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Introduction
[bookmark: _Ref178064866][bookmark: _Hlk52808941]In the previous meeting the necessity of introducing the cause value “insufficient UE capabilities” was discussed and agreements were made. In this contribution we elaborate further on the issue in order to cover some cases that were left out in the previous meeting.
Discussion
In the previous meeting the proposed cause value was discussed for F1 AP, X2 AP and Xn AP and the changes were agreed.
Due to a considerable amount of CRs submitted on the topic, some use cases were left out. Nevertheless, during the offline discussion this use case was brought up.
In what follows we will investigate in detail this use case.
As discussed and agreed in the previous meeting, the problem of insufficient UE capabilities is also valid in cases of handover. The case of X2 and Xn HOs were discussed already in the previous meeting. For completeness also the cases of S1 and NG HOs should be considered. The case of S1/NG HO was also mentioned in the offline discussions.
Based on that we propose the following.
Proposal 1: We propose to specify a cause value clarifying that the handover failure, both on S1 and NG, is due to insufficient UE capabilities.
Finally we would like to draw attention to the TS 29.010. This specification contains a description of the interworking between S1AP protocol messages and NGAP protocol messages defining a mapping of S1AP and NGAP cause values used in connection with inter RAT Handover to avoid different mappings in different implementations. There we can see the following table that defines a cause value mapping performed by the AMF when the AMF receives the NGAP Handover Failure message from the NG-RAN.
	38.413 [26]
	36.413 [21]

	HANDOVER FAILURE (NGAP Cause)
	HANDOVER PREPARATION FAILURE (S1AP Cause)

	Group
	Value
	Group
	Value

	Radio Network Layer Cause
	No Radio Resources Available in Target Cell
	Radio Network Layer Cause
	No Radio Resources Available in Target Cell

	Radio Network Layer Cause
	Encryption and/or integrity protection algorithms not supported
	Radio Network Layer Cause
	Encryption and/or integrity protection algorithms not supported

	Miscellaneous Cause
	O&M Intervention
	Miscellaneous Cause
	O&M Intervention

	Any other value
	
	Radio Network Layer Cause
	Handover Failure In Target EPC/eNB Or Target System



If we consider the case of IRAT HO from LTE to NR via N26, currently in case of HO failure, the S1AP HANDOVER PREPARATION FAILURE message will be sent to eNB with cause value “Handover Failure In Target EPC/eNB Or Target System”. As we have explained this will hide the reason of failure. Without knowing the reason of the HO failure, it is possible that there will be additional attempts to perform handover for this specific UE and towards the specific target NR cell. In order to make visible the cause of the handover failure and enable the eNB to take appropriate actions towards the NR cell in question, it is necessary that  the  proposed cause value for insufficient UE capabilities needs also to be included in the cause value mapping discussed in TS 29.010.
To that end an LS should be sent to CT4.
Proposal 2: We propose to send an LS to CT4 in order to incorporate the proposed cause value for insufficient UE capabilities in TS 29.010.

Conclusion
In this contribution the S1 and NG HO failure cases due to insufficient UE capabilities were considered and the following proposals were made:
Proposal 1: We propose to specify a cause value clarifying that the handover failure, both on S1 and NG, is due to insufficient UE capabilities.
Proposal 2: We propose to send an LS to CT4 in order to incorporate the proposed cause value for insufficient UE capabilities in TS 29.010.
[bookmark: _In-sequence_SDU_delivery]CRs reflecting Proposal 1 are available in R3-212074, R3-212075, R3-212076 and in R3-212077. Also, an LS reflecting Proposal 2 is provided in the Annex.
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1. Overall Description:
RAN3 discussed the specification of a cause value to identify failures, both on S1 and NG, due to insufficient UE capabilities. The CRs attached were agreed.
In TS 29.010 there is a description of the interworking between S1AP protocol messages and NGAP protocol messages defining a mapping of S1AP and NGAP cause values used in connection with inter RAT Handover to achieve consistent cause value mapping.  
When considering IRAT HOs from LTE to NR, and if we assume an HO failure for insufficient UE capabilities reasons, the S1AP HANDOVER PREPARATION FAILURE message will be sent to eNB with cause value “Handover Failure In Target EPC/eNB Or Target System”. This cause value does not express any reason for the HO failure. Without knowing the reason for the HO failure, it is possible that there will be additional attempts to perform handovers for this specific UE and towards the specific target NG-RAN cell. Namely, it will not be possible for the source eNB to prevent HOs towards the target cell where previous HO failures due to insufficient UE capabilities were recorded.
In order to make the cause of the handover failure visible and to enable the eNB to take appropriate actions towards the NR cell in question, RAN3 agreed that it would be beneficial for the insufficient UE capabilities cause value to be included in the cause value mapping Table 7.2.1in TS 29.010. 
2. Actions:
To CT4:
ACTION: RAN3 respectfully asks CT4 to take the above into account and to incorporate the proposed cause value for insufficient UE capabilities in TS 29.010. 

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #113-e	    16th August - 27th August   2021	      


