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1	Introduction
In last RAN3#123bis meeting, it was proposed to add new cause values “RedCap UE not supported” and “eRedCap UE not supported” to address the cases of RedCap UE and eRedCap UE inter-system S1/NG-handover towards a non-supporting target NG-RAN. 
During the meeting however, the discussion was tangled with another proposal (R3-242030) on handover restriction of (e)RedCap, and the discussion did not progress properly.
It was also commented that existing cause values in S1AP can be applied to inform the source eNB, and that the eNB cannot know anything about “RedCap”, but there was no further discussion.
In this discussion paper, we further explain the scenario and explain why dedicated causes value are needed.
[bookmark: _Hlk165464698]2	Discussion
When a RedCap UE or eRedCap UE first connects to an eNB in E-UTRAN, the eNB cannot understand the NR capabilities of the UE, thereby not understanding that this UE corresponds to (e)RedCap type. But when the source eNB performs S1/NG-based Inter-Radio Access Technology (I-RAT) system handover from the source eNB for such (e)RedCap UE to a target gNB, the target gNB may not support the (e)RedCap UE, or may support RedCap UE but not eRedCap UE, or vice versa. 
In the situation where the target gNB does not support the UE (e)RedCap type, the target gNB will send NGAP HANDOVER FAILURE with cause value “RedCap UE (or eRedCap) UE not supported” over NGAP interface to the CN. However, this cause value is not translated well over S1AP. Below we present potential existing cause values that could be signalled in current case via S1AP HANDOVER PREPARATION FAILURE message to source eNB:
	Handover Target not allowed
	Handover to the indicated target cell is not allowed for the UE in question.


The above cause value mentions about “target cell” only, and about not allowing such UE for being handed over, but not about non-support. This means that source eNB can misconstrue that target cell could allow the UE for a later moment. Such cause value is misleading towards source eNB, as the latter can re-attempt the I-RAT HO later.
	Handover Failure In Target EPC/eNB Or Target System
	The handover failed due to a failure in target EPC/eNB or target system.


The above generic cause value does not provide any information on the reason of failure. Since the eNB does not understand why the (e)RedCap UE Handover was rejected, it will keep re-attempting HOs to the same target or other gNBs that could not be supporting (e)RedCap UEs and result in many N2 HO failures scenarios and wasted signalling resources in the network.
Observation 1: When the Inter-RAT inter system handover fails due to target gNB not supporting RedCap/eRedCap UE, the existing cause values over S1AP, e.g., “Handover failure in target 5GC/ NG-RAN node or target system” and “Handover Target not allowed” does not prevent the source eNB from re-attempting the HO again and causing waste of signalling resources.
Further, it is indicated in TS 38.300:
	It is up to the E-UTRA network, if possible, to avoid handover attempts of an (e)RedCap UE to a target NR cell not supporting (e)RedCap. It is up to the (e)RedCap UE implementation, if possible, to recover from handover attempts to a target NR cell not supporting (e)RedCap.



We can remark that TS 38.300 already factually hints that E-UTRA network should know whether a target NR cell does not support (e)RedCap, but this knowledge is currently missing in the specs. Hence, there is a gap in the specification that should be addressed to align with Stage 2.
Observation 2: Although TS 38.300 mentions it, the E-UTRA network cannot currently know if the target gNB does not support RedCap or eRedCap UE, therefore a gap exists in the specifications.
Therefore, new cause values as proposed in [1] and [3] are needed so that source eNB knows that target gNB does not support (e)RedCap UE. Below an illustration of the signalling:
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Figure 1 : Addition of new cause values in step 6
Proposals: Add new cause values “RedCap UE not supported” and “eRedCap UE not supported” in the S1AP HANDOVER PREPARATION FAILURE message. When received by the source eNB, the eNB understands that the N2 handover failed because of target not supporting of RedCap and eRedCap UE, respectively.

3	Conclusion
Observation 1: When the Inter-RAT inter system handover fails due to target gNB not supporting RedCap/eRedCap UE, the existing cause values over S1AP, e.g., “Handover failure in target 5GC/ NG-RAN node or target system” and “Handover Target not allowed” does not prevent the source eNB from re-attempting the HO again and causing waste of signalling resources.
Observation 2: Although TS 38.300 mentions it, the E-UTRA network cannot currently know if the target gNB does not support RedCap or eRedCap UE, therefore a gap exists in the specifications.
Proposals: Add new cause values “RedCap UE not supported” and “eRedCap UE not supported” in the S1AP HANDOVER PREPARATION FAILURE message. When received by the source eNB, the eNB understands that the N2 handover failed because of target not supporting of RedCap and eRedCap UE, respectively.
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