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1. Background
In SA2 LS [R2-2209359/S2-2207839], SA2 gave their reply to RAN2 LS [R2-2208928] on UE capability signalling for IoT-NTN.
At the beginning of this reply LS, the RAN2 prevous agreements were copied as below:
	RAN2-118e Agreements for UE capability for TN and NTN
· For NB-IoT, UE capability provided is only valid in the network type [TN, NTN] where it was provided.
· For eMTC, UE capability provided is only valid in the network type [TN, NTN] where it was provided. 
· For eMTC, Inter [TN, NTN] - redirection can work. For inter [TN, NTN] - HO, the target node will not know the UE caps of target network type. R2 will not specify that HO is disallowed but expect it can only work in restricted way (if at all). R2 does not expect to work further on inter [TN, NTN] – HO in Rel-17. 


 SA2 further mentioned the following solutions on how to store the UE capabilities in MME:
· The preferred solution which has been adopted for NR-NTN (solution 1): E-UTRAN provides a single container to the MME for all non-NB-IoT RATs (and network types i.e. TN, NTN) and a single container for NB-IoT including both TN and NTN capabilities.
· The less optimal solution but with minimal core network impact (solution 2): The network can be configured with different Tracking Areas for TN and NTN. And the UE that complies with the current TS 36.331 and TS 23.401 can perform a TA Update (indicating UE capability update needed) from RRC Idle mode when the UE’s capabilities change at any transition between TN and NTN.

In RAN2#119bise meeting, RAN2 had much discussion on this SA2 reply. During the discussion, more companies prefer solution 2 as it has less impacts on RAN2 specs. However, even SA2 has indicated in their LS that this solution also be with minimal core network impact, a few companies still insisted that solution 2 has more impacts on core network specifications.
Based on the discussion, RAN2 achieved the following agreement and would have further discussion in RAN2#120 meeting:
· Send a reply LS to SA2 (Cc: CT1, RAN3) saying RAN2 confirms the preference to go for “option 2”, acknowledging that there might be at least CT1 impact (e.g. for new TAU trigger for UE capability update) and indicating that RAN2 will further discuss at the next meeting whether any enhancements are needed for connected mode mobility (e.g. about the support of RACS for eMTC NTN IoT), implying that additional impacts to other groups might also be expected. 
2. Discussion
In this contribution, we will further provide our understanding from RAN2 perspective for the impacts of solution 2 on idle mode transition between TN and NTN and connected mode mobility.

Issue#1: UE’s idle mode transition between TN and NTN
For UE’s idle mode transition between TN and NTN, previously, there were comments that MME only requests the RAC in a TAU procedure if it doesn't have a RAC stored, or UE triggering TAU doesn’t mean that capabilities are included. However, according to the following description in CT1 spec:
	TS 24.301 v17.5.0
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The UE in state EMM-REGISTERED shall initiate the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,
a)	when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the MME, unless the UE is configured for "AttachWithIMSI" as specified in 3GPP TS 24.368 [15A] or 3GPP TS 31.102 [17] and is entering a tracking area in a new PLMN that is neither the registered PLMN nor in the list of equivalent PLMNs;
b)	when the periodic tracking area updating timer T3412 expires;
//skip unrelated parts//
n)	when the UE changes the radio capability for GERAN, or cdma2000® or both;
o)	when the UE's usage setting or the voice domain preference for E-UTRAN change in the UE;
NOTE 1:	For the change of UE's usage setting or the voice domain preference for E-UTRAN which results in disabling UE's E-UTRA capability, the UE can skip sending TRACKING AREA UPDATE REQUEST message and directly perform disabling of UE's E-UTRA capability.
p)	when the UE activates mobility management for IMS voice termination as specified in 3GPP TS 24.008 [13], annex P.2, and the TIN indicates "RAT-related TMSI";
NOTE 3:	The tracking area updating procedure is initiated after deleting the DCN-ID list as specified in annex C.
//skip unrelated parts//
z)	when the UE performs inter-system change from N1 mode to S1 mode in EMM-IDLE mode, the UE operates in single-registration mode, and conditions specified in 3GPP TS 24.501 [54] apply;
za)	when the UE in EMM-IDLE mode changes the radio capability for E-UTRAN;
zb)	when the UE needs to request new ciphering keys for ciphered broadcast assistance data;
zc)	when the UE in EMM-IDLE mode changes the radio capability for NG-RAN;
zd)	when the UE performs inter-system change from N1 mode to S1 mode in EMM-CONNECTED mode;
ze)	in WB-S1 mode, when the applicable UE radio capability ID for the current UE radio configuration changes due to a revocation of the network-assigned UE radio capability IDs by the serving PLMN;
zf)	when the UE needs to use the WUS assistance, stop to use the WUS assistance, or change the conditions for using the WUS assistance; or
zg)	when the MUSIM capable UE needs to request an IMSI Offset value as specified in 3GPP TS 23.401 [10] that is used for deriving the paging occasion as specified in 3GPP TS 36.304 [21].
If case b) is the only reason for initiating the normal and periodic tracking area updating procedure, the UE shall indicate "periodic updating" in the EPS update type IE; otherwise the UE shall indicate "TA updating".
For cases n, za and zc, the UE shall include a UE radio capability information update needed IE in the TRACKING AREA UPDATE REQUEST message.
If the UE is in the EMM-CONNECTED mode and the UE changes the radio capability for E-UTRAN or for NG-RAN, the UE may locally release the established NAS signalling connection and enter the EMM-IDLE mode. Then, the UE shall initiate the tracking area updating procedure including a UE radio capability information update needed IE in the TRACKING AREA UPDATE REQUEST message.
//skip unrelated parts//


We understand UE’s idle mode transition between TN and NTN could meet the condition of za), e.g., the UE in EMM-IDLE mode changes the radio capability for E-UTRAN. Therefore, the following steps could be performed:
1) When UE detects the tracking area change between TN and NTN cells, the UE would trigger TAU procedure. And the UE shall include a “UE radio capability information update needed” IE in the TRACKING AREA UPDATE REQUEST message;
2) Upon receiving the “UE radio capability information update needed” IE in TA update request message, MME can trigger the UE capability enquiry procedure from RAN by not including the existing UE capability container in the context setup message. For eMTC NTN which supports RACS, this change in UE Radio Access capability would correspond to signalling a different UE Radio Capability ID.
According to above understanding on UE and NW’s processes, the previous comments, e.g., UE triggering TAU doesn’t mean that capabilities are included, could be addressed. 
During RAN2#119bise discussion, there is an additional comment to say current condition “za” is not sufficient because this is not UE capability change. The UE capability for NTN EUTRA remains same and UE capability for TN EUTRA remains same whether the UE goes to TN or NTN. We disagree this comment. In our understanding, transition between TN and NTN may be mainly similar as UE’s transition between the cells with different NW capabilities. In this case, UE needs to change to another set of UE capability and report it to NW via later TAU procedure.
In a summary, per our understanding, the UE capability update procedure when UE’s idle mode transition between TN and NTN can already be suppored by the current specifications. No new impacts can be seen. But anyway, this can only be confirmed by core network working groups, e.g., CT1.
Observation 1: From RAN2 perspective, we understand UE capability update when idle mode transition between TN and NTN can already be suppored by the current RAN/CT1/SA2 specifications. No new impacts can be seen. Anyway, this can be further checked by core network working groups, e.g., CT1, upon reception of RAN2 reply LS inR2-2210846.

Issue#2: Connected mode mobility for eMTC NTN
During RAN2 discussion, more companies think connected mode mobility for eMTC-NTN will work with solution 2. The only issue is that the interruption time for the target node to retrieve the UE capability for TN-NTN mobility may be a bit long. But this issue has been discussed in RAN2 previous meetings and RAN2 agree no optimization would be supported in R17 IoT NTN.
During the discussion, company further commented that, when connected to one cell, e.g., NTN cell, the UE would not report its supported TN bands in UE capability. This would cause that connected mode mobility cannot be triggered as source NTN cell cannot know which TN bands the UE can support. We disagree this comment and tend to think it may be an incorrect UE implementation. Per our understanding, supported bands is a per-UE capability. No matter which type cell the UE connects to, UE needs to report all the bands it supports to the network. Furthermore, considering the possibility that TN and NTN can be deployed on the same band, it’s more impossible for UE to only report the so-called “NTN bands” or “TN bands”.
Observation 2: Such UE process that when connected to a NTN cell, the UE would not report its supported TN bands in UE capability may be an incorrect UE implementation. Supported bands is a per-UE capability. No matter which type cell the UE connects to, UE needs to report all the bands it supports to the network.
Based on the above obseravation 1 and 2, the following proposal is given:
Proposal 1: From RAN2 perspective, no enhancements are needed for connected mode mobility between TN and NTN for eMTC NTN.
3. Conclusions
In this contribution, we make the following observations and proposal:
Observation 1: From RAN2 perspective, we understand UE capability update when idle mode transition between TN and NTN can already be suppored by the current RAN/CT1/SA2 specifications. No new impacts can be seen. Anyway, this can be further checked by core network working groups, e.g., CT1, upon reception of RAN2 reply LS inR2-2210846.
Observation 2: Such UE process that when connected to a NTN cell, the UE would not report its supported TN bands in UE capability may be an incorrect UE implementation. Supported bands is a per-UE capability. No matter which type cell the UE connects to, UE needs to report all the bands it supports to the network.
Proposal 1: From RAN2 perspective, no enhancements are needed for connected mode mobility between TN and NTN for eMTC NTN.
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