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Introduction
This document serves as a report of the following offline discussion:
[AT120][104][IoT NTN] RRC corrections (Huawei)
Initial scope: Discuss proposals/CRs on IoT NTN UE capability
Initial intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
Deadline for companies’ feedback: Tuesday 2022-11-15 20:00 CET
Deadline for rapporteur's summary (in R2-2213014): Wednesday 2022-11-16 06:00 CET
Updated scope: Discuss the need for RRC changes on Epoch time, also based on RAN1 decisions
Initial intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
Deadline for companies’ feedback: Friday 2022-11-18 09:00 CET
Deadline for rapporteur's summary (in R2-2213027): Friday 2022-11-18 11:00 CET

1 Contact Information
To make it easier to find the contact delegate for potential follow-up questions, delegates are encouraged to provide their contact information in the following table:

	Company
	Name
	Email

	Huawei, HiSilicon
	Lili Zheng
	zhenglili4@huawei.com

	Qualcomm
	Bharat Shrestha
	bshrestha@qti.qualcomm.com

	Vodafone
	Chris Pudney
	Chris.pudney@vodafone.com

	Lenovo
	Min Xu
	xumin13@lenovo.com

	MediaTek
	Abhishek Roy
	Abhishek.roy@mediatek.com

	OPPO
	Haitao Li
	lihaitao@oppo.com

	CATT
	Xiangdong Zhang
	zhangxiangdong@catt.cn

	ZTE
	Ting Lu
	lu.ting@zte.com.cn

	Xiaomi
	Xiaolong Li
	lixiaolong1@xiaomi.com

	Nokia
	Srinivasan Selvaganapathy
	Srinivasan.selvaganapathy@nokia.com

	Nordic
	Jouni Korhonen
	Jouni.korhonen@nordicsemi.no

	CMCC
	Jiayao Tan
	tanjiayao@chinamobile.com

	Turkcell
	İzzet Sağlam
	izzet.saglam@turkcell.com.tr

	Google
	Ming-Hung Tao
	mhtao@google.com

	Ericsson
	Ignacio Pascual
	ignacio.pascual.pelayo@ericsson.com

	Apple
	Yuqin Chen
	yuqin_chen@apple.com

	TTP
	Manook Soghomonian
	Manook.soghomonian@ttp.com

	Sequans
	Olivier Marco
	omarco@sequans.com



[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion on IoT NTN UE capability
[bookmark: OLE_LINK13]In the RAN2 #118-e, the following agreements on UE capabilities were reached and an LS was sent to SA2 (R2-2208928).
	· 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 replied in S2-2207839, with concerns on the multiple containers to be stored by MME. In RAN2 #119bis-e, RAN2 discussed the two options and confirmed the preference to go for Option 2:
· Option 1: Single container is used for eMTC and NB-IoT including both TN and NTN capabilities. 
· Option 2:  Separate containers are maintained for TN and NTN for IoT-NTN UE, i.e., UE reports its E-UTRAN radio access capabilities depending on the network type (TN or NTN) to which it is connected. 
Agreements:
1. 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.
The reply LS to SA2 is in R2-2210846.
In this offline discussion, we would try to reach consensus on the UE capability update procedure upon TN-NTN mobility for both RRC_IDLE UEs and RRC_CONNECTED UEs, and potential RAN2 impacts.
[bookmark: _Ref119329602]RRC_IDLE
It is mentioned in [4][5] that upon TN-NTN mobility, RRC_IDLE UE triggers TAU with capability update. On the other hand, [1] thinks for the RRC_IDLE UE, RAN2 can just leave this issue to CT1.
Q1: For UEs in RRC_IDLE, do you agree that UE triggers TAU with capability update upon TN-NTN mobility?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	Otherwise the CN cannot get the UE capability of the current network type in time, and may have impacts on paging.

	Qualcomm
	Yes
	This is what we agreed in the last meeting.

	Vodafone
	partially
	If the UE has different TN and NTN capabilities then the UE triggers TAU update with “capability update”. There is no need to impose MME load (and UE battery consumption and radio signalling load) if the UE has the same capabilities on TN and NTN.

	Lenovo
	Yes
	Also agree with VF that this is needed only when UE has different TN and NTN capabilities. And we think this can be UE implementation.

	MediaTek
	Yes
	Agree with Huawei and Qualcomm

	OPPO
	Yes
	Details are up to CT1 to capture in the spec.

	CATT
	
	We can accept UE triggering TAU with capability update. 

	ZTE
	Yes
	We understand when RRC_IDLE UE reselects to a NTN cell from TN cell (or vice versa), it should changes its radio capability for E-UTRAN, which meets the condition for UE to include a UE radio capability information update needed IE in the TRACKING AREA UPDATE REQUEST message (as mentioned in section 5.5.3.2.2 in TS 24.301).
We can understand the intention of reducing the unnecessary TAU mentioned by Vodafone, but we think it may be impossible for UE to have the same capabilities on TN and NTN. Anyway, the current spec already allows that, if in the rare case that UE doesn’t need to change its radio capability for E-UTRAN when reselecting to NTN network from TN cell, the TAU would not be triggered. 

	Xiaomi
	Yes
	

	Nokia
	Yes
	As the UE maintains separate capability for TN and NTN and each is applicable only for the serving network type, UE can trigger TAU with capability update to enable NW to enquire and get the new capability. How this works when TN and NTN is configured with different TA case is upto CT1 spec to handle

	Nordic
	Yes
	

	CMCC
	Yes
	Same view with Huawei.

	Turkcell
	Yes
	Share the concern of Huawei. 

	Google
	Yes
	

	Ericsson
	Yes
	

	Apple
	Yes
	It’s a conventional way to use TAU procedure for capability update.

	TTP
	Yes
	

	Sequans
	Yes
	Also agree with VF


Summary: 18 companies shared their views, no company is objecting this, but VDF mentioned that it should be under the condition that UE has different capabilities for TN and NTN, which is echoed by Lenovo and Sequans. It is also pointed out by ZTE that it may be impossible for UE to have the same capabilities on TN and NTN
RAN2 has never discussed the scenario where UE can have same capability for TN and NTN. The rapporteur tends to agree with ZTE that UEs will always have different capabilities for TN and NTN. An example is that we introduced some NTN-specific capabilities (e.g. ntn-Connectivity-EPC-r17, ntn-TA-Report-r17, ntn-PUR-TimerDelay-r17 etc) and these capabilities will never be reported to TN.
The supporting ratio is marked as (15/18) because the condition of “different capabilities for TN/NTN” is not added to the proposal and 3 companies might have concerns on that.

(15/18) Proposal 1: UE in RRC_IDLE triggers TAU with capability update upon TN-NTN mobility.

Another issue is whether there is any spec impact related to Q1. In [5], the following change is proposed:
	5.6.3	UE capability transfer
5.6.3.1	General


Figure 5.6.3.1-1: UE capability transfer
The purpose of this procedure is to transfer UE radio access capability information from the UE to E-UTRAN.
If the UE is NTN capable, the UE reports its E-UTRAN radio access capabilities for the network type (TN or NTN) to which it is connected.
If the UE has changed its E-UTRAN radio access capabilities, or if the RRC_IDLE UE moves across different network type, the UE shall request higher layers to initiate the necessary NAS procedures (see TS 23.401 [41]) that would result in the update of UE radio access capabilities using a new RRC connection.
NOTE:	Change of the UE's GERAN UE radio capabilities in RRC_IDLE is supported by use of Tracking Area Update.



Q2: If your answer to Q1 is “Yes”, do you agree with the above change?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Qualcomm
	Yes 
	Suggestion, add “network type (i.e., TN or NTN),”

	Vodafone
	No
	Replace with “or if the UE has different E-UTRA capabilities on TN and NTN”. Also, no need to limit to RRC Idle -> UE NAS can work the same in both connected and idle mode. 

	Lenovo
	Yes with comments
	“or if the RRC_IDLE UE moves across different network type for which UE has different E-UTRA capabilities”, so that UE may not report when the capabilities are the same.

	MediaTek
	Yes
	Agree with Qualcomm

	OPPO
	Yes
	Agree with Qualcomm’s suggestion

	CATT
	Yes
	Agree with Qualcomm’s suggestion

	ZTE
	No
	We think the current description “If the UE has changed its E-UTRAN radio access capabilities” can already cover the case that the RRC_IDLE UE moves from TN to NTN, or vice versa. In other word, the change of UE’s E-UTRAN radio access capabilities would occur along with mobility between TN and NTN and therefore it’s no need to specifically describe.

Moreover, we think the current section 5.6.3.1 in TS 36.331 is more related to RRC_CONNECTED mode. So it’s not suitable for this clarification.

	Xiaomi
	No
	Share the same view that “If the UE has changed its E-UTRAN radio access capabilities” has already addressed the issue. 

	Nokia
	Yes
	Agree with QC suggestion

	Nordic
	Yes
	

	CMCC
	Yes
	We are fine with Qualcomm’s suggestion.

	Turkcell
	Yes
	Support with QC’s text

	Google
	Yes
	Agree with QC.

	Ericsson
	No
	The change above is captured in a connected mode procedure, i.e., UE capability transfer, which does not seem to be appropriate for the idle mode case.

	Apple
	Yes
	Good to have.

	TTP
	Yes
	

	Sequans
	No
	We prefer to avoid resending capabilities if there is no change.
We also have same understanding as ZTE, this could already be covered by existing text.
If not clear a NOTE could just say that this includes the case where UE moves across different network type and corresponding capabilities are different.



Summary: Among the 18 companies that replied, 12 companies agree with the change (and the majority of them expressed that QC’s suggestion should be adopted), VDF and Lenovo think the condition of “different capabilities for TN and NTN” should be added, ZTE/Xiaomi/Sequans think the change is not needed because it’s already covered by “If the UE has changed its E-UTRAN radio access capabilities”, ZTE/Ericsson think this section is about connected mode procedure and not related to RRC_IDLE.
On “different capabilities for TN and NTN” (VDF/Lenovo): Same as in the summary of Q1, the rapporteur thinks there is no valid scenario where UE will have same capabilities for TN and NTN, especially considering that some capabilities are NTN-specific and will not be reported to TN.
On whether covered by “If the UE has changed its E-UTRAN radio access capabilities” (ZTE/Xiaomi/Sequans): The rapporteur’s understanding is that, both TN and NTN belong to E-UTRAN, because RAN2 never considered NTN as a new RAT. Therefore, the “E-UTRAN radio access capabilities” include both TN and NTN capabilities as a whole, which is not changed upon TN-NTN mobility, the only thing that is changed is the network type.
On “5.6.3 not related to RRC_IDLE” (ZTE/Ericsson): The rapporteur thinks when an RRC_IDLE UE needs to perform TAU with capability update, it needs to enter RRC_CONNECTED mode first, in this sense, this chapter is also related to “TAU with capability update”.

(12/18) Proposal 2: Add “or if the RRC_IDLE UE moves across different network type (i.e., TN or NTN),” after “If the UE has changed its E-UTRAN radio access capabilities,” in 36.331 Section 5.6.3.1.

[bookmark: _Ref119329684]RRC_CONNECTED
For UEs in RRC_CONNECTED, in TN-NTN mobility scenarios, since the UE capability sent to the source node is not applicable to the target node, the target node would need to request the capability from the UE and send the capability to the CN. [2] mentions that the target TN eNB can also check the HO preparation message from source and check the source SIB1 to identify whether the source cell is NTN. The rapporteur think network type of source node can be informed to target node by OAM.
There are two possible solutions on how to deal with the capability exchange.
Option 1: The source node does not send the UE capability information (and/or RACS ID, in case of eMTC) to the target node. 
Option 2: The target node ignores the UE capability information (and/or RACS ID, in case of eMTC) from the source node
Contributions [5][6] are about Option 1, contribution [2] supports Option 2 but thinks this can be left to NW implementation.
The proposed changes in [5][6] on this aspect are quite similar, i.e. to add a clarification in HandoverPreparationInformation that the UE capability is/may be (the wording is “may be” in [6]) excluded if the message is transferred between TN and NTN.
Q3: For UEs in RRC_CONNECTED, for TN-NTN mobility, which of the following do you prefer?
Option 1: The source node does not send the UE capability information (and/or RACS ID, in case of eMTC) to the target node
Option 2: The target node ignores the UE capability information (and/or RACS ID, in case of eMTC) from the source node
And whether you think RAN2 spec impact is needed?
	Company
	Option
	Spec impact
	Comments

	Huawei, HiSilicon
	Both are ok
	The clarification as indicated by the rapp, or we can also accept no spec impact (leaving it to NW implementation)
	We think both solutions are feasible.

	Qualcomm
	Ok with Option 1
	Proposed change in HandoverPreparationInformation is needed for UE capability container.

For RACS, RAN3 should add clarification.
	Agree with Huawei. But it is better source avoids this otherwise if target has to make decision, then there is unnecessary signaling burden for source.

If RACS is supported, the source should also not provide UE capability ID to target in this case. But this should be handled by RAN3.


	Vodafone
	Option 2
	Any specification changes shall be done in a manner that does not harm connected mode handover for NTN systems that have UEs with the same capabilities on TN and NTN.
	Option 1 does not seem to work as, at S1 handover it is the MME that inserts the RACS ID and not the ‘source node’.

From TS 23.401, section 5.5.1.2.1 “S1-based handover: general”
If the source eNodeB and target eNodeB support RACS as defined in clause 5.11.3a, the Source to Target transparent container need not carry the UE radio capabilities (instead the UE Radio Capability ID is supplied from the CN to the target eNodeB).

	Lenovo
	Both OK to us
	
	

	MediaTek
	Open to both, but Option 1 seems better
	Rapporteur’s clarification seems fine.
	Both solutions should work, but Option 1 seems better.

	OPPO
	Option 2
	Up to NW implementation
	Both solutions can work, but we prefer Option 2, since this has no spec impact.

	CATT
	Option 1
	The clarification as indicated by the rapp.
	Yes, both can work, but it is useless and resource/network power waste to deliver UE capability information to target eNB, even the overhead is not a critical issue for X2 or S1 interface.  

	ZTE
	Option 1
	We see no need of spec impact (leaving it to NW implementation)
	Option 1 is obviously suitable for X2 handover case. But this is only our RAN2 understanding. We don’t think it reasonable for RAN2 to make any conclusion on such a RAN3 issue.
For S1 handover case, per our RAN2 understanding, if MME has stored 2 RACS IDs, MME can supply target cell with one RACS ID that matches target cell’s RAT type. Or if MME has only one RACS ID and the ID doesn’t match target cell’s RAT type, MME can also choose not to supply this ID to target cell. But similarly, this issue is also not suitable for discussion in RAN2 as it’s a pure SA2 issue. 

	Xiaomi
	Option 2
	It is up to the network implementation.
	Both options are work, but prefer to reuse the legacy procedure. 

	Nokia
	Option 2
	No spec impact.
	Preferred to avoid changing NW behavior related to the transmission of sending information.

	Nordic
	Option 2
	
	

	CMCC
	Open to both
	
	Considering signaling overhead, we slightly prefer option 1.

	Turkcell
	Option 2
	It’s up to network implementation. 
	

	Google
	Option 2
	No specification impact (up to network implementation).
	Option 2 seems to bring less signalling overheads and involve fewer NW nodes. 

	Ericsson
	Option 2
	No impact to RAN2 specs.
	It can be up to network implementation.

	Apple
	
	Both can work
	

	TTP
	Both could work 
	
	

	Sequans
	Option 2
	Up to NW implementation
	



Summary:
Option 1 (3): QC, CATT, ZTE
· Can accept rapporteur’s clarification (2): QC, CATT
· NW implementation (1): ZTE
Option 2 (9): VDF, OPPO, Xiaomi, Nokia, Nordic, Turkcell, Google, Ericsson, Sequans
· No one indicates a specific impact to the spec
· NW implementation (7): OPPO, Xiaomi, Nokia, Turkcell, Google, Ericsson, Sequans
Both (6): HW, Lenovo, MTK (prefers Option1), CMCC, Apple, TTP
· Can accept rapporteur’s clarification for Option 1 (2): HW, MTK
· Can accept NW implementation (1): HW
It is clear that Option 2 gains more support, and more companies would like to leave it to NW implementation.

(15/18) Proposal 3: For UEs in RRC_CONNECTED, upon TN-NTN mobility, the target node ignores the UE capability information (and/or RACS ID, in case of eMTC) from the source node, which can be left to NW implementation and has no spec impact.

Q4: Do you think an LS is needed to CT1/SA2 about the RAN2 conclusion on capability update upon TN-NTN mobility for UEs in RRC_IDLE and RRC_CONNECTED?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Qualcomm
	Yes
	They are waiting and we should inform RAN2 conclusion.

	Vodafone
	Yes
	Need to inform the impacted, and potentially impacted, groups of the latest RAN 2 thinking, e.g. also RAN 3 and possible CT4 (as handovers may well be inter-MME)

	Lenovo
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	

	ZTE
	Maybe Yes
	In our understanding, no further issues/spec impacts are identified in RAN2. So it’s not so needed to send LS.
If there is majority view to send a LS, we suggest to include the following RAN2 understandings (then LS also needs to CC to RAN3):
· For TN-NTN mobility for UEs in RRC_CONNECTED, RAN2 prefer that the source node does not send the UE capability information (and/or RACS ID, in case of eMTC) to the target node.
· The 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.

	Xiaomi
	Yes
	Xiaomi

	Nokia 
	Yes
	

	Nordic
	Yes
	

	CMCC
	Yes
	

	Turkcell
	Yes
	

	Google
	Yes
	

	Ericsson
	No
	RAN2 has already sent an LS to CT1 and SA2 from the previous RAN2 meeting and there has been no changes in the outcome of that discussion. On the other hand, RAN2 may need to send an LS to RAN3 regarding the discussion on the options above if something needs to be specified.

	Apple
	Yes
	

	TTP 
	Yes
	



Summary: 16 out of 17 companies would like to send an LS. It was also commented that RAN3 and CT4 should be added as recipients.
(16/17) Proposal 4: Send an LS to CT1/SA2 (cc RAN3 and CT4) about the RAN2 conclusion on capability update upon TN-NTN mobility for UEs in RRC_IDLE and RRC_CONNECTED.


Support of RACS for eMTC NTN
Agreements:
1. 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.
Another open issue in the RAN2 #119bis-e is the support of RACS for eMTC NTN, as captured in the agreement.
For UEs in RRC_IDLE, the discussion in 3.1 (Q1 and Q2) does not differentiate between UE Radio Capability and RACS id. The only difference is about the signaling details, UE Radio Capability is transferred via UECapabilityInformation, RACS id is transferred during NAS procedure.
For UEs in RRC_CONNECTED, the discussion in 3.2 (Q3) has taken RACS in eMTC into account as well. Regardless of the UE Radio Capability or RACS ID, neither can apply to a target node of different network type. The only difference here is that, the target node can only request the UE Radio Capability via Uu interface (as defined in 36.331 Section 5.6.3), while RACS ID is included in NAS message, and can only be sent by the UE during e.g. TAU or initial attach during connection setup from RRC_IDLE. Since the target node can request UE Radio Capability, we think the overall mobility process is still workable, and there is no issue to be further addressed.
Q5: Do you think any specific handling related to RACS is needed? If yes, please elaborate on the corresponding RAN2 impacts.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	

	Qualcomm
	Yes
	 

	Vodafone
	Yes
	At S1 handover, the MME inserts the RACS ID that is valid in the source system

	Lenovo
	No
	

	MedaiTek
	No
	

	OPPO
	No
	

	CATT
	No
	

	ZTE
	No
	As mentioned in Q3, our RAN2 understanding is that for S1 handover case, the MME can supply a RACS ID that matches target cell’s RAT type or supply no RACS ID to target cell.  

	Xiaomi
	No
	

	Nokia 
	No
	

	Nordic
	No
	

	CMCC
	No
	

	Turkcell
	No
	

	Google
	No
	

	Ericsson
	No
	

	Apple
	No
	

	TTP 
	No
	



Summary: 15 out of 17 companies think no more RAN2 impact specific to RACS handling is needed.
(15/17) Proposal 5: No additional RAN2 impact specific to RACS handling is needed on IoT NTN UE capability.

Other
It is proposed in [2][3] to introduce a new IE to report the supported list of TN bands to NTN cell. Meanwhile, it is mentioned in [4] that supported band is a per-UE capability, and no matter which type of cell the UE connects to, UE needs to report all the bands it supports to the network. One argument in [2][3] is that, some other capability parameters may include the same number of entries of the supported band list, if the supported band list is extended (to include TN bands), other parameters need to be extended as well.
Q6: Do you agree to introduce a new IE to report the supported list of TN bands?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	Firstly we are not sure why only “reporting supported TN bands to NTN cell” is mentioned in the contributions, while “reporting supported NTN bands to TN cell” is not.
Then, it is not clear what the negative impacts are if we simply extend the supported band lists to incorporate TN bands and the other parameters with the same number of entries are extended as well? The only drawback is signalling overhead for other parameters? If so, there is no real consequence. And adding a new IE (as the CR suggests) also increases overhead.

	Qualcomm
	Yes
	It would be cleaner to add new indication. For example, somehow in some implementation, the UE capability has to be handled by an eNB that does not support this new feature. In this case, it is simple if UE does not include list of bands that is reported in legacy way.

@Huawei, When UE reports list of bands, signaling should allow UE to include any bands including TN and NTN (so it applied in both direction).

If we do nothing, then it has to be clarified in the specification, e.g., UE can only include band list but not the associated band specific UE capabilities that are not applicable for the network.
[HW] Thanks for clarification. What if the UE still report the band specific UE capabilities with empty entry or “not supported” entry? The only bad consequence seems to be additional overhead, as I mentioned.

	Vodafone
	Not sure
	If the ASN.1 can be modified, why not send the full TN and NTN capabilities?

	Lenovo
	No
	

	MediaTek
	Yes
	Support the intention. However, some discussions on the newly added item is needed.

	OPPO
	No
	

	CATT
	No
	Have the similar view with Huawei and Vodafone. 

	ZTE
	No
	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 (e.g., the full TN and NTN capabilities as mentioned by Vodafone). 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”.

	Xiaomi
	No
	Maybe the UE can reports the supported TN bands based on the current specification.

	Nokia
	No
	In our understanding the supported band capability can include any new band UE intend to support including TN band.

	Nordic
	No
	Agree with Nokia and agree VF’s point of modifications.

	CMCC
	No
	

	Turkcell
	No
	

	Google
	No
	Agree with ZTE and Nokia.

	Ericsson
	No
	We agree with the argument presented in [4]: supported band is a per-UE capability. Thus, regardless the type of cell (TN or NTN), the UE includes in its capability report all EUTRAN bands it supports.

	Apple
	No
	We can see the intention.
But for LTE spec, the changes to UE capability should be avoided as long as current spec can serve the purpose (though may with more signaling).

	TTP
	No
	

	Sequans
	No
	Not sure why a new IE would be required.



Summary: 15 out of 18 companies prefer not to have the change.
(15/18) Proposal 6: Changes in R2-2211576 (introducing a new IE to report the supported list of TN bands) are not pursued.



Conclusion on IoT NTN UE capability
(15/18) Proposal 1: UE in RRC_IDLE triggers TAU with capability update upon TN-NTN mobility. 
(12/18) Proposal 2: Add “or if the RRC_IDLE UE moves across different network type (i.e., TN or NTN),” after “If the UE has changed its E-UTRAN radio access capabilities,” in 36.331 Section 5.6.3.1.
(15/18) Proposal 3: For UEs in RRC_CONNECTED, upon TN-NTN mobility, the target node ignores the UE capability information (and/or RACS ID, in case of eMTC) from the source node, which can be left to NW implementation and has no spec impact.
(16/17) Proposal 4: Send an LS to CT1/SA2 (cc RAN3 and CT4) about the RAN2 conclusion on capability update upon TN-NTN mobility for UEs in RRC_IDLE and RRC_CONNECTED.
(15/17) Proposal 5: No additional RAN2 impact specific to RACS handling is needed on IoT NTN UE capability.
(15/18) Proposal 6: Changes in R2-2211576 (introducing a new IE to report the supported list of TN bands) are not pursued.

Discussion – 2nd round
Scope of discussion: Discuss the need for RRC changes on Epoch time, also based on RAN1 decisions
RAN1 has made the following conclusion:
	Conclusion
The UE may consider assistance information valid as soon as it is received. No specification impact is expected. The current definition of validity duration is not changed based on this conclusion.



Suggested TP:

-------------------------- Start of Change -------------------------------------------------------------------------------------------------
[bookmark: _Toc83790224][bookmark: _Toc115702015]5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.
1>	stop timer T318, if running;
1>	inform lower layers that UL synchronisation is obtained as soon as UE is capable of determining time and frequency pre-compensation from the assistance information for the serving cell, which is at least from the subframe indicated by epochTime and optionally from the subframe where SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) is received.
------------------------------Next Change -------------------------------------------------------------------------------------------------
[bookmark: _Toc115702173]5.3.18	T317 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers that the UL synchronisation is restored;
NOTE:	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
-------------------------- End of Change -------------------------------------------------------------------------------------------------

Q1: Do you agree with the above changes?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	MediaTek
	Yes with change
	RAN1 agreement says:” The UE may consider assistance information valid as soon as it is received.” It means any time between receiving assistance information and epoch time is allowed to be consider valid by UE implementation. Hence, we propose the following rewording:

5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.
1>	stop timer T318, if running;
1>	inform lower layers that UL synchronisation is obtained as soon as UE is capable of determining time and frequency pre-compensation from the assistance information for the serving cell, which is from the subframe indicated by epochTime or sometime between receiving assistance information and epoch time, where the exact time depends on UE implementation.


	Xiaomi
	No for the first change
	We suggest to change it as below:
1> inform lower layers that UL synchronisation is obtained when UE applies the SystemInformationBlockType31 to determine the time and frequency pre-compensation for the serving cell.
NOTE: UE may apply SystemInformationBlockType31 when it is received.


	OPPO
	See comments
	1) Suggest to align with the wording for NR-NTN to use a Note.
2) Since backwards propagation is up to UE to support, we don’t think we should explicitly mention the timing “from the subframe where SIB19 is received”. Instead, any time before epoch time is possible. 
3) Moreover, we suggest to change “as soon as” to “when” in the procedure text.
Therefore, we suggest the following wording:
1>	inform lower layers that UL synchronisation is obtained when UE is capable of determining time and frequency pre-compensation from the assistance information for the serving cell.
NOTE: UE shall be capable of determining time and frequency pre-compensation at least from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.


	Sequans
	See comments
	1) We also prefer to align the wording with NR-NTN (using a NOTE)

2) Don't we need also the second change from Ericsson Tdoc?
ntn-UlSyncValidityDuration
A validity duration configured by the network for assistance information (i.e. Serving and/or neighbour satellite ephemeris and Common TA parameters) which indicates the maximum time duration after the epochTime during which the UE can apply assistance information without having acquired new assistance information.

	Lenovo
	See comments
	We think it is better to align with NR NTN, i.e., what is being discussed in Offline 102

	CATT
	
	Have the same view with Lenovo, and prefer to keep align with NR NTN with using a NOTE.
However, in NR NTN, the following agreement has been achieved in this meeting:

Proposal 1 Agree the following change:

Upon receiving SIB19, the UE in RRC_CONNECTED shall:
1>	start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration from the subframe indicated by epochTime;
· Agreed
So the description of informing lower that the UL synchronisation is restored in the section of T430 expiry can be removed.
So similarly, we think that, if we want to remove the description of informing lower that the UL synchronisation is restored in the section of T317 expiry, maybe we need the similarly correction on the section of Actions upon reception of SystemInformationBlockType31, like:
5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE in RRC_CONNECTED shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.



	Nordic
	see comment
	Agree with Lenovo as well. 

	Ericsson
	Yes, see comment
	
5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE in RRC_CONNECTED shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.
1>	stop timer T318, if running;
1>	inform lower layers that UL synchronisation is obtained from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.


ntn-UlSyncValidityDuration
A validity duration configured by the network for assistance information (i.e. Serving and/or neighbour satellite ephemeris and Common TA parameters) which indicates the maximum time duration after the epochTime during which the UE can apply assistance information without having acquired new assistance information.
The unit of ntn-UlSyncValidityDuration is second. Value s5 corresponds to 5 s, value s10 indicate 10 s and so on. This parameter applies to both connected and idle mode UEs. If this field is absent in ntn-Config provided via NTN-NeighCellConfig, the UE uses validity duration from the serving cell assistance information. This field is excluded when determining changes in system information, i.e. changes of ntn-UlSyncValidityDuration should neither result in system information change notifications nor in a modification of valueTag in SIB1. ntn-UlSyncValidityDuration is only updated when at least one of epochTime, ta-Info, ephemerisInfo is updated.


	ZTE
	See comments
	1) We agree Lenovo/CATT to try to align with NR NTN by using a NOTE for informing lower layer. Moreover, we think OPPO’s comment “any time before epoch time is possible” not so valid and see no technical reason to allow UE to apply SIB31 at a random time.

Our suggestion on that Note is that:

NOTE 2: UE shall be capable of determining time and frequency pre-compensation at least from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime, e.g., from the subframe where SIB31 is received.


2) We disagree to introduce the following change for IoT NTN:
5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE in RRC_CONNECTED shall:

For IoT NTN, UE would acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) immediately before establishing, resuming or re-establishing an RRC connection. It’s obviously possible that T317 is started from IDLE mode.


3) Moreover, we think the following suggested changes in the highlight yellow part text in NR NTN (to explicitly mention target cell frame for epochTime) would be also needed for epochTime description IoT NTN. (Please note the changes in highlight green part is not needed as IoT NTN alreasy has such description in current spec). 
epochTime
Indicate the epoch time for the NTN assistance information. When explicitly provided through SIB, or through dedicated signaling,TheEepochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information.For serving cell, the sfn indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the sfn indicates the SFN nearest to the frame where the message indicating the epochTime is receivedDenoted byf0the frame where the message indicating theepochTimeis received and byf1the frame containing the DL sub-frame defining theepochTime. For serving cell, the UE considersf1to bef0if the indicated SFN equals the SFN off0, or the next frame with the indicated SFN if the indicated SFN differs from the SFN off0. For neighbor cell, the UE considersf1to be the frame, with the indicated SFN, that is nearest tof0. The reference point for epoch time of the serving satelliteNTN payloadephemeris and Common TA parameters is the uplink time synchronization reference point. If this field is absent, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time fromofthe serving satellite ephemeriscell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. In case of handoveror conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell..,andtTFor the target cell, the UE considers the target cellepoch time, indicated by the SFN and sub-frame number in this field, to be the target cell frame nearest to the target cell frame in which the message indicating the epoch time is received.  This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.


[HW] Regarding the descriptions highlighted in yellow, we already have such descriptions in the IPA CR R2-2212830:

epochTime
Epoch time of the satellite ephemeris data and common TA parameters, see TS 36.213 [23]. The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.
epochTime is the starting time of a DL subframe indicated by startSFN and startSubframe. For serving cell, the startSFN indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received.
If the field is absent, the UE uses the starting time of the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31 is transmitted.
E-UTRAN always includes epochTime when SystemInformationBlockType31 is provided through dedicated signalling.
In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the startSFN and startSubFrame number indicated in this field refers to the SFN and sub-frame of the target cell, and UE considers the target cell epoch time (indicated by the startSFN and startSubFrame in this field) to be the frame nearest to the frame where RRCConnectionReconfiguration message is received.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary: Companies’ views are divergent. Since several companies commented that we should try to align with NR NTN, the following proposals and TP are formulated taking the outcome of NR NTN discussion into consideration.
Conclusion:
Proposal 1: Move the UE behavior on restoring UL synchronization from 5.3.18 to 5.2.2.39 and revise the wording to indicate that it can be optionally obtained before the epochTime.
Proposal 2: The behaviors in 5.2.2.39 are targeted at UEs in RRC_CONNECTED.
Proposal 3: Add “duration after the epochTime” in field description of ul-SyncValidationDuration after “maximum time”.

-------------------------- Start of Change -------------------------------------------------------------------------------------------------
5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE in RRC_CONNECTED shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime;.
1>	stop timer T318, if running;
1>	inform lower layers that UL synchronisation is obtained from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
------------------------------Next Change -------------------------------------------------------------------------------------------------
5.3.18	T317 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;.
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers that the UL synchronisation is restored;
NOTE:	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
------------------------------Next Change -------------------------------------------------------------------------------------------------
ul-SyncValidationDuration
Validity duration of the satellite ephemeris data and common TA parameters, i.e. maximum time duration after the epochTime during which the UE can apply the satellite ephemeris without acquiring new satellite ephemeris, see TS 36.213 [23]. Unit in second.
Value s5 corresponds to 5 seconds, value s10 corresponds to 10 seconds and so on.
-------------------------- End of Change -------------------------------------------------------------------------------------------------


Conclusion – 2nd round
Proposal 1: Move the UE behavior on restoring UL synchronization from 5.3.18 to 5.2.2.39 and revise the wording to indicate that it can be optionally obtained before the epochTime.
Proposal 2: The behaviors in 5.2.2.39 are targeted at UEs in RRC_CONNECTED.
Proposal 3: Add “duration after the epochTime” in field description of ul-SyncValidationDuration after “maximum time”.

-------------------------- Start of Change -------------------------------------------------------------------------------------------------
5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE in RRC_CONNECTED shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime;.
1>	stop timer T318, if running;
1>	inform lower layers that UL synchronisation is obtained from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
------------------------------Next Change -------------------------------------------------------------------------------------------------
5.3.18	T317 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;.
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers that the UL synchronisation is restored;
NOTE:	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
------------------------------Next Change -------------------------------------------------------------------------------------------------
ul-SyncValidationDuration
Validity duration of the satellite ephemeris data and common TA parameters, i.e. maximum time duration after the epochTime during which the UE can apply the satellite ephemeris without acquiring new satellite ephemeris, see TS 36.213 [23]. Unit in second.
Value s5 corresponds to 5 seconds, value s10 corresponds to 10 seconds and so on.
-------------------------- End of Change -------------------------------------------------------------------------------------------------
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1. [bookmark: _Ref119326054]R2-2211576, Reporting the support of TN bands to NTN, Qualcomm Incorporated
1. [bookmark: _Ref119324138]R2-2212003, Further discussion on UE capability signalling for IoT-NTN, ZTE Corporation, Sanechips
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