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1. Background

CT1 has discussed how to avoid inter-system ping-pong for CIoT redirection. CT1 has added following editor's note in TS 24.501 subclause 4.9.2:

Editor's Note [WI: 5G_CIoT, CR#2106]:
To be further studied on how to avoid ping-pong effect due to the redirection between 5GC and EPC, namely using 5GMM cause value #31.
2. UE behaviour at cause #31
If the UE is attempting registration in a PLMN in 5GCN and receives reject cause#31 "Redirection to EPC required", the UE shall:

- set the 5GS update status to 5U3 ROAMING NOT ALLOWED

- delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI

- reset the registration attempt counter and enter the state 5GMM-DEREGISTERED

- enable the E-UTRA capability if it was disabled and disable the N1 mode capability for 3GPP access.

3. Problem

If lower layers cannot find a suitable E-UTRA cell connected to EPC or there is no suitable E-UTRA cell connected to EPC which supports CIoT EPS optimizations that are supported by the UE:

- the UE may re-enable the N1 mode capability for 3GPP access, and indicate to lower layers to remain camped in E-UTRA connected to 5GCN of the previously registered PLMN and proceed with the appropriate 5GMM procedure.

Problem begins if the N1 mode capability is re-enabled and the UE enters the same PLMN where cause#31 was received:

Question#1: Is the previously registered PLMN the PLMN where the UE received cause#31?

Problem#1: How, can we call it as previously registered PLMN if the registration to the PLMN was rejected by cause #31.

Question#2: What is the appropriate 5GMM procedure to the PLMN
Problem#2: Assuming the procedure the UE performs is registration the UE will receive cause#31 again disabling the mode again and attempts to select a cell from EPC -> never ending ping-pong between systems

4. Solution proposal

Possible solution to avoid or at least reduce frequency of inter-system ping-pong:

1) If PLMN A sends cause #31 to the UE in 5GCN the UE shall attempt to register to the PLMN A (or the highest priority PLMN) in EPC (as currently specified)
2) If the UE cannot a suitable cell connected to EPC
- the UE will search for a suitable cells connected to 5GCN
3a) if the UE can select a suitable cell connected to 5GCN from a PLMN B

- the UE can re-enable N1 mode and attempt registration to the PLMN B
3b) If the UE cannot select a suitable cell from EPC nor 5GCN (other than cell connected to 5GCN / PLMN A)


- the UE shall not re-enable N1 mode to select PLMN A in 5GCN again

- the UE shall start a timer to remain in limited service state

- the timer can be stopped if the UE can find a suitable cell other than cell connected to 5GCN / PLMN A

- at expiry of the timer the UE is allowed to select a cell connected to 5GCN PLMN A again

A possible solution can be found in CR format in C1-205145 (24.501).

The same problem exists on redirection from EPC to 5GCN too, so corresponding CR for 24.301 can be found in C1-205168.

