[bookmark: historyclause][bookmark: _Toc383764588]3GPP TSG RAN WG1 Meeting #112  	R1-2301861
Athens, Greece, February 27th  – March 3rd, 2023 
Agenda Item: 8.14
Source: Moderator (MediaTek)
Title: Summary of [112-R17-IoT_NTN] Email discussion
Document for: Discussion and Decision 
Introduction
[bookmark: _Ref481671177]At the RAN#92 meeting, a new Work Item was approved for IoT Non Terrestrial Network (NTN) [1].  In this meeting, company views on issues for maintenance for IoT NTN are summarized.


[OPEN] Issue#1 UL Segmented Transmission
Company views
Ericsson and Nokia observed that there is a high-level parameter name misalignment between ue-CE-NeedSegmentedPrecompensationGaps for eMTC and ue-NBIOT-NeedSegmentedPrecompensationGaps for NB-IoT as described in TS 36.211 Section 5.3.4, Section 5.4.3, Section 10.1.3.6, and between  “ntn-SegmentedPrecompensationGaps-r17” as captured in TS 36.331. Ericsson proposed to align this high-level parameter in TS 36.211 and TS 36.331 by correcting the name of the high-level parameter in TS 36.211  Section 5.3.4 and Section 5.4.3 as ntn-SegmentedPrecompensationGaps-r17.
Moderator view: The high-level parameter  ue-CE-NeedSegmentedPrecompensationGaps-r17 can be revised to align with TS 36.331. However, the high-level parameter   “uplinkSegmentedPrecompensationGap-r17” in TS 36.331 should be used. In TS 36.331, the following high-level parameters are provided
· UE-Capability-NB IE includes “ntn-SegmentedPrecompensationGaps-r17” 
· In RadioResourceConfigDedicated-NB IE -> PhysicalConfigDedicated-NB IE includes  “uplinkSegmentedPrecompensationGap-r17” that indicates the gap value between segments for NPUSCH for TA pre-compensation. Value sym1 corresponds to 1 symbol, value sl1 corresponds to 1 slot, value sl2 corresponds to 2 slots.

FL recommendation
[bookmark: _Hlk128035444]FL recommendation 2.1: Draft CR with text revision to correct the HL parameter name misalignment between “ue-CE-NeedSegmentedPrecompensationGaps” and “uplinkSegmentedPrecompensationGap-r17”.
· Reason for change: The parameter name used for the UE capability related to use of segmented precompensation is not aligned between TS 36.331, where it is “uplinkSegmentedPrecompensationGap-r17”, and TS 36.211, where it is “ue-CE-NeedSegmentedPrecompensationGaps” for eMTC in sections 5.3.4, 5.4.3 and “ue-NBIOT-NeedSegmentedPrecompensationGaps” for NB-IoTin section 10.1.3.6 	
· Summary of change: The parameter name is changed to “uplinkSegmentedPrecompensationGap-r17” in sections 5.3.4, 5.4.3 and 10.1.3.6 
· Consequences if not approved: Misalignment between TS 36.211 and TS 36.331 parameter names may cause confusion.


	Companies
	Comments

	Qualcomm
	OK

	OPPO
	OK

	Ericsson
	Support

	Huawei, HiSilicon
	Agree

	ZTE
	OK

	Nokia, NSB
	Seems FL is mentioning another parameter “uplinkSegmentedPrecompensationGap-r17” in recommendation 2.1, but that is not name for UE capability related to use of segmented precompensation.
As we mentioned in our drafted CR R1-2301739, actually, the parameter name used for the UE capability related to use of segmented precompensatoin is not aligned between TS 36.331, where it is ntn-SegmentedPrecompensationGaps and TS 36.211, where it is ue-CE-NeedSegmentedPrecompensationGaps for eMTC and ue-NBIOT-NeedSegmentedPrecompensationGaps for NB-IoT.
We propose to directly use our drafted CR R1-2301739, if companies think it is clear.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Based on comments, the moderator view is that FL recommendation 2.1 can be proposed for agreement.
 
FL recommendation for GTW

FL recommendation 2.1: Draft CR with text revision to correct the HL parameter name misalignment between “ue-CE-NeedSegmentedPrecompensationGaps” and “uplinkSegmentedPrecompensationGap-r17”.
Reason for change: The parameter name used for the UE capability related to use of segmented precompensation is not aligned between TS 36.331, where it is “uplinkSegmentedPrecompensationGap-r17”, and TS 36.211, where it is “ue-CE-NeedSegmentedPrecompensationGaps” for eMTC in sections 5.3.4, 5.4.3 and “ue-NBIOT-NeedSegmentedPrecompensationGaps” for NB-IoTin section 10.1.3.6 	
Summary of change: The parameter name is changed to “uplinkSegmentedPrecompensationGap-r17” in sections 5.3.4, 5.4.3 and 10.1.3.6 
Consequences if not approved: Misalignment between TS 36.211 and TS 36.331 parameter names may cause confusion.

FL recommendation for Comeback GTW

Based on GTW session discussion, the initial Nokia draft CR R1-2301739 on correction of UE capability parameter name “ntn-SegmentedPrecompensationGaps-17” in 36.211  is proposed as an editorial text revision 

For convenience, the higher-layer parameter name as specified in TS 36.331, Section 6.3.6	 Other information elements, - UE-Capability-NB, is copied below
NTN-Parameters-v1720 ::=		SEQUENCE {
	ntn-SegmentedPrecompensationGaps-r17		ENUMERATED {sym1,sl1,sf1}		OPTIONAL
}
	ntn-SegmentedPrecompensationGaps
Indicates the minumum supported gap length between segments for segmented uplink transmission. Value sym1 corresponds to 1 symbol, value sl1 corresponds to 1 slot, value sf1 corresponds to 1 subframe.
	-





FL recommendation 2.1a Adopt Nokia R1-2301739  Draft CR TS 36.211 with minor editorial revisions, section 5.3.4, 5.4.3, 10.1.3.6  on correction with UE capability parameter name “ntn-SegmentedPrecompensationGaps-r17” in 36.211
· Draft CR R1-2302017
· Final CR R1-2302147

	Companies
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Conclusion
TBA


[CLOSED] Issue#2 NTN SIB accumulation 

Company views
RAN1#111 conclded on SIB accumulation as below:Conclusion
SIB accumulation across SI windows for IoT NTN may be optionally supported by UE implementation without specification impact and without UE capability discussion.


The specification for Epoch time is summarized below to help discussions
· For explicit Epoch signalling, the UE knows the epochTime is the starting time of a DL subframe indicated by startSFN-r17  and startSubframe-r17 in epochTime-r17 field in SIB31 as specified in TS 36.331. 
· For implicit Epoch time, the field epochTime-r17 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 as specified in TS 36.331. 

Huawei observed that SIB accumulation across multiple SI windows with explicitly indicated epoch time could be left to UE implementation with no specification impact. SIB accumulation should not be supported for SIB31 with implicitly indicated epoch time. Otherwise the current definition of implicit epoch time indication should be changed. The following revision for the RAN1#111 conclusion was proposed in “red text” in RAN1#111 conclusion “SIB accumulation across SI windows for IoT NTN may be optionally supported by UE implementation without specification impact and without UE capability discussion, if epoch time is explicitly indicated by network.”. 
Huawei and Nokia discussed that when explicit epoch time is absent in the SIB, the epoch time is implicitly known as the starting time of the DL subframe corresponding to the end of the SI window, meaning that SIB31 within different SI window will be different as the epoch time is different. With potential accumulation of the SIBs across SI windows, the UE may not be aware of which “SI window end” the network considered to be the reference for the implicit Epoch time. SIB accumulation for SIB31 with implicitly indicated epoch time will violate the current definition of epoch time. 
[image: A picture containing diagram  Description automatically generated]







[bookmark: _Hlk127962690][bookmark: _Hlk127962291]Nokia propose to send LS to RAN2 to inform about the conclusion on SIB accumulation across windows and some companies’ concern on implicit signaling of the SIB31 Epoch time.

Moderator view: On Nokia R1-2301568 Draft LS to RAN2 on SIB accumulation is not needed. It is up to RAN2 to further discuss this topic based on company contributions. The clarification proposed by Huawei as above is helpful but it is not clear whether it is needed. Moderator shares same understanding with Huawei and Nokia that in case of implicit Epoch signalling, if UE reads the SI carried on SIB31 over several SI windows it cannot know which SI window to use if implicit Epoch time is used. However, with correct implementation of UE and eNB based on the specifications this case can be avoided. 
· Since implicit epoch time is different for each SI window, the SIB31 contents with ephemeris and common TA parameters are likely to be different and the correct eNB behaviour based on specifications is not to repeat SIB31 contents accross SI windows if the SIB31 contents are different. 
· The UE can know that implicit Epoch time applies once it has read SIB31 and the field epochTime-r17 is not present. 
· An optional UE implementation based on UE capability could first try to read SIB31 in a first SI window. If not successful, then try to read SIB31 in a second SI window without accumulation (for explicit Epoch signalling or implicit Epoch signalling). If still cannot read SIB31, the UE may tentatively try to accumulate SIB31 over first and second SI windows. This may allow successful dechoding in case of explicit Epoch signalling, but would most likely not work for implicit Epoch time assuming contents of SIB31 in first and second window are different. Anyway, if UE somehow manages to read SIB31 across several SI windows , because the SIB31 contents are repeated across SI windows, and the field epochTime-r17 is not present in SIB31, then the UE will know implicit Epoch time cannot be known. In this case the UE should try again to read SIB31. The procedure may be repeated with a third SI window, and so on. Some further optimization of the example UE implementation procedure outlined in this paragraph could be.

FL Recommendation

FL recommendation 3.1: Revision of the RAN1#111 conclusion on SIB Accummulation is not necessary.

[bookmark: _Hlk128033336][bookmark: _Hlk127962979]FL recommendation 3.2: Nokia R1-2301568 Draft LS to RAN2 on SIB accumulation is not needed. It is up to RAN2 whether there is need to further discuss this topic based on company contributions.

	Companies
	Comments

	Qualcomm
	It should be clear that SIB accumulation would only work if explicit epoch time is used. We do not see the need to have further discussion on the topic, although we would also be fine (if there is a clear majority) to capture the above in Chairman’s notes as a further conclusion.

	OPPO
	OK

	Ericsson
	Support FL recommendation.

	Huawei, HiSilicon
	We support the revision of the RAN1#111 conclusion on SIB accumulation. We have discussed implicit epoch time without SIB accumulation, i.e. at the end of the SI window. If SIB accumulation is applied with implicit epoch time indication, extra spec definition is needed so that UE can know which SI window end is the epoch time. As the current design is sufficient, we prefer that SIB accumulation is only applicable for explicit epoch time indication. For implicit epoch time indication, the NW can increase the SIB repetition within the SI window or apply explicit epoch time indication with SIB accumulation for coverage enhancement. 

	ZTE
	Support. The conclusion is that SIB accumulation is applied optionally without spec impact. As FL illustrated, implicit epoch time is different for different SI window, and correct implementation is not to support SIB accumulation if there is ambiguity. Hence, the revision is not needed.

	Nokia, NSB
	For 3.1, we agree.
For 3.2, we disagree on that LS to RAN2 is not needed. From RAN1 discussion, RAN1 has not agreed implicit singaling for epoch time but have concern on it because it can not work from RAN1 discussion.
As this is RAN1 discussion point, we can not depend RAN2 to solve the issue not related to them.
A LS is needed and necessary to align RAN1 and RAN2 view, to push correct progress of IoT NTN.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



This issue was discussed in GTW session. Comeback later in the week
Based on comments, the moderator view is that FL recommendation 3.1 and 3.2 can be proposed for agreement.


FL recommendation for GTW

FL recommendation 3.1: Revision of the RAN1#111 conclusion on SIB Accummulation is not necessary.

FL recommendation 3.2: Nokia R1-2301568 Draft LS to RAN2 on SIB accumulation is not needed. It is up to RAN2 whether there is need to further discuss this topic based on company contributions.

Conclusion
Conclusion
No need for further discussion in RAN1 on NTN SIB accumulation in Rel-17.



[bookmark: _Hlk117100138][CLOSED] Issue#3 Processing time for downlink reception
Company views
[bookmark: _Hlk119005077]
RAN1#111 made the following conclusion on processing time for downlink reception:
Conclusion
· Indication of Koffset can be left to eNB configuration to ensure there is enough time for UE processing time. The indicated Koffset should be based on the following principles:
· For any timing relationship, the minimum “physical time” within which an eMTC / NB-IoT NTN UE is required to process a given downlink physical channel / signal and produce an associated uplink response is equal to the corresponding minimum “physical time” for eMTC / NB-IoT in FDD terrestrial networks.
NOTE: “physical time” refers to the physical time (in seconds) observed by the UE, i.e., including timing advance and scheduling delays. Whether/how to capture this in the specifications will be discussed at the next meeting.











Huawei observed that as long as the Koffset is larger than the sum of common TA and UE specific TA, the ‘physical time’ left to UE for NPDSCH processing and ACK/NACK preparation will not be smaller than that for TN. In IoT NTN, extra conditions for processing time with the introduction of Koffset is not needed. For the HARQ-ACK feedback corresponding to NPDSCH in TN, upon detection of a NPDSCH transmission ending in NB-IoT subframe n, UE should provide an ACK/NACK, start, after the end of  DL subframe for FDD, where  with minimum value of 13. The minimum processing delay of NPDSCH and ACK/NACK preparation at the UE side is 12. As TA in TN is very small, there is round 12 subframes accommodate the processing delay of NPDSCH and ACK/NACK preparation at the UE side. For IoT NTN,  was introduced, the timing relationship is illustrated in Figure 1. Thus the ‘physical gap’  in NB IoT refers to for IoT NTN. In Release 17, the value of TA in NTN has been defined as ,  and  is similar to TN, the range of TAC is not extent for NTN. Therefore, as long as the -()>0, the ‘physical time’ left to UE for NPDSCH processing and ACK/NACK preparation will not smaller than that for TN. 
[image: ]
Timing relationship for NB IoT
[image: ]
Timing relationship for IoT NTN
Source Huawei:  Timing relationship for downlink reception
OPPO shared similar view as Huawei. The configured K_offset should be larger or equal to the estimated UE’s TA, i.e., the sum of the service link RTT and the common TA, hence the minimum “physical time” within which one IoT NTN UE is required to prepare an uplink transmission can be maintained the same as that minimum “physical time” for an IoT UE in TN deployment. This can be left to eNB implementation, because the eNB can obtain the information of one UE’s TA by configuring the UE to report the estimate of UE-specific TA either during a random access procedure or in RRC connected mode. OPPO proposed to align Koffset definition in TS 36.300 with that of NR NTN in TS 38.300. They further propose to send RAN1 Draft LS to RAN2 on UE processing time for Rel-17 IoT NTN (R1-2300263). We copy OPPO TP for TS 36.300 Section 23.21.2.1 “Scheduling timing” below with revision marks “red font”. For comparison, the corresponding specification for TS 38.300 Section 16.14.2.1 “Scheduling and Timing” is copied below:

TS 36.300 Section 23.21.2.1 “Scheduling timing”
 is a configured scheduling offset approximately corresponding to that need to be larger or equal to the sum of the service link RTT and the common TA.




TS 38.300 Section 16.14.2.1 “Scheduling and Timing”
 is a configured scheduling offset that need to be larger or equal to the sum of the service link RTT and the Common TA.




Nokia discussed that in Rel17, considering the short sporadic transmission, the last thing to consider is an over-configuration but no more update of Koffset, with low operation efficiency. No update to Rel-17 specification and leave it to later release for further check on impact of Koffset configuration in the long connection time case.
Qualcomm observed that there is no specification text capturing the timeline requirements (minimum processing time) for NTN IOT. Based on current specifications, the UE has to process channels and provide a response within an arbitrarily small time. Qualcomm proposed to capture the timeline requirements agreed in the RAN1#111 conclusions in TP to TS 36.213 (sections 6.1.1,  7.3.1, 8.0, 16.3.2, 16.3.3, 16.4.2, 16.5.1) and provided the following table where the Maximum :  (TS 36.211, 8.1) and Subframe duration (1ms):  (TS 36.211, 4.1) were used.
	Channel(s)
	Timeline (minimum separation between channels)
	Justification

	RAR to Msg3 (eMTC)
	
	Minimum timeline is “n+6”, i.e., 5ms separation (minus the TA)

	PDCCH order to PRACH
	
	Minimum . In legacy TN, PRACH is transmitted with zero TA, so in this case the maximum TA is not included.

	PDSCH to HARQ-ACK
	
	Minimum timing is N+4, i.e., 3ms separation.

	MPDCCH to PUSCH
	
	Minimum timing is N+4, i.e., 3ms separation.

	PDCCH order to NPRACH
	
	Minimum  is 8. In legacy TN, NPRACH is transmitted with zero TA, so in this case the maximum TA is not included.

	RAR to Msg3 (NB-IoT)
	
	Minimum  is 12

	NPDSCH to HARQ-ACK
	
	Minimum  is 13, but minimum scheduling delay is . 

	NPDCCH to NPUSCH
	
	Minimum  is 8





Moderator view: 
OPPO draft CR is aligned with Huawei analysis. The intention of OPPO draft CR to align Koffset definition is to resolve the NOTE in RAN1#111 conclusion w.r.t. “Whether/how to capture this in the specifications will be discussed at the next meeting”. This seems reasonable approach. Since TS 36.300 is a RAN2 specification and OPPO also submitted this CR to RAN2 in R2-2300167, the alignment of Koffset in TS 36.300 with TS 38.300 can be handled in RAN2. It is a minor text revision of TS 36.300 which should not be controversial. There is no need for RAN1 Draft LS to RAN2 on UE processing time for Rel-17 IoT NTN (R1-2300263). 
To the moderator understanding, Qualcomm TP aim to specify scheduling restrictions where UE is not expected to receive an NPDCCH scheduling earlier than a timeline (minimum separation between channels) for the cases listed in the table copied and pasted above. Consider an example of the minimum processing time that a UE needs to process an NPDSCH before it can transmit a corresponding HARQ-ACK as discussed in FL summary for Rel-17 IoT NTN maintenance in R1-2212931 in RAN1#111. Assuming FDD, we have 
· for terrestrial networks, , the “processing time” for a UE to generate the HARQ ACK is .
· for NB-IoT over NTN, the “processing time” for a UE to generate the HARQ ACK must satisfy the condition , 
where  and  are defined in TS 36.211, and [.] denotes a quantization to appropriate slot/subframe/RU units. In the above if eNB implementation sets Koffset to be larger than or equal the maximum  as proposed by Huawei and OPPO, then  the condition is always true. 

FL Recommendation

Companies are encouraged to comment on the following:

FL recommendation 4.1 RAN1 to further conclude on UE processing time that it is up to eNB implementation to ensure that Koffset is set to be larger or equal to the sum of the service link RTT and the common TA. 
· Note: Specifications of additional conditions for processing time with the introduction of Koffset is not needed.

FL recommendation 4.2 OPPO R1-2300262 draft CR TS 36.300 Section 23.21.2.1 “Scheduling timing” to align Koffset definition with TS 38.300 Section 16.14.2.1 “Scheduling and Timing” for NR NTN can be discussed directly in RAN2 without need for OPPO R1-2300263 draft RAN1 LS to RAN2.

	Companies
	Comments

	Qualcomm
	We disagree with the FL recommendation. It is important to conclude on capturing the timeline requirements in the specifications, we can discuss online during the meeting.
Just to ask a key question, even using the moderator’s language:
In the above if eNB implementation sets Koffset to be larger than or equal the maximum  as proposed by Huawei and OPPO, then  the condition is always true. 
Where is this condition (Koffset > max TA) mentioned in the specifications? 

	OPPO
	OK

	Ericsson
	Support FL recommendation

	Huawei, HiSilicon 
	Agree with the FL recommendation.

	ZTE
	Support. Koffset is determined based on UE reported TA. In TA report, the least integer number of subframes greater than or equal to the Timing Advance value is reported. That is, the implementation is aim to configure a Koffset larger than TA. Hence, with proper implementation, UE processing time can be guaranteed.

	Nokia, NSB
	Agree with FL recommendation.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Based on comments, the moderator view is that the FL recommendation 4.1 and 4.2 can be proposed for agreement.

FL recommendation for GTW

FL recommendation 4.1 RAN1 to further conclude on UE processing time that it is up to eNB implementation to ensure that Koffset is set to be larger or equal to the sum of the service link RTT and the common TA. 
Note: Specifications of additional conditions for processing time with the introduction of Koffset is not needed.

FL recommendation 4.2 OPPO R1-2300262 draft CR TS 36.300 Section 23.21.2.1 “Scheduling timing” to align Koffset definition with TS 38.300 Section 16.14.2.1 “Scheduling and Timing” for NR NTN can be discussed directly in RAN2 without need for OPPO R1-2300263 draft RAN1 LS to RAN2.

Conclusion
Conclusion
RAN1 to conclude on UE processing time that it is RAN1’s understanding that the eNB ensures that Koffset is set to be larger or equal to the sum of the service link RTT and the common TA. 
Send an LS to RAN2 asking RAN2 to implement the change in draft CR R1-2300262 for TS 36.300 to implement the above conclusion.




[CLOSED] Issue#4  Interference randomization for NB-IoT
Company views
Ericsson observed that considering that interference randomization has continued to apply for features standardized in subsequent releases, and given that no drawbacks have been foreseen to support it in NTN, then interference randomization can be made available for NB-IoT over NTN. A TP was proposed as below

====================================== <TP1, 36.211> ==================================
[bookmark: _Toc454818195]10.2.3.4 Mapping to resource elements
<Unchanged parts are omitted>
For frame structure type 1  in a cell not configured with cellAccessRelatedInfo-NTN, 
-	for NPDSCH associated with C-RNTI when interferenceRandomisationConfig is used according to [9], or 
-	for NPDSCH associated with RA-RNTI, TC-RNTI or P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or 
-	for NPDSCH associated with C-RNTI in an NB-IoT carrier configured by SystemInformationBlockType22-NB when RadioResourceConfigDedicted-NB is not configured by higher layer, or 
-	for NPDSCH associated with PUR-RNTI/G-RNTI/ SC-RNTI, or 
for frame structure type 2, or for frame structure type 1  in a cell configured with cellAccessRelatedInfo-NTN,
-	for NPDSCH not carrying the BCCH, 

<Unchanged parts are omitted>

[bookmark: _Toc454818206][bookmark: _Hlk127902804]10.2.5.5	Mapping to resource elements
<Unchanged parts are omitted>
For frame structure type 1  in a cell not configured with cellAccessRelatedInfo-NTN , 
-	for NPDCCH associated with RA-RNTI, TC-RNTI or 
-	for P-RNTI and transmitted in an NB-IoT carrier configured by SystemInformationBlockType22-NB, or 
-	for NPDCCH associated with C-RNTI in an NB-IoT carrier configured by SystemInformationBlockType22-NB when RadioResourceConfigDedicted-NB is not configured by higher layer, or 
-	for NPDCCH associated with PUR-RNTI/G-RNTI/ SC-RNTI, or 
-	for NPDCCH associated with C-RNTI or SPS C-RNTI when interferenceRandomisationConfig is used according to [9], or 
for frame structure type 1  in a cell configured with cellAccessRelatedInfo-NTN, or
for frame structure type 2, 
<Unchanged parts are omitted>
======================================== </TP1> ==================================

Moderator view: In Rel-14, interference randomization is applied for NPDSCH associated with C-RNTI and for NPDCCH associated with C-RNTI or SPS C-RNTI. This Rel-14 feature is enabled via dedicated RRC configuration if  RRCConnectionSetup-NB message -> RRCConnectionSetup-NB-r13-IE  -> RadioResourceConfigDedicated-NB-r13 IE ->  PhysicalConfigDedicated-NB-r13 IE containing the higher layer parameter interferenceRandomisationConfig is used. Interference randomization for NPDSCH and NPDCCH is used after the UE moves to RRC_CONNECTED. To the moderator understanding, by default, with the specification in the mapping to resource elements in Section 10.2.3.4 and Section 10.2.5.5, the interference randomization as specified in Rel-14 will apply to all releases Rel-15, rel-16, rel-17 including Rel-17 IoT NTN.  Other aspect of Rel-14 specifications related to the scrambling of NPDSCH and NPDCCH for interference randomization in TS 36.211 can similarly apply to all releases Rel-15, rel-16, rel-17 including Rel-17 IoT NTN without need for any enhancements or new functionality. There is no need for specification change. As per RAN1 Chairman guidance, only essential corrections are in scope of Rel-17 IoT NTN. Since Rel-14 interference randomization is already supported for NB-IoT and apply to all releases Rel-15, rel-16, rel-17 including Rel-17 IoT NTN, this TP is not needed.

FL Recommendation
FL recommendation 5.1 RAN1 can assume that Rel-14 interference randomization is supported in Rel-17 IoT NTN without any specification change. Ericsson R1-2301152 draft TP to TS 36.211 Section 10.2.3.4 Mapping to resource elements and Section 10.2.5.5 Mapping to resource elements is not needed. 

	Companies
	Comments

	Skylo
	We agree with the Moderator that there is no need for specification change. This change is out of scope of release 17 maintenance phase.

	Qualcomm
	Although we proposed this same change in the previous meeting, as mentioned online we considered RAN1#111 the last opportunity to make this change, but it was unfortunately not adopted. We would prefer not to introduce this change at this stage, since it would be strictly non-backwards compatible.
Just to further clarify the issue, the only channels that would not have interference randomization enabled would be the NPDCCH and NPDSCH for paging and random access - this was decided in Rel-14 for backward compatibility issues.

	OPPO
	OK

	Ericsson
	OK.

	Huawei, HiSilicon
	Agree with the FL recommendation. 

	ZTE
	Support. The feature is new and not backwards compatible, which is out of scope of maintenance phase. 

	Nokia, NSB
	We agree with QC not to introduce considering the late time in Rel17.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Based on comments, the moderator view is that FL recommendation 5.1 can be proposed for agreement.

FL recommendation for GTW

FL recommendation 5.1 RAN1 can assume that Rel-14 interference randomization is supported in Rel-17 IoT NTN without any specification change. Ericsson R1-2301152 draft TP to TS 36.211 Section 10.2.3.4 Mapping to resource elements and Section 10.2.5.5 Mapping to resource elements is not needed. 

Conclusions
Conclusion
The draft CR in R1-2301152 is not pursued in Rel-17.


[bookmark: _Hlk96193850]Conclusions

Issue#2 NTN SIB accumulation
Conclusion
No need for further discussion in RAN1 on NTN SIB accumulation in Rel-17.

Issue#3 Processing time for downlink reception
Conclusion
RAN1 to conclude on UE processing time that it is RAN1’s understanding that the eNB ensures that Koffset is set to be larger or equal to the sum of the service link RTT and the common TA. 
Send an LS to RAN2 asking RAN2 to implement the change in draft CR R1-2300262 for TS 36.300 to implement the above conclusion.

Issue#4 Interference randomization for NB-IoT
Conclusion
The draft CR in R1-2301152 is not pursued in Rel-17.
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Appendix 
In the Table below, company proposals for time and frequency synchronization are listed
	Contribution
	Observation/Proposals

	Huawei, HiSilicon ([2]	R1-2300116)
	Observation 1: SIB accumulation across multiple SI windows with explicitly indicated epoch time could be left by UE implementation and induces no further specification impact.
Observation 2: SIB accumulation should not be supported for SIB31 with implicitly indicated epoch time. Otherwise the current definition of implicit epoch time indication should be changed.
Proposal 1: Update the conclusion made in RAN1 #111 with following details:
· [bookmark: _Hlk118911461]SIB accumulation across SI windows for IoT NTN may be optionally supported by UE implementation without specification impact and without UE capability discussion, if epoch time is explicitly indicated by network.

	OPPO ([3], R1-2300262)
	Proposal 1: It can be left to eNB implementation to configure a proper K_offset to ensure there is sufficient processing time for UE to prepare an uplink transmission.
Proposal 2: Send an LS to RAN2 and propose the description change of K_offset in TS 36.300.

	OPPO ([4], R1-2300263)
	Draft LS on UE processing time for Rel-17 IoT NTN

	OPPO ([5], R1-2300264)
	Draft CR on corrections to eMTC support for NTN

	Ericsson ([6], R1-2301152)
	Observation 1: In our view, considering that interference randomization has continued to apply for features standardized in subsequent releases, and given that no drawbacks have been foreseen to support it in NTN, then interference randomization can be made available for NB-IoT over NTN.
Observation 2: The HL parameter name “ue-CE-NeedSegmentedPrecompensationGaps” in TS 36.211 [2], is misaligned with respect to how it was captured in TS 36.331 (“ntn-SegmentedPrecompensationGaps-r17”) [3]. Clauses 5.3.4 and 5.4.3 in TS 36.211 need to align the above parameter name with respect to TS 36.331.
Proposal 1: The interference randomization introduced in Rel-14 can be made available for NB-IoT over NTN.
· A Text Proposal (TP) has been presented in [1], in relation with it, the wording “operation” in the text “for frame structure type 1 operation” is suggested to be removed since such a wording has not been used in any clause of TS 36.213.
Proposal 2: Adopt the TP in section 3 of R1-2301152 to correct the HL parameter name misalignment between “ue-CE-NeedSegmentedPrecompensationGaps” and “ntn-SegmentedPrecompensationGaps-r17”.

	Qualcomm ([7], R1-2301391)
	Observation 1: There is no specification text capturing the timeline requirements (minimum processing time) for NTN IOT. Based on current specifications, the UE has to process channels and provide a response within an arbitrarily small time.
Proposal 1: Capture the timeline requirements agreed in the RAN1#111 conclusions in the specifications.
Proposal 2: Adopt the TP in Section 2 of this document.

	Nokia ([8], R1-2301568)
	Observation 1: RAN1 has concluded the IoT NTN UE is allowed to accumulate SIBs across SI windows to ensure reliable decoding in challenging coverage conditions. 
Observation 2: The UE may not be able to determine the SIB31 Epoch time based on implicit signalling if the UE accumulates SIB31 across SI windows.

Proposal 1: RAN1 send LS (draft in the appendix) to RAN2 to inform about the conclusion on SIB accumulation across windows and some companies’ concern on implicit signaling of the SIB31 Epoch time.
Proposal 2: No update to Rel17 specification and leave it to later release for further check on impact of Koffset configuration in the long connection time case.


	Nokia ([6], R1-2301739)
	Draft CR on correction of UE capability parameter name in 36.211

	Huawei, HiSilicon ([9]	R1-2301747)
	Observation 1: As long as the Koffset is larger than the sum of common TA and UE specific TA, the ‘physical time’ left to UE for NPDSCH processing and ACK/NACK preparation will not smaller than that for TN.
Proposal 1: For IoT NTN, extra conditions for processing time with the introduction of Koffset is not needed.
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