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1. Introduction

This document discusses handover restriction of (e)RedCap based on R3-240043 attachment.
-
For NR:

-
NR not allowed as primary RAT, however any of the NR categories listed below may still be allowed.

-
NR not allowed as secondary RAT.

-
NR in unlicensed bands not allowed as primary RAT.

-
NR in unlicensed bands not allowed as secondary RAT.

-
NR(LEO) satellite access not allowed as primary RAT.

-
NR(MEO) satellite access not allowed as primary RAT.

-
NR(GEO) satellite access not allowed as primary RAT.

-
NR(OTHERSAT) satellite access not allowed as primary RAT.

-
NR RedCap not allowed as primary RAT.
-
NR eRedCap not allowed as primary RAT.
In CR cover page,

	Consequences if not approved:
	The SIMs for RedCap and eRedcap subscriptions cannot be prevented from use in smartphones. 

The SIMs for eRedcap subscriptions cannot be prevented from use in Redcap devices. 

Operators cannot prevent a subscriber from using eRedcap while allowing then to use Redcap. 

	Other comments:
	Note: The mobility restrictions description in section 4.3.5.7 of TS 23.401 is more generic than this clause in TS 23.501. However, the above new codepoints probably need to be added to the Handover Restriction List IE in TS 36.413 and Access Restriction Data in TS 29.272 in order to prevent handovers from LTE to NR that are followed by Registration Reject, and then repeat many times.


2. Discussion
According to the R3-240043, the intention of SA2 is to 

· Prevent SIMs for RedCap and eRedCap moved into normal device. 

· Prevent SIMs for eRedCap moved into RedCap device. 

We use the following cases to further clarify how to prevent above cases.
Case A: A normal device with (e) RedCap SIM hand over from LTE to NR cell with (e)RedCap capability
From eNB perspective, it is a normal UE connects to the network. 
During handover preparation phase, eNB may hand over the “normal UE” to a gNB supporting NR (e) RedCap. However, all involved entities e.g., eNB, MME, AMF and gNB cannot read the SIM ((e) RedCap) in this step. They still consider that this is a normal UE based on UE capability. 
Note that the UE capability is the device capability, not the SIM capability.

After handover preparation phase, “normal UE” performs EPS to 5GS Mobility Registration Procedure. In this step, 5GC is able to know the subscription (SIM) is (e) RedCap. And 5GC also knows this is a non (e)RedCap device e.g., no (e)RedCap indication received from NG-RAN so eRedCap service should not be support due to misalignment between device capability and SIM capability. 5GC shall reject the registration procedure. 

In this case, the handover is failed. It can avoid that 5GC provides (e) RedCap service for normal UE with eRedCap SIM.

Observation 1: A normal device with (e) RedCap SIM hand overs from LTE to NR with (e) RedCap capability would be failed during EPS to 5GS Mobility Registration Procedure due to misalignment between device capability and SIM capability. It can avoid a SIMs for (e) RedCap worked in normal device.
However, source eNB does not know the reason of handover failure. It may hand over the “normal UE” to the same gNB many times.

The problem is identified by SA2 and one solution considered by SA2 is to include Handover Restriction List IE in TS 36.413. If eNB knows the “normal device” with “NR (e) RedCap not allowed as primary RAT”, it will not hand over such UE to the gNB with (e) RedCap capability to avoid Registration Reject. 

Observation 2: For handover from LTE to NR with (e) RedCap capability, if the source eNB knows the “normal device” with “NR RedCap not allowed as primary RAT” and “NR eRedCap not allowed as primary RAT”, it will not hand over such UE to the gNB with (e) RedCap capability to avoid Registration Reject. 
Case B1: A normal device with (e) RedCap SIM handovers from LTE to normal NR cell without (e) RedCap capability.

Case B2: A RedCap with eRedCap SIM handovers from LTE to normal NR cell with RedCap capability but without eRedCap capability.
During registration procedure, 5GC identifies that UE request (e) RedCap service but which is not align with UE capability provided in Initial UE message, it shall reject registration. However, source eNB does not know the reason of handover failure. It may hand over such to the same gNB many times.
For case B1, NR Restriction in 5GS IE included in handover restriction can be reused. With this IE, source eNB is not allowed hand over such UE to target NR without (e) RedCap capability. 
	NR Restriction in 5GS
	O
	
	ENUMERATED(NRrestrictedin5GS, …)
	Restriction to use NR when the NR connects to 5GS.
	YES
	ignore


Another option is to introduce a new code point e.g., “NR non-(e) RedCap” in RAT Restriction Information to make the specification clearer. It can keep the legacy meaning of NR Restriction in 5GS that UE is not allowed to access any type of NR cell including (e) RedCap cell.
For case B2, “NR eRedCap not allowed as primary RAT” can be used.
Observation 3: For handover from LTE to NR without (e) RedCap capability, if the source eNB knows the “normal device” with“NR without (e) RedCap not allowed as primary RAT”, it will not hand over such UE to the gNB without (e) RedCap capability to avoid Registration Reject. 
Case C: A RedCap device with eRedCap SIM handovers from LTE to NR with eRedCap capability
It is similar as the above cases, after handover preparation phase, “RedCap UE” performs EPS to 5GS Mobility Registration Procedure. In this step, 5GC is able to know the subscription (SIM) is eRedCap. And 5GC also knows this is a RedCap device e.g., RedCap indication received from NG-RAN so eRedCap service should not be support due to misalignment between device capability and SIM capability. 5GC shall reject the registration procedure. If eNB knows the “RedCap UE” with “NR eRedCap not allowed as primary RAT”, it will not hand over such UE to the gNB with eRedCap capability to avoid Registration Reject. 

Observation 4: For handover from LTE to NR, if the source eNB knows the “RedCap device” with “NR eRedCap not allowed as primary RAT”, it will not hand over such UE to the gNB with eRedCap capability to avoid Registration Reject. 
Note that the above analyses need to be based on the source eNB knowing neighbor gNB capability e.g., by OAM or the cause value of inter-system handover failures.

Observation 5: Source eNB can obtain the capability of neighbor gNB by e.g., OAM and/or cause value during inter-system handover failure.
Also, CT4 agreed two CRs in the last meeting i.e., C4-240697 and C4-240899. It aligns the agreement of SA2 that introducing RedCap and eRedCap into the Access Restriction Data in TS 29.272.

Table 7.3.31/1: Access-Restriction-Data
	10
	NR in 5GS Not Allowed but the access types linked to bits 25-YY are allowed unless restricted by those bits

	…
	…

	XX
	NR RedCap not allowed as primary RAT

	YY
	NR eRedCap not allowed as primary RAT


Observation 6: CT4 agreed to introduce NR RedCap not allowed as primary RAT and NR eRedCap not allowed as primary RAT in Access Restriction Data in TS29.272.
Proposal 1: Add eRedCap and RedCap as two new code points in Handover Restriction List IE in TS36.413 in Rel-18. 
Proposal 2: Add RedCap as a new code point in Handover Restriction List IE in TS36.413 in Rel-17. 
Case D: A normal device with eRedCap SIM registries to NR or handover from NR to NR
For a normal UE with eRedCap SIM, gNB will not provide eRedCap indication to CN but CN identify this UE with eRedCap SIM during registration procedure, so AMF will reject registration request. 
Similar, for a RedCap UE with eRedCap SIM, gNB can provide RedCap indication to AMF in initial UE message, CN also knows UE subscription which shown UE with eRedCap SIM. In this case, AMF can reject registration procedure. 

There is no need to consider a complex case that gNB does not send eRedCap indication by mistake (AMF considers that the UE is a normal UE) but the UE is an eRedCap UE.
Given that a RedCap/normal UE with eRedCap SIM cannot registries to NR, so there is no need to discuss the further handover from NR to NR.

Observation 7: RAN3 does not need to consider a RedCap/normal UE with eRedCap SIM registries to NR and hand over such UE from NR to NR. These cases can be avoided by CN.

3. Conclusion
Observation 1: A normal device with (e) RedCap SIM hand overs from LTE to NR with (e) RedCap capability would be failed during EPS to 5GS Mobility Registration Procedure due to misalignment between device capability and SIM capability. It can avoid a SIMs for (e) RedCap worked in normal device.
Observation 2: For handover from LTE to NR with (e) RedCap capability, if the source eNB knows the “normal device” with “NR RedCap not allowed as primary RAT” and “NR eRedCap not allowed as primary RAT”, it will not hand over such UE to the gNB with (e) RedCap capability to avoid Registration Reject. 
Observation 3: For handover from LTE to NR without (e) RedCap capability, if the source eNB knows the “normal device” with“NR without (e) RedCap not allowed as primary RAT”, it will not hand over such UE to the gNB without (e) RedCap capability to avoid Registration Reject. 
Observation 4: For handover from LTE to NR, if the source eNB knows the “RedCap device” with “NR eRedCap not allowed as primary RAT”, it will not hand over such UE to the gNB with eRedCap capability to avoid Registration Reject. 
Observation 5: Source eNB can obtain the capability of neighbor gNB by e.g., OAM and/or cause value during inter-system handover failure.
Observation 6: CT4 agreed to introduce NR RedCap not allowed as primary RAT and NR eRedCap not allowed as primary RAT in Access Restriction Data in TS29.272.

Proposal 1: Add eRedCap and RedCap as two new code points in Handover Restriction List IE in TS36.413 in Rel-18.
Proposal 2: Add RedCap as a new code point in Handover Restriction List IE in TS36.413 in Rel-17. 
Observation 7: RAN3 does not need to consider a RedCap/normal UE with eRedCap SIM registries to NR and hand over such UE from NR to NR. These cases can be avoided by CN.
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