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1. Introduction

The SINE_5G work was started in CT1#114 meeting and a set of CRs were agreed [1-4]. However, the agreed CRs only covers the PDU session establishment procedure and inter-RAT retry restriction related to PDU session establishment procedure. As discussed during a SINE-5G session, there are still FFS for some Controversial Point (CP) as show in Annex Table A.1.
This discussion paper attemts to resolve the FFS related to PDU session modification procedure (i.e. CP#5) and inter-RAT retry restriction (i.e. CP#6 and CP#11). To make the discussion focusing on specific points and move the way forward step by step, the FFS related to controversial cause values (i.e. #27, #70, #50 and #51) are still not touched in this paper (i.e. CP#9 and CP#10) and will be covered separately in the future meetings.
2. Discussion

2.1 SINE for PDU session modification procedure
For the "CP#5：Combination for PDU session modification" in Annex Table A.1, there are two options as proposed in [5]:
(1) The DNN and/or S-NSSAI of the PDU session for which the PDU session modification is requested; or
(2) The DNN and/or S-NSSAI provided by the UE during the PDU session establishment.

During the discussion in CT1#114, the majority companies would prefer to go option (2) to provide a consistent UE behaviour as done for the PDU session establishment procedure as the UE whatever needs to memorize the APN and/or S-NSSAI provided to the network during the PDN connection establishment. If going to this option, there are four combinations for back-off the PDU session modification procedure as well: [PLMN, DNN, S-NSSAI], [PLMN, DNN, no S-NSSAI], [PLMN, no DNN, S-NSSAI], and [PLMN, no DNN, no S-NSSAI].
Proposal 1: For the PDU session modification procedure, option (2) is adopted, i.e., the UE associates the back-off timer with the DNN and/or S-NSSAI provided by the UE during the PDU session establishment.

2.2 SINE for inter-RAT retry restriction
For "CP#6：Inter-RAT retry restriction", the FFS point is in case (2), how to associate the back-off timer to S-NSSAI or no S-NSSAI for inter-RAT retry restriction. As there is no S-NSSAI assoicated with the back-off timer in 4G, there are two options for S-NSSAI association:
(1) The back-off in N1 is associated with no S-NSSAI only; or

(2) The back-off in N1 is associated with any S-NSSAI (including no S-NSSAI and any specific S-NSSAI).
For option (1), if the back-off in S1 mode for PDN connectivity is for [PLMN, APN] or [PLMN, no APN] combination and re-attempt indicator indicates inter-RAT re-attempt is NOT allowed, the UE shall not initiate the PDU session establishment request in N1 mode for [PLMN, DNN, no S-NSSAI] or [PLMN, no DNN, no S-NSSAI]  combination respectively, but the UE is allowed to initiate the PDU session establishment request in N1 mode for [PLMN, DNN, S-NSSAI] or [PLMN, no DNN, S-NSSAI] combination respectively.

For option (2), if the back-off in S1 mode for PDN connectivity is for [PLMN, APN] or [PLMN, no APN] combination and re-attempt indicator indicates inter-RAT re-attempt is NOT allowed, the UE shall not initiate the PDU session establishment request in N1 mode for [PLMN, DNN, S-NSSAI] and [PLMN, DNN, no S-NSSAI] combination, or [PLMN, no DNN, S-NSSAI] and [PLMN, no DNN, no S-NSSAI] combination respectively. That is to say, the reattempt to the same [PLMN, DNN] in N1 mode is not allowed regardless of S-NSSAI.
If we follow a principle that the inter-RAT retry restriction is fully controlled by the re-attempt indicator provided by the network, or the local NAS MO or USIM file configuration, then option (2) is preferred.
Proposal 2: In case of the UE was back-off in S1 mode and the re-attempt indicator indicates inter-RAT re-attempt is not allowed, option (2) will be adopted for inter-RAT retry restriction in N1 mode. 
For "CP#11: One back-off timer in S1 mode for multiple combinations in N1 mode considering S-NSSAI", it is tightly related to CP#6. If option (2) was adopted for CP#6, then it is straightforward to apply that back-off timer for retry restriction in N1 mode as only one back-off timer running in S1 mode. Note that on the opposite direction, it could happen there are multiple back-off timers running in N1 mode for the same [PLMN, DNN] or [PLMN, no DNN] considering different S-NSSAIs. Hence the back-off in S1 mode needs consider all running back-off timers. This was already covered in CP#8 and agreed in CT1#144 (see [2]).
3. Conclusion
This paper provided proposals to resolve the FFS related to PDU session modification procedure (i.e. CP#5) and inter-RAT retry restriction (i.e. CP#6 and CP#11).
Based on the discussion, following proposals were provided:
Proposal 1: For the PDU session modification procedure, option (2) is adopted, i.e., the UE associates the back-off timer with the DNN and/or S-NSSAI provided by the UE during the PDU session establishment.

Proposal 2: In case of the UE was back-off in S1 mode and the re-attempt indicator indicates inter-RAT re-attempt is not allowed, option (2) will be adopted for inter-RAT retry restriction in N1 mode. 
To capture above proposals, three agreed CRs ([1-3]) need to be revised to C1-191296 for TS 24.501, C1-191297 for TS 24.301 and C1-191298 for TS 24.008.

4. Reference
[1] C1-190674. SINE_5G: Back-off control and retry restriction mechanisms in 5GS, TS 24.501, CT1#114, January 2019.
[2] C1-190675. SINE_5G: Inter-RAT retry restriction in 5GS, TS 24.301, CT1#114, January 2019.

[3] C1-190676. SINE_5G: Back-off timer update for 5GS, TS 24.008, CT1#114, January 2019.

[4] C1-190395. SINE_5G: Inter-RAT retry restriction in 5GS, TS 24.368, CT1#114, January 2019.

[5] C1-190038. SINE_5G: Discussion on back-off control and retry restriction mechanisms in 5GS, CT1#114, January 2019.

Annex A
Table A.1. Controversial points on SINE_5G discussed in CT1#114 meeting
	Controversial Point (CP)
	Direction
	Comments
	Conclusion

	CP#1：Consistent back-off between 4G and 5G
	Yes, to provide a consistent back-off for the same SM procedure between 4G and 5G, i.e. the back-off for PDU session establishment in 5GS is consistent with PDN connectivity procedure in 4G, and PDU session modification in 5GS is consistent with EPS bearer resource allocation/modification procedure in 4G.
	Either CP#1 or CP#2 will go ahead, CP#1 is selected.


	Ok, go this direction

Back off is per 5GSM procedure.

	CP#2：Consistent back-off between PDU session establishment and PDU session modification
	No, to go with CP#1, as SINE is per SM procedure level, to align with 4G is preferred.

In 4G, the back off for PDN connectivity and for EPS bearer resource allocation/modification are different.
	Either CP#1 or CP#2 will go ahead, CP#1 is selected.


	Not go this direction

	CP#3: PDU session modification corresponds with both EPS bearer resource allocation/modification in 4G for back-off
	Yes, there is a back-off between PDU session modification corresponds and both EPS bearer resource allocation/modification in 4G, i.e. back-off of PDU session modification will back-off both EPS bearer resource allocation/modification, and vice-versa, if inter-RAT re-attempt is not allowed.
	
	Ok, go this direction

	CP#4：Combinations for PDU session establishment
	Four combinations [PLMN, DNN, no S-NSSAI], [PLMN, S-NSSAI, no DNN], [PLMN, DNN, S-NSSAI] and [PLMN, no DNN, no S-NSSAI] are covered to back-off the PDU session establishment procedure.
	As suggested by Ivo, etc.
	Ok, go this direction

	CP#5：Combination for PDU session modification
	Only one combination [PLMN, DNN, S-NSSAI] is covered to back-off the PDU session modification. No network indication as in proposal 3.3 is needed, and option 1) in proposal 3.1 will be selected.
	As suggested by Mahmoud, this is to fully align with back-off for EPS bearer resource allocation/modification in S1 mode in which, all parameters associated (i.e. only APN) with the allocated/modified EPS bearer context are used for back-off.
	FFS

	CP#6：Inter-RAT retry restriction
	It is fully controlled by the re-attempt indicator provided by the network/NAS MO/USIM file regardless of combinations, e.g. 

(1) in case of back-off in N1 for PDU session establishment is [PLMN, no DNN, S-NSSAI], if re-attempt indicator indicates inter-RAT re-attempt is NOT allowed, then back-off in S1 for PDN connectivity for [PLMN, no DNN] applies. 

(2) In case of back-off in S1 mode for PDN connectivity is [PLMN, APN], if re-attempt indicator indicates inter-RAT re-attempt is NOT allowed, then back-off in N1 for PDU session establishment is applied to [PLMN, DNN, no-S-NSSAI] and [PLMN, DNN, S-NSSAI]
	
	Ok, go this direction

FFS for what are S-NSSSAI in [PLMN, DNN, S-NSSAI] for case (2)?

	CP#7: re-attempt indicator NAS  MO for N1 mode
	To extend existing “SM_RetryAtRATChange” NAS MO to cover N1 mode, no new NAS MO is needed.
	As suggested by Robert. 

After double checking I think to extend the existing MO is sufficient as there is no interworking between 2G/3G and 5G and hence the combination between 2G/3G and 5G is not really needed for back-off in 4G.
	Ok, go this direction

	CP#8: Multiple back-off timers in N1 mode for the same combination
	It could happen there are multiple back-off timers running in N1 mode for the same [PLMN, DNN/no DNN] considering S-NSSAI, in this case, the back-off in S1 mode will until all back-off timers expire, if inter-RAT re-attempt is not allowed.
	As suggested by Ivo.
	Ok, go this direction

	CP#9: Handling of #27, #70
	Alt#1: To extend the existing back-off to align with #27 in 4G for SINE but leave with the issue that R16 UE behaves different from R15 UE in R15 network;

Alt#2: No touch #27 and #70 in this meeting and for FFS.
	
	Go to Alt#2

	CP#10: Handling of #50, #51
	Alt#1: To extend the existing back-off to align with#50, #51 in 4G for SINE but leave with the issue that R16 UE behaves different from R15 UE in R15 network;

Alt#2: To extend the existing back-off but limits the UE’s re-attempt in EPLMN only in case of Re-attempt indicator IE was received. This will resolve the issue in Alt#1;

Alt#3: No touch #50 and #51 in this meeting and for FFS.
	
	FFS

	CP#11: One back-off timer in S1 mode for multiple combinations in N1 mode considering S-NSSAI
	Following CP#6, if inter-RAT attempt is NOT allowed, as only one timer running in S1 mode, the back-off in N1 mode applies to [PLMN, DNN, no S-NSSAI] and [PLMN, DNN, any S-NSSAI] until this timer expire.
	This the opposite case of CP#8.
	FFS


