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1 Introduction

This is the report of the email discussion on IOT NTN control plane open issues:

· [AT117-e][012][IoT-NTN] Control Plane (Huawei)
      Scope: Based on R2-2203221 progress P5a and P7, address whether to move t-service to other SIB, address P5 from R2-22003721, Include OI 2.11 and OI 2.12 
from AI 9.2.5. based on R2-2203220 progress the details, based on R2-2203457 (Ericsson), progress the details (proponent to drive the argumentation if any). Determine agreeable parts, Aim to agree offline, if needed identify CB points.

      Intended outcome: Report. 

      Deadline: In time for on-line CB W2 Tuesday
In order to be able to have offline agreements and have a report for the online session on Tuesday, the following schedule is proposed


First round: Deadline for companies inputs: 

Friday W1 15:00 UTC 

Rapporteur draft summary and list of proposals: 
Friday W1 18:00 UTC


Second round: Comments and offline agreements:
Tuesday W2 12:00 UTC
2 Contact Information

	Company
	Name
	Email

	Huawei, HiSilicon 
	Odile Rollinger
	odile.rollinger@huawei.com

	Apple
	Pavan Nuggehalli
	pnuggehalli@apple.com

	Lenovo
	Min Xu
	xumin13@lenovo.com

	Spreadtrum
	Xu Liu
	xu.liu1@unisoc.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 First round: Discussion
3.1 MAC & RRC actions upon expiry of the UL sync validity timer.

In RAN2#166bis-e, it was agreed:

· When SI used for UL synch (pre-compensation) is no longer valid, the UE autonomously tunes away and re-aquires the required SI, and then comes back 

The UE actions upon expiry of the UL sync validity timer and the modelling have not been discussed in details. 

During the Pre-offline discussion [1], it was commented that the meaning of ‘the UE autonomously tunes away and re-aquires the required SI’ was not clear and the following actions were suggested: 

· Flushing HARQ buffers, clearing configured uplink grants etc (ZTE) 

· When the timer expired, UE should stop UL transmission since its UL sync lost. When the UE UL sync recovered after re-acquiring the new SI, the UE can come back to service and able to perform UL transmission. The mechanism is similar to the maintenance of uplink time alignment when UL synchronization status is “non-synchronised” where it is only the UL synchronization lost, but the DL synchronization is kept. (Nokia)

· The handling of the validity timer is similar to PUR timing alignment timer, i.e. MAC does not initiate any UL transmission if the timer is not running. Nothing else is needed. (Huawei)

· After the expiry of the timer, MAC can suspend UL transmission, and perhaps other behaviours as mentioned by ZTE. (Xiaomi)

Based on the above, companies are invited to provide their views on the actions related to the UL:

a) Upon timer expiry, UE stops all UL transmissions, flushes all HARQ buffers and releases all UL (PUCCH, SR, configured grants) resources. Upon recovery (timer is restarted), UE triggers RACH to resume UL operation
b) Upon timer expiry, UE stops all UL transmissions, flushes all HARQ buffers and maintains all UL resources. Upon recovery (timer is restarted), UE resume UL operation (no RACH is needed).
c) Other 

Discussion point 1-1: UE actions in UL upon timer expiry and recovery

	Company
	a/ b or c
	Comments

	MediaTek
	b
	We think there is no need to release all UL (PUCCH, SR, configured grants) resources

	Apple
	b
	Also OK with not doing anything

	Lenovo
	b or nothing
	

	Spreadtrum
	b
	Maintaining all UL resource can ensure that UL operation can be resumed as soon as possible. 


Summary

TBC

Similarly, the actions related to the DL needs to be clarified. However, there were no suggestion in the pre-offline discussion [1].

Companies are invited to provide their views on the actions related to the DL 

Discussion point 1-2: UE actions in DL upon timer expiry and recovery

	Company
	Comments

	MediaTek
	Nothing is needed in DL

	Apple
	Agree with MediaTek that nothing needs to be specified

	Lenovo
	Not needed

	Spreadtrum
	Not needed.


Summary

TBC
The next point is whether the timer should be maintained in RRC or MAC.

Based on the understanding of the required actions in UL and DL, companies are invited to provide their views on where the timer should be maintained, RRC or MAC, and how to specify the interactions between RRC and MAC.

Discussion point 1-3: Whether the timer is maintained in RRC or MAC and how to specify the interactions

	Company
	RRC or MAC
	Comments

	MediaTek
	RRC
	RRC seems to be a better option.

	Apple
	MAC
	But no strong preference

	Lenovo
	either is OK
	

	Spreadtrum
	either is ok
	


Summary

TBC

Finally, there were some suggestions in [1] that SIBXX acquisition in RRC_CONNECTED mode should be fully integrated in section 5.2 System Information acquisition and that there was no need for any description in section 5.3.3 RRC connection establishment.

Companies are invited to provide their views on how to capture SIBXX acquisition in RRC_CONNECTED:

Discussion point 1-4: How to specify SIBXX acquisition in RRC_Connected mode

	Company
	5.2.2,

5.3.3.,

other
	Comments

	MediaTek
	5.2.2
	We think 5.2.2 is better where all the SIBs are defined.

	Apple
	5.2.2
	

	Lenovo
	5.2.2
	

	Spreadtrum
	5.2.2
	


Summary

TBC
Companies are invited to indicate aspects that needs to be discussed.  

Discussion point 1-5: Any aspects that have not been addressed above

	Company
	Comments

	
	

	
	

	
	

	
	


Summary

TBC
3.2 Provision of SIBXX in RRCConnectionReconfiguration for handover

As the result of pre-offline [012] [1], the following was agreed:

· All parameters needed to access the target cell are included in RRCReconfiguration message for handover. 

· For simplicity, the whole SIBXX structure is included in RRCReconfiguration message for handover.
In the summary of the pre-offline discussion, it was proposed to discuss whether this should be included within mobilityControlInfo or outside similarly to SIB1/SIB2. 

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measConfig






MeasConfig





OPTIONAL,
-- Need ON


mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO

dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, -- Cond HO-toEUTRA


securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO-toEPC


nonCriticalExtension



RRCConnectionReconfiguration-v890-IEs
OPTIONAL
}

RRCConnectionReconfiguration-v1130-IEs ::= SEQUENCE {


systemInformationBlockType1Dedicated-r11
OCTET STRING (CONTAINING SystemInformationBlockType1)


















OPTIONAL,
-- Need ON

nonCriticalExtension



RRCConnectionReconfiguration-v1250-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v1430-IEs ::= SEQUENCE {


sl-V2X-ConfigDedicated-r14

SL-V2X-ConfigDedicated-r14

OPTIONAL,
-- Need ON


sCellToAddModListExt-v1430

SCellToAddModListExt-v1430

OPTIONAL,
-- Need ON


perCC-GapIndicationRequest-r14
ENUMERATED{true}




OPTIONAL,
-- Need ON


systemInformationBlockType2Dedicated-r14
OCTET STRING (CONTAINING SystemInformationBlockType2)










OPTIONAL,
-- Cond nonHO

nonCriticalExtension


RRCConnectionReconfiguration-v1510-IEs

OPTIONAL

}

Companies are invited to provide their views on how to signal SIBXX in RRCConnectionReconfiguration message and indicate whether some procedure text is needed.

a) within mobilityControlInfo 
b) outside mobilityControlInfo, similarly to SIB1/SIB2
c) other
Discussion point 2: How to signal SIBXX in RRCConnectionReconfiguration and whether some procedure text is needed 

	Company
	a), b) or c)
	Comments

	MediaTek
	a)
	Option a) seems simple

	Apple
	a)
	

	Lenovo
	a)
	

	Spreadtrum
	a)
	


Summary

TBC
3.3 Location of t-Service parameter
t-service parameter is signalled withing SIBXX in the current RRC CR:

SystemInformationBlockTypeXX-r17 ::= SEQUENCE {


servingSatelliteInfo-r17

ServingSatelliteInfo-r17,


lateNonCriticalExtension

OCTET STRING




OPTIONAL,


...

}

ServingSatelliteInfo-r17 ::= 
SEQUENCE {


ephemerisStateVectors-r17

EphemerisStateVectors-r17

OPTIONAL,
-- Need OR


ephemerisOrbitalParameters-r17
EphemerisOrbitalParameters-r17
OPTIONAL,
-- Need OR

nta-CommonParameters-17


SEQUENCE {



nta-Common-r17




INTEGER (0..8316827) 

OPTIONAL,
-- Need OP


nta-CommonDrift-r17



INTEGER (-261935..261935)
OPTIONAL,
-- Need OP


nta-CommonDriftVariation-r17
INTEGER (0..29470)


OPTIONAL
-- Need OP

},

ul-SyncValidityDuration-r17

ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,













s45, s50, s55, s60, s120, s180, s240},


epochTime-r17




SEQUENCE {



startSFN-r17




INTEGER (0..1023),



startSubFrame-r17



INTEGER (0..9)

}















OPTIONAL,
-- Need OP


k-Offset-r17




INTEGER (0..1023),


k-Mac-r17





INTEGER (1..512) 



OPTIONAL,
-- Need OP


t-Service-r17              

TimeUTC-r17





OPTIONAL,
-- Need OR

...

}

During the pre-offline discussion about the handling of SIBXX in RRC_IDLE, it was highlighted that t-service was the only parameter used in RRC_IDLE while all other parameters were for use during access or during RRC_CONNECTED and that it might be better to move the parameter to another SIB.

Companies are invited to provide their views on whether to move t-service to another SIB and which one.
Discussion point 3: Whether to move t-Service to another SIB and which one 

	Company
	yes/ no
	Comments

	MediaTek
	No
	No need to move this. Other ephemeris (neighbour cell), agreed for discontinuous coverage will also be there.

	Apple
	No
	Prefer to be aligned with NR NTN 

	Lenovo
	No
	Align with NR NTN

	Spreadtrum
	No
	Align with NR NTN.


Summary

TBC
3.4 Guard timer to handle the case where the UE takes ‘forever’ reacquire the SIBXX

During the online session, the need for a guard timer to handle the case where the where the UE takes ‘forever’ reacquire the SIBXX was discussed and the following was captured in the chair’s notes:
· FFS if we Will have a guard timer to handle the case where the UE takes ‘forever’ reacquire the SIB. At timer expiry UE triggers RLF handling. (Note that it is expected that the timer will not expire in the normal case, and the UE can just come back acc to previous decision).
During the online, it seems that companies has different understanding of the purpose and handling of the potential guard timer, so it is proposed to clarify this first. 

From the inputs, the rapporteur’s understanding of the UE behaviour is as follows:

1) Upon UL synchronisation timer expiry, the UE shall:

a. Start the guard timer (TXXX)

b. Tune away and reacquire SIBXX

2) Upon successful reception of SIBXX, the UE shall:

a. Stop the guard timer (TXXX)

b. Tune away and resume normal operation

3) Upon expiry of the guard timer, the UE shall:

a. Trigger RLF and performs RRC Connection Re-establishment

Based on the above, companies are invited to provide their views on the following:

a) Do you agree with the above description of the timer handling. Please provide comment if not
b) If a guard timer is introduced, should a new UE timer be introduced or an existing one (and which one) be reused.  

c) Do you support introducing a guard timer for SIXX acquisition in connected mode. Please justify your answer.

Discussion point 4: Guard timer for SIBXX acquisition in connected mode

	Company
	Point a:

Yes/No
	Point b:

New/ existing
	Point c:  

Yes/ No
	Comments

	MediaTek
	Yes
	New
	Yes
	Point c) should be the baseline.

	Apple
	Yes
	New
	No
	What is so special about SIBxx with respect to other SIBs for which we don’t have such handling? Can leave to UE implementation.

	Lenovo
	Yes
	New
	Yes
	

	Spreadtrum
	Yes
	New
	Yes
	A guard timer can be applied to timing alignment.


Summary

TBC

3.5 Signalling of part-of-ARFCN indication in MIB in NB-IOT
Introducing signalling of part-of-ARFCN in MIB for NB-IoT was agreed in RAN2#117-e and the signalling details were pushed to offline.

In [2], it is proposed to have an indicator that part-of EARFCN is present in addition to the two LSB bits and the following ASN.1 was proposed

MasterInformationBlock-NB ::=
SEQUENCE {


systemFrameNumber-MSB-r13

BIT STRING (SIZE (4)),


hyperSFN-LSB-r13



BIT STRING (SIZE (2)),


schedulingInfoSIB1-r13


INTEGER (0..15),


systemInfoValueTag-r13


INTEGER (0..31),


ab-Enabled-r13




BOOLEAN,


operationModeInfo-r13


CHOICE {



inband-SamePCI-r13



Inband-SamePCI-NB-r13,



inband-DifferentPCI-r13


Inband-DifferentPCI-NB-r13,



guardband-r13




Guardband-NB-r13,



standalone-r13




Standalone-NB-r13


},


additionalTransmissionSIB1-r15
BOOLEAN,


ab-Enabled-5GC-r16



BOOLEAN,


earfcn-Indicator-17


BOOLEAN,


earfcn-LSB-r17




BIT STRING (SIZE (2)),



spare






BIT 
STRING (SIZE (69))

}

	MasterInformationBlock-NB field descriptions

	earfcn-Indicator, earfcn-LSB

If earfcn-Indicator is set to TRUE, earfcn-LSB indicates the 2 least significant bits of the EARFCN. 

If earfcn-Indicator is set to FALSE, earfcn-LSB is set to ‘00’.


It was commented online that the indicator may not be needed.

Companies are invited to provide their views on whether a presence indicator is needed and comment on the proposed ASN.1.
Discussion point 5: Whether a presence indicator is needed and other comments on the ASN.1 

	Company
	indicator: Yes/No
	Comments

	MediaTek
	Yes
	A simple editor’s note should be enough.

	Apple
	No
	

	Spreadtrum
	No
	

	
	
	


Summary

TBC

3.6 t-Service applicability to higher priority frequencies

From [3]:
In the CR the following is captured regarding t-service for LTE-M: 

Editor’s Note: FFS whether t-Service applies to higher priority frequencies. 
It was brought up during online discussions in RAN2#116-e, but it was not addressed by any contribution in RAN2#116bis-e. In the e-mail discussion it was mentioned that it can be resolved the way that it was resolved for NR NTN: 

1. For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the remaining serving time

Thus in the CR we resolved it to where the eMTC UE shall perform neighbour cell measurement of higher priority inter-frequency or inter-RAT frequencies regardless of the remaining serving time, where the full text on t-Service reads as follows: 

If t-Service is present in SystemInformationBlockTypeXX of the serving cell, UE should start to perform intra-frequency or inter-frequency measurements, where the UE does not limit the needed measurements, before the time t-Service. UE shall perform measurements of higher priority inter-frequency or inter-RAT frequency regardless of the remaining service time of the serving cell. 

Thus we propose that the above is agreed: 


Proposal: UE shall perform neighbour cell measurement of higher priority inter-frequency or inter-RAT frequencies regardless of the remaining serving time.
Companies are invited to provide their views on the above proposal and the implemented text in [5].

Discussion point 6: Do you agree with the above proposal

	Company
	Agree: Yes/No
	Comments

	MediaTek
	No
	If there is no time to measure, the measurement will be un-necessary

	Apple
	Yes
	

	Lenovo
	Yes
	

	Spreadtrum
	Yes
	


Summary

TBC

3.7 UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.

From [3]:

In RAN2#116bis-e it was mentioned that there should be some text that describes the agreement: 

· UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.
Two examples where there may need to be some changes were mentioned: 

----------------- 36.304 -----------------

3.1 Definitions

Location Registration (LR): UE registers its presence in a registration area, for instance regularly or when entering a new tracking area
4.2 Functional division between AS and NAS in Idle mode

	Idle Mode Process
	UE Non-Access Stratum
	UE Access Stratum

	...
	...
	....

	Location registration
	Register the UE as active after power on.

Register the UE's presence in a registration area, for instance regularly or when entering a new tracking area.
Maintain lists of forbidden registration areas.

Deregister UE when shutting down.

Control and restrict location registration for a UE in eCall only mode.
	Report registration area information to NAS.


----------------- 36.304 -----------------
However, in both cases the text is more descriptive as it is described in section 3 and 4, and the specific case where it is stated “when entering a new tracking area” it is only an example of the case of registering the presence in a registration (of which there are many other cases as in 23.122). Rapporteur’s understanding is that the main specification on how location registration shall be performed should be in related NAS specification. However, we think it could be informative that in the section on Tracking Area (5.4) that the following can be added: 

If multiple tracking areas per PLMN are broadcast, the UE does not perform location registration if the UE is registered to at least one of the tracking areas.  


· 


Companies are invited to provide their views on the above proposal and the implemented text in [5].

Discussion point 7: Do you agree with the above proposal

	Company
	Agree: Yes/No
	Comments

	MediaTek
	Yes
	

	Apple
	Yes
	

	Lenovo
	Yes
	

	Spreadtrum
	Yes
	


Summary

TBC

3.8 Signalling range of positionX, positionY, positionZ

In the RRC CR [4], there is the following Editor’s Note:

Editor’s Note: The signalling range of positionX, positionY, positionZ is larger than the range indicated by RAN1. Need to check the exact signalling.

Proposal: Unless RAN1 updates the RRC parameters spreadsheet otherwise, align the value range with the number of bits. i.e.:

PositionStateVector-r17 ::= INTEGER (-33554432..33554431)
	positionX, positionY, positionZ
X, Y, Z coordinate of satellite position state vector in ECEF. Unit in meter.

Value range -42200000…42200000 -43620761 .., -43620762 by step of 1.3. Actual value = IE value * 1.3.


Companies are invited to provide their views on the above proposal.

Discussion point 8: Do you agree with the above proposal

	Company
	Agree: Yes/No
	Comments

	MediaTek
	Yes
	

	Apple
	Yes
	

	Lenovo
	Yes
	

	Spreadtrum
	Yes
	


Summary

TBC

3.9 Signalling range and step size of velocityVX, velocityVY, velocityVZ
In the RRC CR [4], there is the following Editor’s Note:

Editor’s Note: The signalling range of velocityVX, velocityVY, velocityVZ is shorter than the range indicated by RAN1. Check with RAN1 whether to increase the range or adjust the step size.
Proposal: Unless RAN1 updates the RRC parameters spreadsheet otherwise, align the value range with the number of bits, i.e.:

VelocityStateVector-r17 ::= INTEGER (-131072..131071)
	velocityVX, velocityVY, velocityVZ

X, Y, Z coordinate of satellite velocity state vector in ECEF. Unit in meter/second.

Value range -8000…8000 -7864 … 7863 by step of 0.06. Actual value = IE value * 0.06.


Companies are invited to provide their views on the above proposal.

Discussion point 9: Do you agree with the above proposal

	Company
	Agree: Yes/No
	Comments

	MediaTek
	Yes
	

	Apple
	Yes
	

	Lenovo
	Yes
	

	Spreadtrum
	Yes
	


Summary

TBC

3.10 Signalling of cellBarred-NTN in NB-IoT
Introducing a new bit cellBarred-NTN was agreed in RAN2#117 with a FFS about the location of the bit, SIB1 or MIB, in NB-IoT: 
· A new bit, e.g. cellBarred-NTN, is introduced in SIB1 to bar NTN UEs from accessing a NTN cell. FFS whether to consider MIB instead of SIB1 for NB-IoT. NTN UE ignores the legacy bit. 

RRC rapporteur understands that if the cellBarred-NTN is located in the MIB then an additional bit intraFreqReselection-NTN should also be added to the MIB:
Companies are invited to provide their views on the location of cellBarred-NTN in NB-IOT.

Discussion point 10: location of cellBarred-NTN in NB-IOT
	Company
	MIB/

SIB1
	Comments

	Apple
	SIB1
	

	Spreadtrum
	SIB1
	There should be careful consideration about the use of the remaining bits in MIB.

	
	
	

	
	
	


Summary

TBC

4 
Conclusion
4.1 First round: Proposals

To be completed at the end of the first round.

4.2 Second round: Proposals for agreements

RAN2 chair has indicated that the aim was to agree offline and identify Come-Backs.

The second round will be performed via interactive mode to reach consensus on the proposals identified in section 5.1

To be completed at the end of the second round
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