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1 Introduction

In this document we collect company views for the following offline discussion

R2-2210867
[offline-105] Capability signalling – second round
Nokia
discussion
Rel-18
LTE_NBIOT_eMTC_NTN-Core

· Scope : Continue offline to understand what we need to achieve in terms of NTN-TN connected mode mobility in Rel-17 and then, if needed, prepare a corresponding updated list of proposals

2 Discussion
2.1 Key Reference Points

Following are the key discussion points for further views on connected mode mobility between TN and NTN.

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 the target network type. R2 will not specify that HO is disallowed but expect it can only work in a restricted way (if at all). R2 does not expect to work further on inter [TN, NTN] – HO in Rel-17. 

SA2-LS Reply indicates the feasibility of connected mode mobility as below

If connected mode handover needs to be supported in R17, then SA2 sees that the solution adopted for 2G to LTE handover can be reused, i.e. that the source RAN supplies no LTE RAC to the target eNB.
Company Views in the E-mail discussion (Reproduced from Earlier summary)
	Ericsson 
	In connected mode, as SA2 proposed in the LS, there are existing mechanisms for handover to work. The trade-off may be an increase in HO interruption time which we think is not critical in TN-NTN mobility considering the time it would take to acquire GNSS fix.

	Nokia
	Connected mode mobility will still work with option 2, with additional time for target node to retrieve the new capability from UE. In our view, optimisation ofbehavioriour for TN-NTN mobility is not in Rel-17 scope and there were no discussions on handling this scenario. So the optimisation which is relevant for this scenario is not needed for Rel-17.

	Xiaomi
	No impacts.

SA2 already provided the solutions for RRC idle UE and connected UE mobility. And in the previous RAN2 meeting, the mobility was also discussed, and the RRC redirection can be used.

	Intel
	Since the R17 IoT NTN focus on sporadic short transmission in RRC CONNECTED mode, we don’t think connected mode mobility between TN and NTN is a blocking issue.


2.2 Questions

Q1. Do companies agree that connected mode mobility will work now with Rel-17 specification at least for some scenarios (like same band mobility, based on inter-frequency measurements and target cell capability known via Xn interface) ?  If not what changes needed to make the connected mode mobility to work. Please consider the RAN2 agreement and SA2-LS reply on this as basis for the answers. 

	
	Answer
	Changes needed for connected mode mobility to work for some cases.

	MediaTek
	Yes, it can work for some scenarios.
	No. As work item rapporteur/co-rapporteur, I can say TN-NTN mobility is not in R-17 IoT-NTN WID scope. We should not spend much time on this.

	Qualcomm
	If TN-NTN mobility is not in scope then its better to say “TN-NTN mobility is not supported”. If you keep claiming TN-NTN HO works then we deserve to know the detail how?

The Rel-17 WID does say “Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements”. This is what we are trying. Just extend the UE capability then, legacy Rel-16 HO works between TN and NTN. This also does not impact other WGs. We have already provided the CRs, solution is ready.
	With option 2, 

(1) NB-IoT UE has to upload UE capability (>38bytes) every time UE moves between TN and NTN. It is very inefficient.

(2) If eMTC UE cannot use RACS (not every UE and every network supports it), the upload of UE capability ( in kbytes) every TN and NTN transition.

(3) The SA2 LS says “If connected mode handover needs to be supported in R17, then SA2 see that the solution adopted for 2G to LTE handover can be reused, i.e. that the source RAN supplies no LTE RAC to the target eNB.” This is RAN3 impact.
(4) The whole point of this discussion is SA2 didn’t want MME impact. But with option 2, CN needs to handle two TN and NTN UE capability IDs for the same eMTC UE for inter-MME mobility. This is SA2 impact.
a. Otherwise we have to clarify that TN-NTN mobility is not supported and source RAN never triggers HO in the first place.

(5) For eMTC, the UE when connected to NTN also has to signal the supported TN bands in UE capability. As in NR, it is very likely the TN bands are n255 and n256. Others are NTN bands. We do not think there is common supported band between TN and NTN.

a. Otherwise, we have to clarify that TN-NTN handover is not supported.

(6) Since SA2 does not want MME impact, then we have to ask CT1 to add one more triggering condition (see below) in TS 24.301, 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. This is CT1 impact.
TS 24.301

(7) 5.5.3.2
Normal and periodic tracking area updating procedure

5.5.3.2.1
General

The periodic tracking area updating procedure is controlled in the UE by timer T3412. When timer T3412 expires, the periodic tracking area updating procedure is started. Start and reset of timer T3412 is described in clause 5.3.5.
5.5.3.2.2
Normal and periodic tracking area updating procedure initiation

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 that the current TAI 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;

c)
when the UE enters EMM-REGISTERED.NORMAL-SERVICE and the UE’s TIN indicates “P-TMSI”;

d)
when the UE performs an inter-system change from S101 mode to S1 mode and has no user data pending;

e)
when the UE receives an indication from the lower layers that the RRC connection was released with cause “load balancing TAU required”;

f)
when the UE deactivated EPS bearer context(s) locally while in EMM-REGISTERED, because it could not establish a NAS signalling connection, and then returns to EMM-REGISTERED.NORMAL-SERVICE and no EXTENDED SERVICE REQUEST message, CONTROL PLANE SERVICE REQUEST message or DETACH REQUEST message with detach type is “EPS detach” or “combined EPS/IMSI detach” is pending to be sent by the UE;

g)
when the UE changes any one of the UE network capability information, the MS network capability information or the N1 UE network capability information;
h)
when the UE changes the UE specific DRX parameter (in WB-S1 mode or NB-S1 mode);

i)
when the UE receives an indication of “RRC Connection failure” from the lower layers and has no signalling or user uplink data pending (i.e. when the lower layer requests NAS signalling connection recovery);

j)
when the UE enters S1 mode after 1xCS fallback or 1xSRVCC;

k)
when due to manual CSG selection the UE has selected a CSG cell whose CSG identity and associated PLMN identity are not included in the UE’s Allowed CSG list or in the UE’s Operator CSG list;

l)
when the UE reselects an E-UTRAN cell while it was in GPRS READY state or PMM-CONNECTED mode;
m)
when the UE supports SRVCC to GERAN or UTRAN or supports vSRVCC to UTRAN and changes the mobile station classmark 2 or the supported codecs, or the UE supports SRVCC to GERAN and changes the mobile station classmark 3;

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”;

q)
when the UE performs an inter-system change from A/Gb mode to S1 mode and the TIN indicates “RAT-related TMSI”, but the UE is required to perform tracking area updating for IMS voice termination as specified in 3GPP TS 24.008 [13], annex P.4;

r)
upon reception of a paging indication using S-TMSI and the UE is in state EMM-REGISTERED.ATTEMPTING-TO-UPDATE;
NOTE 2:
As an implementation option, the MUSIM UE is allowed to not respond to paging based on the information available in the paging message, e.g. voice service indication.

s)
when the UE needs to update the network with EPS bearer context status due to local de-activation of EPS bearer context(s) as specified in clause 6.5.1.4A;
t)
when the UE needs to request the use of PSM or needs to stop the use of PSM;

u)
when the UE needs to request the use of eDRX or needs to stop the use of eDRX;

v)
when a change in the eDRX usage conditions at the UE requires different extended DRX parameters;
w)
when a change in the PSM usage conditions at the UE requires a different timer T3412 value or different timer T3324 value;

NOTE 3:
A change in the PSM or eDRX usage conditions at the UE can include e.g. a change in the UE configuration, a change in requirements from upper layers or the battery running low at the UE.

x)
when the CioT EPS optimizations the UE needs to use, change in the UE;
y)
when the Default_DCN_ID value changes, as specified in 3GPP TS 24.368 [15A] or in USIM file NASCONFIG as specified in 3GPP TS 31.102 [17];

NOTE 4:
The tracking area updating procedure is initiated after deleting the DCN-ID list as specified in annex C.

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;



	Nokia
	In the current capability specification, the ‘Band-capability’ information is common across UE categories and there is no differentiation of TN and NTN. As per this capability UE can support  
	


Out of 3 companies 2 companies thinks that it can work in some scenarios. 

So RAN2 can confirm the previous agreement that “R2 will not specify that HO is disallowed but expect it can only work in a restricted way (if at all)
Q2. Company views on introducing specification changes in Rel-17 for making connected mode mobility between TN-NTN to work in Rel-17. Whether it is part of the work scope and if yes the criticality of the same for Rel-17

	
	Connected mode mobility as work scope in Rel-17 
	Need to support connected mode mobility between TN-NTN in Rel-17

	MediaTek
	As the WI rapporteur/co-rapporteur I can confirm that this is not in scope of Rel-17 and is not mentioned in IoT-NTN R-17 WID. I mentioned it during the R-17 meeting progress.
	No need to support. The R-17 IoT-NTN WID never mentions it. U can confirm it as R-17 IoT-NTN WI rapporteur/co-rapporteur.

	Qualcomm
	The Rel-17 WID does say “Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements”. This is what we are trying. Just extend the UE capability then, legacy Rel-16 HO works between TN and NTN. This also does not impact other WGs. We have already provided the CRs, solution is ready.
	See comments in Q1. 

	
	
	


2 companies indicated that connected mode mobility between TN-NTN is not the scope for Rel-17. So RAN2 can confirm that R2 need not work further on inter [TN, NTN] – HO in Rel-17 as it is not scope of Rel-17 WID
Q3. Any other points related to connected mode mobility support for TN-NTN for IoT-NTN UE ?

	
	Comments 

	MediaTek
	Simply not in R-17 IoT-NTN scope. Not much time should be spent for it. We can discuss it in R-18 if needed.

	Qualcomm
	If the Rel-17 baseline is wrong, how you enhance it in Rel-18?


3 Conclusion
Discuss the following proposals during online discussion for the conclusion.
· Reconfirm the RAN2 agreement in RAN2-118e with the following changes.

R2 will not specify that HO is disallowed but expect it can only work in a restricted way (if at all). R2 need not work further on inter [TN, NTN] – HO in Rel-17 as it is not scope of Rel-17 WID. 
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