GPP access and non-3GPP access, hence, the PTI value is use separately between them as well. It is very natural that the UE can use a PTI value in non-3GPP access which was currently using in 3GPP access, if it was not actively used in non-3GPP access. Then it is a common handling for the UE to re-attempt in another access type if needed. Hence, there is no need for the network to provide any re-attempt indicator for inter-access type re-attempt for cause #35. As inter-access type re-attempt is not allowed for all other existing SINE cause values, we could have:
Proposal 2: There is no need for the network to provide a re-attempt indicator for inter-access type re-attempt in 5G SINE.

(2) For 5GSM cause "#39 reactivation requested", SINE is not needed for both 3GPP access and non-3GPP access, hence, we could have:
Proposal 3: 5GSM cause "#39 reactivation requested" is exempted from SINE.

(3) For 5GSM cause "#82 maximum data rate per UE for user-plane integrity protection is too low", it needs to explicit document that SINE is only applied for the 3GPP access but not for non-3GPP access:
Proposal 4: It proposes to explicit document that SINE cannot apply to 5GSM cause "#82 maximum data rate per UE for user-plane integrity protection is too low" in non-3GPP access.

(4) For 5GSM causes other than #31, #35, #39 and #82, as inter-access type re-attempt is not allowed, to achieve this, it would be better to explicit document below proposal:
Proposal 5: It proposes to explicit document that the back-off timer in N1 mode applies in both 3GPP access and non-3GPP access.

3. Conclusion
This paper has discussed and analyzed the retry restriction in non-3GPP access and inter-access type re-attempt.

Based on the discussion and analysis, following proposals were provided:
Proposal 1: It proposes to provide a consistent retry restriction mechanism between 3GPP access and non-3GPP access within 5GS.

Proposal 2: There is no need for the network to provide a re-attempt indicator for inter-access type re-attempt in 5G SINE.
Proposal 3: 5GSM cause "#39 reactivation requested" is exempted from SINE.
Proposal 4: It proposes to explicit document that SINE cannot apply to 5GSM cause "#82 maximum data rate per UE for user-plane integrity protection is too low" in non-3GPP access.

Proposal 5: It proposes to explicit document that the back-off timer in N1 mode applies in both 3GPP access and non-3GPP access.

There is no CR action required for proposal 1 and 2. Proposal 4 and 5 are captrued in CR C1-198224 and proposal 3 is captured in CR C1-198225.

