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Introduction

This contribution is to kick off the following discussion.
	CB: # 18_IoToverNTN
- Check work plan, reply LS to RAN2 towards R3-221655, any further impact on TAC report?

- New cause value needed over S1?

- Other potential cleanup if needed

- Capture agreements and provide TPs/CRs if agreeable

(ZTE - moderator)
Summary of offline disc R3-222410


For the first round, we focus on the technical issues of this WI and try to reach some agreements. The deadline is Wednesday, February 23rd, 07:00am UTC. 
For the second round, we focus on the left issue in the first round, prepare the reply LS and clean up the BL CRs. The deadline is Tuesday, March 1st, 11:00am UTC. 
For the Chairman’s Notes

R3-221597 Endorsed as BL CR
R3-221599 Endorsed as BL CR

R3-221600 Endorsed as BL CR
R3-221601 Endorsed as BL CR

R3-221701 Noted

R3-221924 rev in R3-22xxxx Agreed unseen (with editorial change)

P1: The feasibility of providing the location information via NAS for NB-IoT UEs is out of RAN3 scope.

P2: The cause value “UE not in PLMN serving area” for country-specific routing is introduced over S1.
P3: Only capture stage 2 clarification on mapped cell ID construction.

P4: Multiple TAC reporting in ULI is introduced in IoT NTN, FFS on the stage 3 details, i.e. whether the other S1AP messages should be included and the details of IE structure.
P5: FFS on the potential impact on RAN3 based on the LS from RAN2.
Discussion - Second Round

<TBD>
Discussion - First Round

Issue 1: BL CRs and work plan
	R3-221597
	NB-IoT/eMTC support for Non-Terrestrial Networks (ZTE, CATT, Samsung, MediaTek, Nokia, Nokia Shanghai Bell, Ericsson, Qualcomm Incorporated)
	draftCR

	R3-221599
	(BL CR for 36.423) IoT over NTN (CATT)
	CR1665r2, TS 36.423 v16.8.0, Rel-17, Cat. B

	R3-221600
	Support of NTN RAT identification and NTN RAT restrictions (Ericsson, Huawei, Qualcomm Incorporated, Nokia, Nokia Shanghai Bell, ZTE, CATT)
	CR1853r3, TS 36.413 v16.8.0, Rel-17, Cat. B

	R3-221601
	NNSF for IoT NTN providing access over multiple countries (Qualcomm Incorporated, Ericsson, Huawei, Nokia, Nokia Shanghai Bell, ZTE, CATT)
	CR0028r2, TS 36.410 v16.0.0, Rel-17, Cat. C

	R3-221701
	Updated Work Plan on NB-IoT and eMTC Support for NTN (ZTE)
	discussion


Question 1: Do you agree to endorse the above BL CRs and note the work plan?
	Company
	Agree or Disagree
	Comment

	Nokia
	Agree
	

	Ericsson
	Agree
	

	Qualcomm
	Agree
	

	Huawei
	Agree
	

	ZTE
	Agree
	

	CATT
	Agree 
	


Moderator’s summary:
All companies agree to endorse the BL CRs and note the work plan
For Chairman Notes:

R3-221597 Endorsed as BL CR
R3-221599 Endorsed as BL CR

R3-221600 Endorsed as BL CR
R3-221601 Endorsed as BL CR

R3-221701 Noted
Issue 2: Incoming LS from RAN2 and potential impact on RAN3
One LS on UE location information for NB-IoT has been received from RAN2 in [1].

As the AS security is not supported for NB-IoT UEs, RAN2 has assumed that sending detailed location over AS cannot be supported. Furthermore, SA3 stated that even sending coarse location unprotected should be avoided. Therefore, RAN2 has assumed that not even coarse location may be reported over AS for NB-IoT. In this case, RAN2 sent the LS to RAN3 to ask the potential impact on RAN3 without the UE location information over AS (e.g. E-UTRAN selecting correct core network, NNSF and constructing the mapped cell ID and any potential ULI) and whether it is feasible that UE provides the location information to the MME via NAS.
Considering the impact on RAN3, in [2], it is proposed that there is no significant negative impact on the lack of location information in early phases of UE network attach. In [3], the lack of UE location over AS may lead to failure of selecting correct core network, NNSF and constructing the mapped Cell ID and any potential ULI. In [4], the lack of UE location over AS has the impact on the mapped cell ID construction and TAC reporting in ULI for the NB-IoT UEs. In [5], the MME should check the UE location via LCS service and do corresponding fallback.

Question 2-1: What’s your opinion on the potential impact on RAN3 based on the LS from RAN2?
	Company
	Comment

	Nokia
	If no UE location, the eNB may select an incorrect MME, but the MME can ask the UE to detach then re-attach. No UE location info also affect the mapped cell ID determination, but the eNB may use a “special” mapped cell ID corresponding to a very large area or implicitly informing the MME that no UE location, and this “special” mapped cell ID can be configured in both eNB and MME just like other mapped cell IDs.  So it seems that SA2 may be the right group to answer whether it is acceptable. 

	Ericsson
	As stated in our papers, the lack of such information may indeed reduce the RAN’s capacity to select the appropriate CN node, but if the cell size is appropriate and not too big (realistically comparable in size to a terrestrial network) this will only happen in very extreme cases. But when that happens, the selection will converge to the appropriate node on subsequent UE reattach attempts. The RAN will know the reason for a UE context release by the core network thanks to the cause value we recently introduced in NR NTN (which should be maintained for IoT NTN as proposed in e.g. [4]).

	Qualcomm
	We agree with Nokia’s view, in fact as of last meeting we sent an LS to SA2 asking the same question. It does not seem that we have the full view of the situation in RAN3. Most of our impacts are in services to the AMF (NNSF and ULI), and so although we could comment about impacts, ultimately this is SA2’s area.

	Huawei
	We agree with Nokia and QC that ultimately this is whether SA2 can accept it or not. It seems it will increase the possibility of wrongly selecting the MME. To RAN3, the more direct impact is mapped cell construction, which of course, in the end also impacts SA2. eNB is responsible for constructing mapped cells based on the available UE location knowledge. The finer the UE location the eNB can get, the better (greater granularity) the mapped cell the eNB can construct. Currently it seems no UE location at all, and not like NR NTN where we can refine it after AS security, there will be no UE location at all for all the times, so eNB has no ability to construct good enough mapped cell IDs.

	ZTE
	We agree that the impact on core network selection and NNSF should depend on SA2’s decision. While, the mapped cell ID construction and TAC reporting in ULI could not be achieved without the NB-IoT UE location, which should be reflected in our stage 2 BL CR, just like the following description in [8].

For a BL UE or a UE in enhanced coverage, the eNB is responsible for constructing the Mapped Cell ID based on the UE location info received from the UE. The mapping may be pre-configured (e.g., up to operator’s policy) or up to implementation.
For a BL UE or a UE in enhanced coverage, the eNB reports the broadcasted TAC(s) of the selected PLMN to the MME as part of ULI. In case the eNB knows the UE’s location information, the eNB may determine the TAI the UE is currently located in and provide that TAI to the MME as part of ULI.

	CATT
	Agree with Nokia, the effect on selecting correct core network, NNSF and constructing the mapped Cell ID and any potential ULI is accecptable for RAN3 due to lack of location information, there’s no impact to RAN3 at present. When lack of UE location, MME is duty to check the UE location and details pending to SA2.


Moderator’s summary:
Based on the LS from RAN2, 4 of 6 companies think that the potential impact on RAN3 is acceptable, while the 2 remaining companies think it will affect the mapped cell ID construction for NB-IoT UEs.
For Chairman Notes:

FFS on the potential impact on RAN3 based on the LS from RAN2.

Considering the feasibility of providing the location information via NAS, in [2] and [3], it is proposed that this issue it outside RAN3 responsibility. While in [4] and [5], it is acceptable from the prospective of RAN3.

Question 2-2: What’s your opinion on the feasibility of providing the location information via NAS for NB-IoT UEs?

	Company
	Comment

	Nokia
	It is out of RAN3 scope on sending the UE location info via NAS. 



	Ericsson
	RAN3 is not the right group to take this discussion, since we do not have responsibility over which use would the MME have for this information. As far as RAN3 is concerned, once the NNSF has selected a CN node (right or wrong), there is no further use for the UE-provided ULI in the RAN.

	Qualcomm
	Indeed this is out of scope for RAN3, and we need not discuss or reply on this point.

	Huawei
	Out of RAN3 scope

	ZTE
	Technically, we think it is feasible to provide the UE location information via NAS for NB-IoT UEs, but we are fine to leave this issue to other WGs, such as SA2 and CT1.

	CATT
	Depending on SA2.


Moderator’s summary:
All companies agree that this issue is out of RAN3 scope.
For Chairman Notes:

The feasibility of providing the location information via NAS for NB-IoT UEs is out of RAN3 scope.
Issue 3: TAC reporting in ULI
In last RAN3 meeting, the TAC reporting in ULI was introduced over NG in NR NTN WI. And it is reasonable to introduce the similar functionality in IoT NTN WI. 
In [3], [4], [5] and [6], it is proposed that the TAC reporting in ULI should also be supported over S1. While, in [6], in addition to the ULI, the Broadcast TAC List is proposed to be added in the following S1AP messages (Please NOTE, the corresponding NGAP messages use ULI IE).

eNB CP RELOCATION INDICATION

HANDOVER NOTIFY  

PATH SWITCH REQUEST   

INITIAL UE MESSAGE    

UPLINK NAS TRANSPORT 

LOCATION REPORT  

However, there are some differences between S1AP and NGAP, since the ULI IE was introduced in NGAP in the beginning, while the ULI IE was introduced in S1AP in Rel-12. The S1AP messages introduced before Rel-12 use TAI IE but no ULI IE, for example, the UPLINK NAS TRANSPORT message

9.1.7.3
UPLINK NAS TRANSPORT

This message is sent by the eNB and is used for carrying NAS information over the S1 interface.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	
	YES
	ignore

	TAI
	M
	
	9.2.3.16
	
	YES
	ignore

	GW Transport Layer Address
	O
	
	Transport Layer Address 9.2.2.1
	Indicating GW Transport Layer Address if the GW is collocated with eNB.
	YES
	ignore

	…
	
	
	
	
	
	


For this reason, Contribution [6] propose additional changes to cover the scenario when the TAI is not reported as part of the ULI. 

Question 3: What’s your opinion on the TAC reporting in ULI, do you agree to introduce this functionality only in ULI or introduce this functionality in both ULI and other S1AP messages?
	Company
	Only ULI/both ULI and other S1AP messages
	Comment

	Nokia
	Both ULI and other S1AP messages. 
	Due to the differences on the ULI IE in S1AP and NGAP, we need to consider the scenario when the TAI is not reported as part of the ULI, e.g. INITIAL UE MESSAGE, UPLINK NAS TRANSPORT, etc

	Ericsson
	Only ULI
	TAI list reporting for NTN is only needed at UE attach. Once that is done, there is no need to add it to any other messages, and there seems to be no requirement for it.

	Qualcomm
	
	In principle, we think all messages should have similar information as a default – unless proven not to be needed. However we do not agree to having a structure similar to that agreed last time for NTN as this is not stable in our view.

	Huawei
	FFS
	The coding of TAI list/TAI in NR NTN is not fully stable in our view. We may revise when we receive SA2 response. So propose to postpone this and no hurry to copy the agreements in NTN-IoT. 

	ZTE
	Only ULI
	Share the view with Ericsson, only ULI is enough.

	CATT
	Both ULI and other S1AP messages
	Encourage reusing the agreements in NR NTN, If the TAI (E-UTRAN ) plays the same role like TAI in ULI(NR) , it should be extended, The necessity of messages can be checked the if needed. 


Moderator’s summary:
2 of 6 companies think the functionality should be introduced only in ULI, 2 of 6 companies think the functionality should be introduced in both ULI and other S1AP message, and 2 of 6 companies think the IE structure in NR NTN is not stable.
For Chairman Notes:

Multiple TAC reporting in ULI is introduced in IoT NTN, FFS on the stage 3 details, i.e. whether the other S1AP messages should be included and the details of IE structure.

Issue 4: Mapped Cell ID
In [8], it is proposed to update the stage 2 BL CR to clarify the mapped cell ID construction is only used for the BL UE or the UE in enhanced coverage. 

While, in [6] and [7], in addition to the ULI, the mapped cell ID is reported to core network via E-UTRAN CGI IE in the following S1AP messages which does not have ULI IE (Please NOTE, the corresponding NGAP messages use ULI IE). Therefore, both the stage 2 BL CR and the stage 3 BL CR should be updated.
eNB CP RELOCATION INDICATION

HANDOVER NOTIFY  

PATH SWITCH REQUEST   

INITIAL UE MESSAGE    

UPLINK NAS TRANSPORT 

LOCATION REPORT  

CELL TRAFFIC TRACE
Question 4: What’s your opinion on the issue of mapped cell ID? In addition to the stage 2 BL CR, whether the stage 3 BL CR should also be updated?
	Company
	Yes or No
	Comment

	Nokia
	Yes
	Due to the differences on the ULI IE in S1AP and NGAP, we need to consider the scenario when the mapped cell ID is not reported as part of the ULI, e.g. INITIAL UE MESSAGE, UPLINK NAS TRANSPORT, etc.

	Ericsson
	No
	Same as previous question. This information is only needed at UE attach; once that is done, there’s no need to add it to any other messages. Given that the mapping is configured by OAM in both the RAN and the CN, even if it changes during the lifetime of a UE connection the changes will be consistent, hence there is no need for additional signaling.

	Qualcomm
	Yes for stage 2

Stage 3 FFS
	Changes in [6,8] are fine for stage 2 only and could be merged. However stage 3 changes in [7] are not acceptable in their current format as they mirror NTN changes form last meeting which are not stable.

	Huawei
	Yes for stage 2
	We acknowledge the issue, but we prefer only change stage 2.

	ZTE
	Yes for stage 2
	We think the clarification in [8] is enough to address this issue that the mapped cell ID construction is only used for the BL UE or the UE in enhanced coverage. 

	CATT
	Partly agree
	Encourage to reuse the agreements in NR NTN, the modify of most messages is ok. Specially, eNB CP RELOCATION INDICATION message should be doublecheck as it only applicable for NB-IOT UEs using Control Plane CIoT EPS optimisations, which means eNB may not have the location information and can not map . 


Moderator’s summary:
3 of 6 companies agree that only stage 2 clarification is needed for mapped cell ID construction, 2 of 6 companies agree the stage 3 update is also needed, and 1 remaining company thinks it is FFS.
For Chairman Notes:

Only capture stage 2 clarification on mapped cell ID construction.

Issue 5: Cause value for country-specific routing
In [7], [8] and [9], it is proposed to introduce a cause value over S1 for the country-specific routing to follow the latest agreement in NR NTN WI, namely “UE not in PLMN serving area”. 
Question 5: What’s your opinion on the cause value for country-specific routing, do you agree to introduce it over S1?
	Company
	Agree or Disagree
	Comment

	Nokia
	Agree
	

	Ericsson
	Agree
	The cause value is needed to drive NNSF – same use case as for NR NTN (see our answer to question 2-1 above).

	Qualcomm
	Agree
	

	Huawei
	Agree
	

	ZTE
	Agree
	

	CATT
	Agree 
	


Moderator’s summary:
All companies agree that the cause value for country-specific routing should be introduced over S1.
For Chairman Notes:

The cause value “UE not in PLMN serving area” for country-specific routing is introduced over S1.
Issue 6: Correction on stage 2 BL CR
In [10], one TP to stage 2 BL CR is provided, i.e. remove the ATG and HAPS related descriptions and specify the UE type that are applicable to NTN access.
Question 6: Do you agree with this TP?

	Company
	Agree or Disagree
	Comment

	Nokia
	Agree
	

	Ericsson
	Agree in principle; consider alternative rewording
	Another alternative could be to remove the part about UEs altogether. Then the corresponding sentence in Sec. 4.x would become: “…providing non-terrestrial access by means of an NTN…”.

	Qualcomm
	Agree
	

	Huawei
	Agree
	Also fine with Ericsson’s rewording method.

	ZTE
	Agree
	No strong view about the rewording method. If we follow Huawei’s correction, a small typo is “a” NB-IoT UE.

	CATT
	Agree
	


Moderator’s summary:
All companies agree with TP, while the rewording could be applied.
For Chairman Notes:

R3-221924 rev in R3-22xxxx Agreed unseen (with editorial change)
Conclusion, Recommendations [if needed]

If needed
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