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[bookmark: _Toc72871732]Introduction

[bookmark: _GoBack]This document is the feature lead (FL) summary of contributions for the “IoT-NTN Timing relationship enhancements” agenda item. 

This is the FL document for round 1 of [105-e-NR-NB_IoT_eMTC-03] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on May 24, May 27 – Sam (Sony)
Companies are encouraged to provide their views and comments by UTC 15:00 on Wednesday May 26, 2021 in the relevant sections for this first round of email discussions.

[bookmark: _Toc72871733]Overview of Main Issues from company contributions
At RAN1#104bis-e, the following timing relationships were explicitly agreed for further study:
· PDCCH order to PRACH for both eMTC and NB-IoT
· PRACH preamble retransmission for both eMTC and NB-IoT

Analysis of companies’ contributions to this AI at RAN1#105-e shows that a substantial majority concentrated on the studies of the timing relationships for both NB-IoT and eMTC. A few other issues were also raised in contributions and these are also summarised in this FL document. 
[bookmark: _Toc72871734]Correct Error in previous agreement
Apple spotted and raised this issue which is clearly an error in an agreement at RAN1#104bis-e.



The offending agreement is:
Agreement:
The following eMTC timing relationships need enhancing for essential minimum functionality of IoT NTN:
· MPDCCH to PUSCH 
· RAR grant to PUSCH 
· MPDCCH to scheduled uplink SPS 
· PUSCH to HARQ-ACK on PUCCH 
· CSI reference resource timing 
· MPDCCH to aperiodic SRS 
· Timing advance command activation
· FFS: MPDCCH order to PRACH
· FFS: Other eMTC timing relationships

[bookmark: _Toc72871735]Companies’ Observations and Proposals
One company raised this issue.
	Apple
	Proposal 1: The following eMTC timing relationships need enhancing for essential minimum functionality of IoT NTN:
· MPDCCH to PUSCH 
· RAR grant to PUSCH 
· MPDCCH to scheduled uplink SPS 
· PDSCH to HARQ-ACK on PUCCH 
· CSI reference resource timing 
· MPDCCH to aperiodic SRS 
· Timing advance command activation
· FFS: MPDCCH order to PRACH
· FFS: Other eMTC timing relationships




[bookmark: _Toc72871736]FL Analysis and Proposal on Correct Error in previous agreement
The 4-th bullet point should read ‘PDSCH to HARQ-ACK on PUCCH’. FL makes the following proposal and encourages companies to express their agreement (or not).
FL Proposal 1.1-1:
Make a TP to correct error in TR to: 
------ TP -------------
The following eMTC timing relationships need enhancing for essential minimum functionality of IoT NTN:
· MPDCCH to PUSCH 
· [bookmark: _Hlk72840112]RAR grant to PUSCH 
· MPDCCH to scheduled uplink SPS 
· PDSCH to HARQ-ACK on PUCCH 
· CSI reference resource timing 
· MPDCCH to aperiodic SRS 
· Timing advance command activation
· FFS: MPDCCH order to PRACH
· FFS: Other eMTC timing relationships

[bookmark: _Toc72871737]Timing relationships and TA
Some companies raise the issue whether timing relationships in eMTC and NB-IoT take into account timing advance. For example, this is how the ‘NPDSCH to HARQ-ACK on NPUSCH format 2’ timing relationship for NB-IoT is described in section 16.4.2 of TS 36.213
A UE that finishes the reception of a NPDSCH for which a HARQ-ACK/NACK is needed on NPUSCH, is expected to start the NPUSCH transmission carrying the HARQ-ACK/NACK after the end of DL subframe n+k0’-1.
The start of the NPUSCH in this case is at time Tt = ‘the end of DL subframe n+k0’-1’. The question that companies raising this issue are asking is whether Tt takes into account the TA or not.
· If Tt already takes the TA into account, then the NPUSCH will be transmitted starting from time Tt.
· If Tt does not take the TA into account, then the NPUSCH will be transmitted starting from time Tt -TA.
The TA in terrestrial networks is a tiny fraction of the subframe duration. It is therefore to be expected that Tt taking or not taking the TA into account is highly unlikely to change the starting subframe of the UL transmission. In NTN however, the TA has a duration of 10s of subframes so, taking the TA into account in the setting of Tt will very likely change the starting subframe of the UL transmission.
[bookmark: _Toc72871738]Companies’ Observations and Proposals
Three companies raised this issue which can have a significant bearing on all the timing relationships. Sony and ZTE raised the issue with respect to extending timing relationships effectively asking whether the UL transmission time arising from n+k0+K_offset takes the TA into account or not.

	Ericsson
	[bookmark: _Toc68276572]Observation 1: It is not clear whether the various timing relationships in eMTC and NB-IoT take into account timing advance (TA).
[bookmark: _Toc68276574]Proposal 1: RAN1 to first discuss existing eMTC and NB-IoT timing relationships to reach a common understanding, before discussing any potential required adjustment(s) within the context of NTN.

	Sony
	Observation 2: It is desirable to minimise the impact of timing relationship enhancements on eNB UL channel or signal detection and/or decoding.
Proposal 3: When enhancing relationships by K_offset extension, apply the extension before the TA.


	ZTE
	Proposal-4: For NB-IoT over NTN, applying slot n+k+offset as the first slot of the transmission of the codeword for scrambling initialization sequence calculation is expected without additional specification impacts.



[bookmark: _Toc69124184][bookmark: _Toc72871739]FL Analysis and Proposals on Timing relationships and TA
Whilst the specifications do not explicitly answer the question, we can surmise the answer from the reason the timing relationship is described in the specifications in the first place. The stipulation that the UE ‘is expected to start the PUSCH transmission’ from the start of subframe n+k0’ is a declaration that the eNB is expecting the start of the PUSCH to occur in the UL subframe that coincides with DL subframe n+k0’ at the eNB. The eNB needs this knowledge of the starting subframe because when a PUSCH is transmitted, the initialisation of the generator for the sequence used to scramble the TB carried in the PUSCH is as follows (section 5.3.1 of TS36.211):
[image: ].
In this equation  is the subframe number - in this case, the subframe number of the starting subframe of the PUSCH. It is reasonable to surmise that if Tt already takes the TA into account, then the gap at the eNB between transmitting a PDSCH and receiving the PUSCH carrying its HARQ-ACK/NACK would then depend on the UE-specific TA. In NTN where the TA can be 100s of subframes long, the time interval between the eNB transmitting the PDSCH and when it can expect to decode the related HARQ-ACK/NACK would vary from UE to UE by many subframes. Furthermore, the eNB PUSCH decoding procedures will also have to be different for NTN since the scrambling for each PUSCH would also depend on the UE-specific TA at the time of transmission.
Taking this into account, FL suggests the following conclusion based on a study of Rel16 and follows up with a suggested agreement for this SI. FL encourages companies to comment on the proposed conclusion and proposed agreement in the Tables provided.
FL Proposal 1.1-1:
Conclusion: The description of timing relationships for eMTC and NB-IoT in Rel16 do not take the TA into account.

FL Proposal 1.1-2:
Proposed agreement: In IoT NTN timing relationships enhanced by extension (e.g. by K-offset) and in which the UE is expected to transmit on the UL (PUCCH, PUSCH, or a signal) in response to a reception on the DL (PDCCH or PDSCH), the UE will apply the timing relationship enhancement by extension prior to applying the TA to the UL transmission. 

	Company
	Support Proposals 1.1-2
	Comment

	MediaTek
	Support
	Same comment as in 1.1-1

	Ericsson
	Not support
	As discussed in GTW, this formulation is confusing. A different formulation is needed.

	Apple
	
	Our solution to this issue for IoT NTN is to deduct UE specific TA from Koffset when UE determines its UL transmission subframe. With this approach, the network scheduling time is not affected. 

	ZTE
	Not support
	We need to re-phrase this sentence since it’s not clear, e.g., “by extension?”  If there is no proper description for the general agreement, we can take it case by case, i.e., firstly conclude that there is no spec changes on the spec for scrambling code generation.

	Lenovo, MotoM
	
	We are not clear about the motivation of the proposal. Hope further clarification

	CMCC
	
	Same concern with Ericsson and ZTE.

	Nokia, NSB
	Not support
	We also think there is no need to modify specification. Based on current specification and NTN information, it is clear for UE and eNB to have common understanding on scrambling sequence selection. 

	SONY
	Support
	This proposal is required as the specification needs to be clear about whether (1) timing extension is applied first followed by TA, or (2) TA is applied first followed by timing extension. The signal transmitted by the UE would be different depending on which way round timing extension and TA are applied. There would be differences in the scrambling sequence applied (TS36.211 section 5.3.1, 10.1.3.1).

	Huawei, HiSilicon
	Support the intent, wording may be revised
	We understand the moderator’s intention such that, say, K_offset would be applied before any TA is considered. Thus, for example, the scrambling code and DMRS sequence would be applied based on the timing relationship extension and is

	Samsung
	Not support
	Proposal is not clear. It needs further discussion. 



[bookmark: _Toc72871740]SECOND ROUND FL Analysis and Proposals on Timing relationships and TA
10 companies commented on the proposal. 3 supporting, 4 not support, and 3 did not express a view because the intent of the proposal is not clear to them. Apple suggested an alternative suggestion to ‘deduct the UE-specific TA from the K-offset’. As Huawei explains in their comment, the issue is one of signal generation for the UL transmission. FL will try a further explanation of the issue taking the PDCCH to PUSCH timing relationship which was agreed in RAN1#104bis-e for enhancement by extension by K-Offset as an example.

In current specifications, (section 16.5.1 of TS 36.213 for NB-IoT) this is how the NPDCCH to NPUSCH timing relationship is described.
	A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n scheduling NPUSCH intended for the UE, perform, at the end of 
-	n+k0 DL subframe for FDD, 
-	k0 NB-IoT UL subframes following the end of n+8 subframe for TDD,
a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni with i = 0, 1, …, N-1 according to the NPDCCH information where
-	subframe n is the last subframe in which the NPDCCH is transmitted and is determined from the starting subframe of NPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and
-	….

-	value of k0 is determined by the scheduling delay field () in the corresponding DCI according to Table 16.5.1-1 for FDD and Table 16.5.1-1A for TDD 




According to this, the NPUSCH is transmitted starting from subframe n+k0. This means that any scrambling codes, DM-RS generated for this transmission are generated starting from ns = n+k0. In terrestrial networks where the TA is likely small, it does not matter much whether the scrambling codes and DM-RS are generated from a subframe for which the TA is already applied since  int(n+k0 – TA) = n+k0 is generally true. For this reason, the specifications do not explicitly say whether ns is calculated with the TA applied or not. In NTN, it is agreed in RAN1#104bis-e that the PDCCH to PUSCH timing relationship shall be enhanced by extending with K-Offset. This means that the NPUSCH will be transmitted starting from subframe n+k0 + K-Offset. Since in NTN the TA is likely many multiples of subframe durations, we need to ensure that it is understood that any scrambling codes and DM-RS generated for the NPUSCH transmission are generated starting with ns = n+k0 + K-Offset and not with ns = n+k0  - TA + K-Offset. This can be done by stipulation in the specifications that the timing relationship extension by K-Offset is done first and the PUSCH is generated before the TA is applied.

With this additional explanation, it is desirable to find out how companies now, hopefully with a better understanding the issue feel about the revised proposal Companies are encouraged to make their views known in the following table.

FL Proposal 2.2-1: In IoT NTN timing relationships enhanced by extension (e.g. by K-offset) and in which the UE is expected to transmit on the UL (PUCCH, PUSCH, or a signal) in response to a reception on the DL (PDCCH or PDSCH), the UE will apply the extension prior to applying the TA to the UL transmission. 

	Company
	Support Proposals 2.2-1
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Toc72871741] PDCCH order to PRACH 
PDCCH order to PRACH timing relationship for both eMTC and NB-IoT is one of the outstanding timing relations that was agreed for further studies at RAN1#104-e. Companies have continued to study this timing relationship and provided their views at RAN1#105e.

[bookmark: _Toc72871742]Company Observations and Proposals 
	Company
	Support Enhancement
	Observations and Proposals

	Oppo
	No
	Proposal 1: adding additional offset for NPDCCH order is not necessary.  

	Intel
	Yes
	Proposal 3: 
· MPDCCH/NPDCCH ordered PRACH/NPRACH should be supported for NTN without blind detection at the eNB
· Alt. 1: PRACH occasion is determined at the eNB based on UE-specific TA reported by the UE
Alt. 2: UE selects PRACH occasion based on slot offset K_offset

	MediaTek
	No
	Proposal 5: For NB-IoT / eMTC, blind detection of NPDCCH / NPDCCH ordered RACH is supported without new enhancements

	CMCC
	Yes/No
	Proposal 1: Postpone the discussion on timing relationship enhancement for NPDCCH order to NPRACH in NB-IoT over NTN to wait for the conclusion in NR NTN.
Proposal 2: Postpone the discussion on timing relationship enhancement for MPDCCH order to PRACH in eMTC over NTN to wait for the conclusion in NR NTN.

	ZTE
	No
	Proposal-5: In NB-IoT/eMTC over NTN, no modification is needed for timing of PDCCH order to PRACH.

	Xiaomi
	Yes/No
	Proposal 1: Keep an aligned design between NTN and IoT NTN for the N/MPDCCH ordered PRACH.

	Samsung
	Yes
	Proposal 1: For NB-IoT in NTN, introduce an additional delay of k_offset subframes before transmission of a random access preamble when the random access procedure is initiated by a PDCCH order.

	InterDigital
	Yes/No
	Proposal-1: Rely on decisions made in the NR NTN WI for the use of Koffset for the PDCCH order to PRACH

	Nokia, Nokia Shanghai Bell
	
	Proposal 7: Following issues can be considered in normative phase after NR NTN has conclusion, where IoT special issue can be considered with NR NTN solution as a reference,
· Whether to update K_offset after initial access, also whether the update is from RRC or MAC
· RA response window extension 
· PDCCH order PRACH



9 companies made proposals and/or observations. Of these, 2 companies proposed that this timing relationship should be enhanced, 3 companies outrightly say No arguing that the eNB can blindly detect the RACH preamble and 3 companies urge that we wait for the outcome of the same discussion in NR-NTN. Nokia suggests that this can be considered during the normative phase with NR NTN related decisions as a reference.
[bookmark: _Toc72871743]FL Analysis and Proposal on PDCCH order to RACH
According to section 16.3.2 (for NB-IoT) and section 6.1.2 of TS36.213, when a PDCCH order to RACH is received in subframe n, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe  n+k2 where a PRACH resource is available. For NB-IoT, k2 > 8 and for eMTC, k2 > 6. One question that arises is whether the transmission of the preamble following a PDCCH order is based on an assumption of TA = 0 or not. If it is based on an assumption of TA = 0, then no timing advance needs to be applied to the preamble and it will be transmitted in a RACH occasion after n + k2. It is expected that the eNB can start to blindly detect the preamble from after UL subframe n+k2+0.5*RTT.  If however there is no ‘TA = 0’ assumption, then the preamble will need to be time advanced and transmitted in subframe n+k2-TA. If k2 < TA, then it would be expected of the UE to transmit a preamble before it has completed reception of the order to transmit one in subframe n. It has been previously agreed that for PRACH preamble transmission in NTN, the UE will pre-compensate for the TA on the UL. It therefore seems that, enhancement by time extension would be needed for this timing relationship. 
As these issues are also being discussed in NR NTN, FL makes the following proposal for two options. Companies are encouraged to pick and option and comment on their choice.
FL Proposal 1.3-1
· Option 1:  Proposed Agreement: The following timing relationship for both eMTC and NB-IoT needs enhancing for essential minimum functionality of IoT NTN:
· PDCCH order to RACH
· Option 2: Recommendation: Postpone the discussion on timing relationship enhancement for PDCCH order to PRACH in NB-IoT and eMTC over NTN and wait for the conclusion on this issue in NR NTN.
	Company
	Support Option1 or Option 2?
	Comment

	MediaTek
	Option 2
	Fine to wait for NTN NTN conclusion on this topic

	Ericsson
	Option 2
	Not urgent to decide.

	Apple
	Option 2
	We could reuse the solutions in NR NTN. 

	ZTE
	Neither
	In the specification on (N)PDCCH order to (N)PRACH, for NB-IoT, k2 > 8 and for eMTC, k2 > 6, there is no limitation on the maximum value of k2. It’s not convinced to assume k2 < TA. So the suggestion is :
Proposal: In NB-IoT/eMTC over NTN, no enhancement is needed for timing of (N)PDCCH order to (N)PRACH.

	Lenovo, MotoM
	Option 2
	Fine to wait for NR NTN conclusion on this topic

	CATT
	Option 2
	Wait for NTN conclusion

	CMCC
	Option 2
	Fine to wait for NTN NTN conclusion on this topic

	Spreadtrum
	Option 2
	Fine to wait for the conclusion on this issue in NR NTN.

	Nokia, NSB
	Option 2
	As NR NTN is still on discussion, better to wait conclusion from NR NTN as reference for IoT NTN.

	SONY
	Option 2
	We can wait for the NR NTN conclusion.
As it stands, there probably needs to be a spec change for NB-IoT / eMTC. Basically, the UE should send a PRACH preamble as soon as it reasonably can after receiving a PDCCH order, allowing for some decoding time of the PDCCH and encoding time for the PRACH (which is covered by the k2 parameter). The timing relationship needs to take account that the PRACH must be TA pre-compensated at transmission by the UE.

	Huawei, HiSilicon
	Support Option 2
	We may need to consider the conclusion that was reached at last GTW that the timing relationship in current specification has not consider TA at least for some cases. It is not clear whether the any specification change would be required for the case as well. 
In practice, the outcome would only be available at the potential WI phase, but these are in any case issues that can be addressed at that stage. As far as the TR is concerned, we understand it is sufficient to reflect those timing relationships only that RAN WG1 has reach a common understanding on.

	Samsung
	
	It would be fine to wait for the conclusion in NR NTN, but if not possible to conclude in this meeting it is suggested to capture in the TR timing relationships that need further study. It can be done in the WI phase.

	
	
	



[bookmark: _Toc72871744]SECOND ROUND FL Analysis and Proposal on PDCCH order to RACH
12 companies expressed their views. Of these, 11 support or effectively support (Samsung thinks ‘it would be fine’) Option 2. Only ZTE thinks that a decision can be taken at this time because, there is no limitation on the value of k2 in the current specifications and so the UE can transmit in a RACH occasion much beyond 6 or 8 subframes. The current specifications say that the UE should transmit in any RACH occasion it finds after 6/8 subframes. Considering the comment from ZTE, if an NTN UE finds a RACH occasion in subframe 6, why should the UE not transmit its PRACH in it since the specification would allow it to? FL thinks this issue is about specifying the subframe of the earliest RACH occasion the UE is allowed to use for transmitting the PDCCH ordered RACH. In FL’s opinion, this earliest subframe ought to lie well beyond the TA and hence the need for extension. FL encourages companies to reflect some more on this issue. However, given how late we are in the process, FL adopts Option 2.

FL Proposal 2.3-1: Recommendation
· Postpone the discussion on timing relationship enhancement for PDCCH order to PRACH in NB-IoT and eMTC over NTN and wait for the conclusion on this issue in NR NTN.

[bookmark: _Toc72871745]Preamble Retransmission Timing Relationship
Preamble retransmission timing relationship was discussed in RAN1#104bis-e for both eMTC and NB-IoT on NTN and it was earmarked for further study. Companies have studied this some more for RAN1#105e.
[bookmark: _Toc72871746]Companies’ Views

	Company
	Support Enhancement?
	Proposals and Observation

	Huawei
	No
	Observation 1: UE can select a suitable occasion for PRACH retransmission according to the UE-specific TA and the existing protocol.
Proposal 1: There is no need to enhance the timing relationship of NPRACH preamble retransmission.

	CATT
	Yes
	Proposal 1: For NB-IoT in NTN, timing enhancement of preamble retransmission is needed.

Proposal 2: For eMTC in NTN, timing enhancement of preamble retransmission is needed.

	MediaTek
	No
	Proposal 6: Release 15 RACH preamble re-transmission is used for NTN with the start of the RAR window offset by UE-sat-gNB RTT.

	CMCC
	Yes/No
	Observation 1: If DL subframe n is used for timing of PRACH preamble retransmission, there is no need for enhancement on timing relationship enhancement.
Proposal 3: If DL subframe n is used for timing of PRACH preamble retransmission, FFS whether specification modification for clarification is needed, e.g.,
Proposal 4: If UL subframe n is used for timing of PRACH preamble retransmission, support timing enhancement based on K_offset.

	Sony
	Yes
	Observation 1: Legacy specification stipulates the maximum retransmission timing for the PRACH preamble.

Proposal 1: PRACH preamble retransmission timing relationship needs enhancing for essential minimum functionality for eMTC and NB-IoT in IoT NTN.

Proposal 2: Enhance the PRACH preamble retransmission timing relationship by extending it by K_offset. 

	ZTE
	Yes
	Proposal-6: In NB-IoT/eMTC over NTN, enhancement on the timing of PRACH preamble retransmission is needed.

	Samsung
	No
	Proposal 2: The timing relationship for PRACH retransmission in NB-IoT is reused for NTN NB-IoT.

	Xiaomi
	Yes
	Proposal 2: Enhancement for preamble retransmission for NB-IoT/eMTC can be considered.



[bookmark: _Toc72871747]FL Analysis and Proposals on Preamble Retransmission Timing Relationship
8 companies have expressed their views in their contributions. FL discerns that of this, 4 companies think the timing relationship needs enhancements; 3 companies think it does not and CMCC thinks it may need enhancement depending on whether the timing for PRACH retransmission is determined by UL or DL subframe timing.
In TS 36.213, (section 6.1.1 for eMTC and section 16.3.2 for NB-IoT) there are stipulations that govern the latest time that a UE should be ready to retransmit PRACH if it fails to receive RAR to a recent PRACH transmission in the subframe where it expected to receive the RAR
The stipulations are of the form that the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe  n+m where m is 12ms for NB-IoT and 4 or 5 subframes in eMTC.
It has been previously agreed that for NTN, the UE will pre-compensate the TA before PRACH transmission. This is different from Rel16 in which the UE transmits PRACH with the assumption of TA=0. In terrestrial networks, 12ms (for NB-IoT) and 4 or 5 subframes (for eMTC) are significantly larger than the TA. In NTN however, the UE is expected to advance the retransmit time of the PRACH by the UE-specific TA. As the UE-specific TA can be larger than 12ms in NB-IoT and 4 or 5 subframes in eMTC, we would be expecting the retransmission before receiving subframe n from which the UE determines that a retransmission is needed. It does therefore seem that we need an enhancement of this timing relationship. 
Based on this analysis, FL makes the following proposals and encourages companies to make their views known.

Initial FL Proposal 1.4-1: The following NB-IoT timing relationship needs enhancing for essential minimum functionality of IoT NTN:
· PRACH preamble retransmission

Initial FL Proposal 1.4-2: The following eMTC timing relationship needs enhancing for essential minimum functionality of IoT NTN:
· PRACH preamble retransmission

	Company
	Support Proposals 1.4-1 & 1.4-2
	Comments

	MediaTek
	Not Support
	Release 15 RACH preamble re-transmission is used for NTN with the start of the RAR window offset by UE-sat-gNB RTT (UE-specific TA).

	Ericsson
	Not support
	It depends on how to interpret the existing spec text, as pointed out by CMCC. We first need to align understanding on the existing spec text before concluding.

	Apple
	
	The similar discussions occur in NR NTN. Hence, we propose to reuse the decision in NR NTN when it is agreed. 

	ZTE
	Support
	The 2 outcomes depend on different understanding on the specification.
[image: ]
Understanding alt 1: UE to transmit a new preamble sequence no later than in subframe  n+12, where UE transmits in UE UL n+12 as showed above, which can’t cover the large TA so enhancement is needed.
Understanding alt 2: UE to transmit a new preamble sequence no later than in subframe  n+12, where UE received DL e.g.RAR in subframe n in absolute timing line, and then in 12 ms, a new preamble is transmitted in subframe n’+12.
We prefer Understanding alt 1, which is consistent as the agreed timing relationship cases in last meeting.

	Lenovo, MotoM
	
	Share the similar with E///. We should have the basic understanding of the whole spec. e.g., TS36.213, there is no explicit indication the subframe as DL or UL, we should firstly align the understanding in IoT NTN group. 

	CATT
	Support
	Current specification defined one fixed time offset 12ms, but for NTN, RTT would exceed this time offset.
We think based on current specification, new timing relationship should be considered.

	CMCC
	
	Same view as Ericsson and Lenovo, we first need to align understanding on the existing spec text before concluding.

	Spreadtrum
	
	We first need to align the understanding on timing of preamble retransmission in existing spec text before concluding.

	Nokia, NSB
	Not support
	There is no need to have additional timing offset defined for preamble retransmission case. If UE does not detect Msg2, it will simply follow the procedure as outlined in 36.321.

	SONY
	Support
	There needs to be a spec change in this area. Basically, the UE should retransmit the PRACH preamble within 12ms / 4-5 subframes of not receiving a RAR. 
Given that we have agreed that the RAR grant to [timing advanced] PUSCH timing relationship needs to be extended, it seems logical that the no-RAR to [timing advanced] PRACH preamble retransmission timing relationship also needs to be extended.

	Huawei, HiSilicon
	Don’t support
	UE can select a occasion for PRACH retransmission based on current specifcation.

	Samsung
	Not support
	It seems there is no need for this enhancement, but OK to further discuss.



[bookmark: _Toc72871748]SECOND ROUND FL Analysis and Proposals on Preamble Retransmission Timing Relationship
12 companies expressed a view in the first round discussion. 3 companies support the proposals while 9 companies do NOT Support. Of the 9, 4 companies think that we first need to align understanding on what existing specifications say about PRACH retransmission. 
MediaTek comments that “Release 15 RACH preamble re-transmission is used for NTN with the start of the RAR window offset by UE-sat-gNB RTT (UE-specific TA).” FL does not think that the start of the RAR window has a relevant bearing on this issue. The issue is about how early do the specifications allow the UE to retransmit a preamble for which the UE has determined that there is no response. Current specifications allow the UE can retransmit the PRACH preamble within 12ms / 4-5 subframes. If the UE has 12ms to transmit but then has to pre-compensate for the current UE-specific TA, then pre-compensation is not possible if the TA is larger than 12ms.
As for alignment of understanding on whether the subframes referred to in the current specifications are UL or DL subframes raised by 4 companies, FL will attempt an explanation of the issue.
 Here is, for example relevant text from section 6.1.1 of TS36.213 (for eMTC).
	If a random access response is received and its reception ends in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe  n+5.



Here is relevant text from section 16.3.2 of TS36.213 (for NB-IoT).
	If a random access response is received and the corresponding DL-SCH transport block ending in subframe n does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than the NB-IoT UL slot starting 12 milliseconds after the end of subframe n.



It seems plausible that in both cases subframe n is a DL subframe because it is the last subframe of the DL-SCH. In the NB-IoT text, a reference is made to ‘the NB-IoT UL slot starting 12 milliseconds after the end of subframe n’. This is confirmation that the 12ms is measured on the UL subframes/slots. Whilst for NB-IoT it does clearly say that the 12ms marks the start of an UL slot, it is not said in eMTC that the 5 subframes are UL subframes. However, we can surmise that this is the case because the eMTC text is otherwise quite similar in structure to the NB-IoT texts. Secondly, the 5 subframes for eMTC and the 12ms for NB-IoT are meant to allow the UE some processing time for (1) decoding of the DL-SCH carrying the RAR and (2) preparing the preamble to be retransmitted. Since the object is about the minimum time this would take to allow the UE to start retransmission of the preamble on the UL, it is reasonable to conclude that these times would be measured against UL subframe times. 
From this, it can be reasonably concluded that  the 5 subframes and 12ms both refer to UL subframes/time. As ZTE suggests in their comment, if the interpretation is that n+k1 is an UL subframe, then we need to extend the timing relationship.
Firstly however, it would be helpful to test whether companies agree with the above analysis and the conclusion that subframe n+k1 (eMTC) is an UL subframe and n+12ms (NB-IoT) is measured on UL subframes. Companies are encouraged to express their opinion and comment on it.

FL Question 2.4-1: Do you agree with this analysis and the conclusion that subframe n+k1 in current eMTC specification is an UL subframe and n+12ms in current NB-IoT specifications is measured on UL subframes?

	Company
	Agree/Disagree
	Comment

	
	
	

	
	
	

	
	
	



Accordingly, given the above explanation which hopefully aligns the understanding of companies, FL would like to ask companies to reconsider their assessment of the following proposals. Companies are encouraged to express their opinion and comment on it.

Initial FL Proposal 2.4-2: The following NB-IoT timing relationship needs enhancing for essential minimum functionality of IoT NTN:
· PRACH preamble retransmission

Initial FL Proposal 2.4-3: The following eMTC timing relationship needs enhancing for essential minimum functionality of IoT NTN:
· PRACH preamble retransmission
	Company
	Support Proposals 2.4-2 & 2.4-3
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Toc72871749]UE specific TA 
Companies have continued to study the issue of UE-specific TA and express the following in their contributions.
[bookmark: _Toc72871750]Companies’ Views

	Huawei
	Observation 2: For stationary UE, calculate UE specific TA at the network side could save the signalling overhead.
Proposal 2: Support UE reporting its location to calculate UE specific TA for the stationary UEs.


	Qualcomm
	Proposal 2: Introduce UE reporting of UE-specific TA. FFS details.

	Intel
	Proposal 1: 
· Reporting of additional TA applied by the UE to compensate service link delay calculated based on GNSS information and satellite ephemeris is necessary to enable half-duplex FDD operation

	Nokia, Nokia Shanghai Bell
	Observation 2: Operating according to maximum propagation delay in half duplex deployment is resource inefficient.
Observation 3: The impact of collision of DL and UL because of large TA may not impact much in some cases.
Proposal 5: For first step, it should be studied how much the collision impact is.
Observation 4: Reporting each Timing Advance change leads to high uplink signalling load.
Observation 5: Limiting Timing Advance reporting to events where the TA has changed reduces the signalling, but due to moving satellites the signalling is not completely minimized.
Observation 6: Defining a TA reference, based on UE location, can minimize signalling overhead, because network and UE can both predict TA. UE only needs to report if it has moved.
Proposal 6: Reporting UE location for determining UE-specific Timing Advance in half duplex deployments is one method, which can be used by eNB scheduler to avoid UL-DL collisions. The method can be considered to be added to the TR 36.763.

	Asia Pacific Telecom, FGI, ITRI, III
	[bookmark: _Toc71202563][bookmark: _Toc71202569]Observation1: If satellite ephemeris is broadcasted via system information, then NB-IoT Ues may not update UE-specific TA in RRC_CONNECTED except when T331 is running.
Proposal 1: UE reports the UE specific TA pre-compensation at the RACH procedure (MSG3 or MSG5) using a MAC CE.
[bookmark: _Toc71202564]Observation2: If TA reporting only exists during initial access, NW cannot update K_offset in RRC_CONNECTED more than one time.

	Sony
	Proposal 4: A timing advance command is associated with a reference location. The reference location indicates which node (UE, eNodeB or satellite) the timing advance command refers to.

Proposal 5: A timing advance command is associated with a reference time. The reference time indicates the time at which the timing advance is valid. The reference time of the timing advance command can be signaled to the UE either in MAC CE or PDCCH.



[bookmark: _Toc72871751]SECOND ROUND FL Analysis and Proposals on UE-specific TA 
At RAN1#104bis-e, the following agreement related to UE-specific TA was made.
Agreement:
Capture the following in the TR:
The UE-specific TA and/or K_offset can be used by the eNB in its scheduling to avoid UL-DL collisions in FDD-HD.


An implication of the agreement is that the eNB needs to know the UE-specific TA in order to carry out scheduling so as to avoid UL-DL collisions in FDD-HD. This presupposes that if the TA is calculated at the UE, it would need to be reported to the eNB. Companies who have made proposals on the UE-specific TA have identified the following issues:
· Issue#1: The signalling load between the UE and eNB for TA updates and reporting because of the rapid change in TA that can be experienced because of satellite movement in LEO. Proposals to resolve this issue include reporting the UE position instead so that the network can determine the UE-specific TA. This is based on an expectation that for slow moving or stationary UEs, the location does not change rapidly and so the UE can be configured to report its location only when its location has changed beyond some threshold.
· Issue#2: Configuring or indicating the point and time at which the UE-specific TA is calculated. The UE-specific TA, whether calculated at the UE or eNB, has to be exchanged between the UE and eNB. If it is calculated at the eNB and then signalled by TAC, for example, to the UE, it will take RTT/2 seconds to get to the UE. During this time, the satellite would have moved (and possibly the UE too) and so the effective TA may have changed by the time the UE receives the TAC. Since the eNB knows how the satellite will move (from ephemeris information), it can take this movement into account when it calculates the TA. Then after RTT/2 seconds when the UE receives the TAC the TA it carries will be closer to the actual TA of the UE. In this example, the point for which the TA was calculated is the UE and the time is the time at which the UE received the TAC. If the eNB ignored the movement of the satellite in its calculations, then the point for which the TA was calculated is the eNB and the time is the time at which the eNB transmitted the TAC. In this case, after the UE receives the TAC, it would have to update it to reflect the movement of the satellite during RTT/2 seconds.
At this late stage, it may be difficult to make progress on these issues. FL thinks that to keep the issues alive, it may be best to capture something in the TR on these issues so they can be further discussed during the normative phase. FL encourages companies to express their views on the following proposals.
Issue#1
FL Proposal 2.5-1: Capture the following in the TR
RAN1 discussed the signalling load involved in maintaining accurate UE-specific TA in Rel17 IoT and techniques to reduce the signalling load. Decisions can be made during a subsequent normative phase.

	Company
	Support Proposal 2.5-1? 
	Comments

	
	
	

	
	
	

	
	
	




Issue#2
As only 2 companies raised this issue, it would be useful to get views and comments from other companies.
Companies are encouraged to comment on the need to define a point and time reference at which the UE-specific TA is calculated.

	Company
	Comments

	
	

	
	

	
	




[bookmark: _Ref72407430][bookmark: _Toc72871752]UE-specific K-Offset
At RAN1#104bis-e, the following agreement related to UE-specific K-Offset was made.
Agreement:
Capture the following in the TR:
The UE-specific TA and/or K_offset can be used by the eNB in its scheduling to avoid UL-DL collisions in FDD-HD.

Agreement:
The following aspects of Koffset are not to be studied further and can at least rely on decisions made in the NR NTN WI:
· Explicit or implicit indication in system information
· Support UE-specific Koffset after initial access

In this second agreement the issue of ‘Support for UE-specific K-Offset after initial access’ was allowed to be pending a decision from NR NTN where this issue is also under discussion. Despite this, companies have continued to study the issue of UE-specific K-offset. To be fair, the views of most companies have been expressed with regards to using the UE-specific K-Offset for scheduling at the eNB in order to avoid UL-DL collision as per the first agreement above. Companies have expressd the following in their contributions.

[bookmark: _Toc72871753]Companies’ Views
	Intel
	Proposal 4: 
· There is no need to support K_offset update after initial access for eMTC and NB-IoT
If update of K_offset is not supported eNB will be required to configure K_offset value corresponding to the worst-case RTT in time period corresponding to the SI content update. Larger K_offset value corresponds to larger delays for UL transmission which is not very important for NB-IoT and eMTC. Thus, for eMTC and NB-IoT there is no need to support K_offset update after initial access.

	Apple
	Proposal 3: RAN1 to study the necessity of updating  after initial access. 
In IoT over NTN, the motivation of using an updated  after initial access is not strong. If a cell specific  is used after initial access, the scheduling may be inefficiency for some Ues, which increases latency for these Ues. However, the latency requirements for IoT service are quite relaxed. For example, the latency requirement is up to 15 ms for eMTC devices and up to 10 seconds for NB-IoT devices. Hence, the update of  after initial access does not seem to be necessary. 
On the other hand, the updated  value after initial access is closely related to UE specific TA. Note that the UE specific TA reporting to eNB may be needed for eNB’s scheduling to avoid UL-DL collisions in FDD-HD. Hence, the main additional effort to support the update of  after initial access is eNB’s signaling of .

	Nokia, Nokia Shanghai Bell
	Proposal 1: Beam specific processing is not introduced into LTE IoT NTN and Cell-specific K_offset could be used for time relation in IoT NTN. 
Proposal 7: Following issues can be considered in normative phase after NR NTN has conclusion, where IoT special issue can be considered with NR NTN solution as a reference,
· Whether to update K_offset after initial access, also whether the update is from RRC or MAC
· RA response window extension 
· PDCCH order PRACH

Observation 2: Operating according to maximum propagation delay in half duplex deployment is resource inefficient.
Observation 3: The impact of collision of DL and UL because of large TA may not impact much in some cases.
Proposal 5: For first step, it should be studied how much the collision impact is.
Observation 4: Reporting each Timing Advance change leads to high uplink signalling load.
Observation 5: Limiting Timing Advance reporting to events where the TA has changed reduces the signalling, but due to moving satellites the signalling is not completely minimized.
Observation 6: Defining a TA reference, based on UE location, can minimize signalling overhead, because network and UE can both predict TA. UE only needs to report if it has moved.
Proposal 6: Reporting UE location for determining UE-specific Timing Advance in half duplex deployments is one method, which can be used by eNB scheduler to avoid UL-DL collisions. The method can be considered to be added to the TR 36.763.

	InterDigital
	Proposal-2: Cell-specific Koffset is only considered for IoT-NTN

	Asia Pacific Telecom, FGI, ITRI, III
	Proposal 2: For NB-IoT Ues, K_offset update in RRC_CONNECTED may not be needed, considering latency enhancement as non-essential and the scheduling flexibility provided by k0.

	ZTE
	Observation-1: Collision between UL transmissions and corresponding downlink scheduling will be avoided by proper configuration of K_offset.
Observation-2: Configuration of UE-specific K_offset based on the knowledge of UE-specific TA can further enhance the performance along with the handling of UL-DL collision for FDD-HD UE.
Proposal-1: The TA report should be considered to avoid UL-DL collisions by enabling the configuration of UE-specific K_offset for FDD-HD UE. Details of TA report should be considered in the normative work.
Proposal-2: In case of segment pre-compensation, the value of reported TA can be either the first or last TA values applied at corresponding segment.

	Xiaomi
	Proposal 3: Further study the feasibility of using UE-specific TA and/or K_offset to resolve the DL-UL collision issue considering the impact on the UE’s power consumption.




[bookmark: _Toc72871754]FL Analysis and Proposals on UE-specific K-Offset
The cell/beam-specific K-Offset may be updated to a UE-specific K-Offset after initial access. Besides the signalling overhead that this update would entail, companies argue it may not be necessary in the case of IoT NTN.Without the availability of a UE-specific K-Offset, the eNB can use a common K-Offset (based on the maximum RTT in the cell or beam) for scheduling on the UL and DL. However, this would entail additional latency and reduce link utilisation efficiency for Ues within the beam/cell that are closest to the satellite as such Ues could have a significantly smaller UE-specific K-offset than the maximum K-offset. This difference can be somewhat reduced in NR NTN by adopting beam-specific common K-offsets rather than cell-specific common K-offsets (in a deployment scenario in which one cell is made up of multiple beams). However, there are no beams in Rel16 NB-IoT or eMTC – only cells. Some companies express the view that the hit on link utilisation efficiency and latency is not critical for NB-IoT or eMTC applications and therefore suggest that there be no update of K-Offset after initial access i.e. no UE-specific K-Offsets in IoT NTN. The FL is interested to know what all other companies think about this issue. Companies are therefore encouraged to show their preference for one of the following options and provide some comments on their preference.

FL Initial Proposal 1.6-2: 
· Option 1: Proposed Agreement: A common cell-specific K-Offset can be used for UL/DL scheduling in eMTC and NB-IoT on NTN.  Note: K-Offset is not updated after initial access.
· Option 2: On Support for a UE-specific Koffset after initial access, wait for a decision from NR NTN.


	Company
	Option Supported 
	Comments

	MediaTek
	Option 1 
	IoT NTN is likely to have small number of beamspots. Cell-specific for UL/DL scheduling is sufficient

	Ericsson
	
	No need to make decision at this stage. Can be a discussion in WI.

	Apple
	Option 1
	The support of UE-specific Koffset needs additional signaling from NW to gNB. The system can work without the UE-specific Koffset as the latency requirements in IoT is relaxed. 

	ZTE
	
	We can leave it to the normative work.

	Lenovo, MotoM
	Option 1
	Cell-specific for UL/DL scheduling is enough for IoT scenarios.

	CATT
	Option 2
	For FD-HDD case, UE specific K-offset may be beneficial.

	CMCC
	Option 1
	Cell-specific for UL/DL scheduling is enough for IoT scenarios.

	Spreadtrum
	
	We also think that the decision on UE-specific K_offset can be made in WI.

	Nokia, NSB
	Option 2
	We agree to have cell-specific K_offset, but as the discussion from NR NTN is still not completed, it is preferred wait for NR NTN as a reference.
Further study is needed for IoT specific requirement.

	SONY
	Option 1
	For essential minimum functionality, the system will work with cell-specific Koffset. While a UE-specific Koffset can reduced latency and reduce power consumption, this can be considered as a Rel-18 enhancement.

	Huawei, HiSilicon
	Support Option2
	We prefer UE-specific Koffset to avoid UL-DL collisions in FDD-HD and allow more efficent scheduling. The details would need to be ironed out at the potential WI stage.

	Samsung
	
	It can be handled during the WI phase. Conclusion in NR NTN can be considered for NTN-IoT at that time.



[bookmark: _Toc72871755]SECOND ROUND FL Analysis and Proposals on UE-specific K-Offset
12 companies expressed their views on this proposal. 5 for Option 1, 3 for Option 2 and 4 expressing the view that this issue can be decided in the normative phase. As some companies have argued, because of the predominance of intermittent transmissions in IoT NTN the requirements for a UE-specific K-Offset may be different when compared to NR NTN. It is therefore conceivable that the decisions for the two systems may be different. For this reason, perhaps it is advisable to capture something to this effect in the TR to prompt discussion and decision at the normative phase. FL makes the following proposal and encourages companies to comment.

FL Proposal 2.6-1: Capture the following in the TR:
RAN1 discussed that UE-specific K-Offsets may not be needed in Rel17 IoT NTN. The decision on this can be taken during the normative phase.

	Company
	Support Proposal 2.6-1? 
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Toc72871756]GNSS Measurements
At RAN1#104bis-e there was a near consensus on this proposal:
FL Proposed Conclusion 4.7-1:  Prior to UL transmission the UE may have to perform GNSS measurements to aid UL synchronisation if its previous GNSS measurement is no longer valid.
Given the lack of agreement, companies have provided their views in contributions on this issue.
[bookmark: _Toc72871757]Companies’ Views
	MediaTek
	Observation 1: With implementation for GNSS measurements re-suing paging and DRX procedures, timing relationships defined for idle DRX / eDRX / PSM and for connected DRX / eDRX can be re-used.
Proposal 7: Re-use timing relationships for legacy paging and DRX procedures for UE acquisition of GNSS position fix assuming simultaneous GNSS and NTN NB-IoT/eMTC operation is not used in the device

	Intel
	Proposal 2: 
· It is assumed by RAN1 that a UE in has valid GNSS measurements available for UL synchronization
· No need to discuss additional time gap for GNSS measurements in RAN1

	Ericsson
	[bookmark: _Toc71638660]Discussion on impact of GNSS measurements on timing relationships highly depends on the discussion in A.I. 8.15. It is not necessary to study the impact of GNSS measurements on timing relationships until material progress is achieved in A.I. 8.15.2.
1. [bookmark: _Toc71638663]RAN1 to postpone the discussion on impact of GNSS measurements on timing relationships until sufficient progress is made in A.I. 8.15.2.

	Sony
	Proposal 6: When the UE is scheduled PDSCH and does not have a valid GNSS measurement, the timing relationship between PDSCH and PUCCH is extended by a time that is sufficient to perform a GNSS measurement.

	CMCC
	Proposal 5: Prior to UL transmission the UE may have to perform GNSS measurements to aid UL synchronization if its previous GNSS measurement is no longer valid.
Proposal 6: There is no need to specify GNSS measurements windows.


	Nokia, Nokia Shanghai Bell
	Proposal 3: whether UE has accurate GNSS or not should be a common understanding between UE and Node B.
Proposal 4: UE and Node B should have coordination on whether UE has a stale GNSS information. FFS for detail solution could be discussed in normative phase.

	ZTE
	Proposal-7: The GNSS measurement behaviors should be defined to mandate the UE to acquire its own position for UL synchronization. Detailed configuration on the GNSS measurement can be determined in normative phase.

	CAT
	



[bookmark: _Toc72871758]SECOND ROUND FL Analysis and Proposals on GNSS Measurements
This issue was also discussed in AI 8.15.2 and in the GTW session of May 24, it was agreed that the details of the acquisition of the GNSS position and validity of the GNSS position can be discussed in normative phase.
FL Recommendation 2.7-1: Drop this issue for the rest of this meeting.

[bookmark: _Toc72871759]Timing offset for the start of RAR window
This issue was discussed in RAN1#104bis-e and culminated in the following FL recommendation:
Study the value for the RAR window offset and how it is determined both at UE and eNB for
discussion at next meeting.

Accordingly, companies have provided their views in contributions at this meeting.
[bookmark: _Toc72871760] Companies’ Views

	CATT
	Proposal 3: Indicating the feeder link RTT to help UE to derive the RAR reception timing is supported.

	MediaTek
	Proposal 8: RAN1 wait for NR NTN agreements on enhancements to ra-ResponseWindow and mac-ContentionResolutionTimer in NR NTN.

	CMCC
	Proposal 7: The start of RAR window is compensated by UE-gNB RTT.
· If downlink and uplink frame timing are aligned at gNB, no additional signal is needed.
· If downlink and uplink frame timing are not aligned at gNB, an additional K_RAR_offset is needed, wherein,
K_RAR_offset = UE-gNB RTT - 
The start of ra-ResponseWindow and msgB-ResponseWindow = K_RAR_offset + 
where,  is the timing advance applied by an NR NTN UE.
· In scenario 2-b (RU located at gateway, with gateway and gNB located away from each other), 
K_RAR_offset = 2 * the propagation delay between NTN GW and gNB
· In scenario 3 (RU located at satellite) if supported,
K_RAR_offset = feeder link RTT


	Apple
	Proposal 4: RAR window offset is set as the UE specific RTT to eNB.  
Proposal 5: Feeder link RTT is broadcasted in system information. 

	Fraunhofer IIS, Fraunhofer HHI
	Observation 1: The RAR window offset shall be equal to the RTT between UE to the eNB.
Observation 2: In case of RP at eNB or at satellite, we only need to signal a single value to the UE.
Proposal 1: RAN1 to set the RP to either eNB or satellite. 
Proposal 2: RAN1 to consider reporting the UE-to-satellite RTT to the eNB. 
Proposal 3: RAN1 to consider broadcasting the common part of the delay to all UEs in the cell.
Proposal 4: RAN1 should adopt the same solution for signaling of the common delay as in NR NTN WI. 

	Nokia, Nokia Shanghai Bell
	Proposal 7: Following issues can be considered in normative phase after NR NTN has conclusion, where IoT special issue can be considered with NR NTN solution as a reference,
· Whether to update K_offset after initial access, also whether the update is from RRC or MAC
· RA response window extension 
· PDCCH order PRACH



[bookmark: _Toc72871761]FL Analysis and Proposals on RAR Window Offset
RAN2 has already decided that a RAR window offset will be used. It is down to RAN1 to determine the value for the RAR window offset.  Of the companies that have expressed views, the dominant view is that the offset should be set as the RTT between the UE and eNB. By the time of Msg2 during initial access however, this RTT is not fully known at both the UE and eNB. Further, the information required by the UE and/or eNB to calculate the RTT depends on the location of the reference point (RP) which is the point on the eNB to UE link at which the UL/DL frames are considered as aligned. As MediaTek suggests, these issues are under discussion in NR NTN. Based on this analysis, the FL makes the following proposal and invites companies to consider and make their views known.
FL Initial Proposal 1.7-1: The RAR window offset value for NR NTN, the parameters used for its calculation and how these are configured or signalled together form a starting point for IoT NTN.
	Company
	Support Proposals 1.7-1
	Comment

	MediaTek
	Support proposal
	Fine to use NR NTN conclusion for this topic

	Apple
	Support
	

	ZTE
	
	The details can be postponed but we can conclude that: Timing offset for the start of RAR window is needed.

	Lenovo, MotoM
	support
	

	CATT
	Support
	Additional issue can be further studied for IoT case.

	CMCC
	Support
	

	Spreadtrum
	Support
	

	Nokia, NSB
	Support
	

	SONY
	Support
	There does not seem to be anything that is specific to IoT-NTN here, so we can align with NR NTN.

	Huawei, HiSilicon
	Support
	Details would be worked out at the potential WI stage

	Samsung
	Support
	



[bookmark: _Toc72871762]SECOND ROUND FL Analysis and Proposals on RAR Window Offset
11 companies commented on this proposal. ZTE comments that “The details can be postponed but we can conclude that: Timing offset for the start of RAR window is needed.”. It was already decided by RAN2 for NR NTN that a RAR window offset is needed. RAN1 should decided the value. 10 of the commenting companies support the proposal. So, FL makes this concluding proposal:
FL Proposal 2.8-1: The RAR window offset value for NR NTN, the parameters used for its calculation and how these are configured or signalled together form a starting point for IoT NTN.

[bookmark: _Toc72871763]PDCCH Monitoring
This issue was discussed at RAN1#104bis-e but no consensus was reached on an agreement. The issue arises because if the timing relationship between a PDSCH and a PUSCH carrying the HARQ-ACK is enhanced by extension, then the increased waiting period to the PUSCH is effectively wasted for the particular UE leading to reduced throughput for the given UE. The discussion is about how to mitigate this waste by allowing the eNB to transmit another scheduling PDCCH scheduling another PDSCH for the same UE for sometime after the PUSCH transmission.
[bookmark: _Toc72871764]Companies’ Views
	Spreadtrum
	Proposal 1: PDCCH monitoring restrictions need to be enhanced. 

	Qualcomm
	Observation 1: For GEO Set 1 deployments, with cell-specific K_offset, the waiting period between receiving a NPDSCH and transmitting the HARQ-ACK (which is given by the maximum differential delay in the cell) can accommodate at least one PDCCH, provided it coincides with a valid PDCCH monitoring occasion.
Proposal 3: RAN1 to consider enabling PDCCH monitoring in “waiting periods”—for example, between receiving NPDSCH and transmitting HARQ ACK in NB-IoT—to mitigate suboptimal throughput.

	ZTE
	Proposal-3: Current restrictions on NPDCCH monitoring in specification can be reused with specification adjustment on the timing description after introduction of K_offset.

However, it should be considered to adapt impact of introduction of K_offset due to large TA effect.As Figure 1 Illustration of adapting to impact of introduction of K_offset shown, e.g., assume NPUSCH transmission of 1st HARQ process start from n+k+K_offset, for single TB unicast case, UE can continue receiving 2nd DCI Format N0 before subframe n+k-2+ K_offset, and the scheduled NPUSCH of second HARQ process will not exceed UL subframe n+k+255 + K_offset. Then with the retained constraint in current specification, the collision between the UL transmission and potential 2nd PDCCH reception can be avoided. 
[image: ]
[bookmark: _Ref6744]Figure 1 Illustration of adapting to impact of introduction of K_offset




[bookmark: _Toc72871765]FL Analysis and Proposals on PDCCH Monitoring
When this was discussed at RAN1#104bis-e, there were at least 3 issues that most companies agreed on:
1. If the timing relationship is extended by a UE-specific K-Offset, then the degree of throughput reduction will be minimised. In section 2.6, there is the possibility that a UE-specific K-Offset may not be needed in IoT NTN. If this is the case, then the throughput loss may be significant for Ues whose actual UE-specific K-Offset is substantially smaller than the configured cell specific K-Offset.
2. Throughput mitigation is not a minimum essential functionality as advised by RAN#91e.
3. There are PDCCH monitoring restrictions in Rel16 NB-IoT and eMTC which will not be met when relevant timing relationships are enhanced by extension. For example, such restrictions appear in section 16.6 of TS36.213 for NB-IoT. These restrictions will need updating but this can be done during a future normative phase.
The above analysis notwithstanding, most companies think that this issue does not comprise an essential minimum functionality as guided by RAN#92e. FL however, agrees with those companies who suggest that this issue be documented in the TR. FL therefore makes the following proposals and encourages companies to share their opinions in the tables provided.
FL Initial Proposal 1.8-1: Identify the timing relationships whose enhancement by extension impacts the throughput and discuss this impact in the TR.
	Company
	Support Proposals 1.8-1
	Comment

	MediaTek
	Not support
	Throughput enhancements can be postponed to future releases

	Ericsson
	Not support
	As pointed out by ZTE’s proposal in the table above, there is no throughput impact.

	ZTE
	Not support
	As discussed in our contribution, the intention is only to clarify the timing for PDCCH to PUSCH instead of introduction of enhancement to update the restriction for throughput.

	Lenovo, MotoM
	
	We agree the proposal in general, but we should align the TR proposal with TR to be proposed in 8.15.4 (HARQ related topic agenda has similar discussion).

	CATT
	Not support
	

	Nokia, NSB
	Not support
	No need to discuss this or add in TR before any issue found that the target data rate can not be achieved.

	SONY
	Not support
	Throughput enhancements are not essential minimum functionality.

	Huawei, HiSilicon
	Don’t support
	We continue to see power consumption aspects of more importance that any ephemeral throughput enhancements at this stage.

	Samsung
	Not support
	No need to discuss in this Release or add it to the TR.
This has been discussed in 8.15.4, and there is no consensus to support this. 



FL Initial Proposal 1.8-2: Identify PDCCH monitoring restrictions in Rel16 for both NB-IoT and eMTC impacted by enhancement of some timing relationships by extension and discuss the impacts in the TR.
	Company
	Support Proposals 1.8-2
	Comment

	MediaTek
	Not support
	Can be postponed to future releases

	Ericsson
	Not support
	As pointed out by ZTE’s proposal in the table above, there is no throughput impact. Besides, PDCCH monitoring is already under discussion under 8.15.4.

	ZTE
	
	As discussed in our contribution, the intention is only to clarify the timing for PDCCH to PUSCH instead of introduction of enhancement to update the restriction for throughput.

	Lenovo, MotoM
	
	We agree the proposal in general, but we should align the TR proposal with TR to be proposed in 8.15.4 (HARQ related topic agenda has similar discussion).

	CATT
	NOT support
	

	Spreadtrum
	
	Our view is that the descriptions of current restrictions on PDCCH monitoring in TS 38.213 need a minor specification adjustment when k_ Offset is introduced.

	Nokia, NSB
	Not support 
	No need to discuss this or add in TR before any issue found that the target data rate can not be achieved.

	SONY
	Support
	RAN1 should identify whether there are any monitoring restrictions that impact minimum essential functionality. We don’t need to look at monitoring restrictions from the perspective of enhancing throughput / latency / power consumption etc.

	Huawei, HiSilicon
	
	We reserve further comments upon reviewing any text proposal provided to the TR on this aspect.

	Samsung
	Not support
	Discussion is ongoing in 8.15.4.



[bookmark: _Toc72871766]SECOND ROUND FL Analysis and Proposals on PDCCH Monitoring
9 companies commented on FL initial proposal 1.8-1 and 10 on FL initial proposal 1.8-2. For the majority of the respondents, there is no enthusiasm to either deal with these issues here or even on the merits of the issues. The issue of extra monitoring of PDCCH was also discussed in AI 8.15.4 and in the last GTW session, it was agreed that RAN1 has not found consensus on this for Rel17.
FL Recommendation 2.9-1: Drop this issue for the rest of this meeting.

[bookmark: _Toc72871767]	Transmission Gap in IOT NTN

[bookmark: _Toc72871768]Companies’ Views

	Spreadtrum
	[bookmark: OLE_LINK8][bookmark: OLE_LINK7]Proposal 2: Enhancement on the UL transmission gap in IoT NTN is needed.

Considering the large TA of NTN, the configured transmission gap and the actual transmission gap will not be aligned, as shown in the figure 1. Therefore, the length of transmission gap in existing specifications need to be extended to ensure that the UE has enough time for frequency synchronization. 

[image: ]
Figure 1: Illustration of the misalignment of the configured transmission gap and the actual transmission gap.


	CATT
	Observation 1: There might have the collision of GAP and PUSCH/PRACH signal after GAP because of different UE_TA applied.
Proposal 7: Add a small GP or split a small period from original 40ms GAP as reserved time to solve transmission collision for HD-FDD case.

	ZTE
	Proposal-8: UL compensation gap enhancement to aid segment pre-compensation should be considered.



[bookmark: _Toc72871769]SECOND ROUND FL Analysis and Proposals on transmission gap in IoT NTN
This issue seems like an issue for the WI phase. Hence FL makes the following proposal. Companies are encouraged to append their comments.

FL Comment 2.10.1: The issue of changing the UL transmission gap in IoT NTN can be treated in the normative phase.
	Company
	Comment

	
	

	
	

	
	

	
	




[bookmark: _Hlk72344120][bookmark: _Toc72871770]Timing for power saving in partial coverage NTN networks

[bookmark: _Toc72871771]Companies’ Views

	Nokia, Nokia Shanghai Bell
	Proposal 2: It could be studied from timing PoV on power saving in NTN scenario, with e.g. partial coverage of NTN network.
Cube satellite has been discussed in contributions in RAN1 103-e meeting, where satellite is of small size and with small coverage. In this type of scenario, the coverage is not always available, or the UL transmission is not always appropriate especially for IoT UE with large coupling loss. For power saving of IoT UE, it is preferred to be wake-up for data transmission in appropriate UL timing. Whether scheduling delay still work well and how it need to adapt to the NTN scenario, whether there are any other issue from timing in IoT over NTN scenario for power saving, all these question could be studied in the IoT over NTN scenario, which is different from previous study in TN.

	
	



[bookmark: _Toc72871772]SECOND ROUND FL Analysis and Proposals on Timing for power saving in partial coverage NTN networks
This issue seems like it falls outside of the RAN#91e guidance for minimum essential functionality as there are lots of implications for partial coverage including issues that are outside RAN. FL makes the following proposal. Companies are encouraged to append their comments.

FL Comment 2.11.1: The issue of partial coverage NTN networks to support Cube satellites is not a minimum essential functionality for Rel17.
	Company
	Comment

	
	

	
	

	
	

	
	




[bookmark: _Toc72871773]Support for EDT
Support for EDT was already discussed in RAN1#104e and many companies expressed the view that it was too early to consider in Rel17. 
[bookmark: _Toc72871774]Companies’ Views
	Asia Pacific Telecom, FGI, ITRI, III
	[bookmark: _Toc71202571]Proposal 3: Support of EDT shall be considered in RAN1
[bookmark: _Toc71202572]Proposal 4: If timing relationship enhancement on Msg3 can be done, then no additional timing relationship enhancement is needed to support early data transmission (EDT) in NTN.

EDT allows one uplink data transmission optionally followed by one downlink data transmission during the random-access procedure as specified in TS 36.300. Early data transmission refers to both CP-EDT and UP-EDT.
· For CP-EDT, UL/DL user data are transmitted in NAS messages without transition to RRC CONNECTED.
· For UP-EDT, UL/DL user data are transmitted on DTCH without transmission to RRC CONNECTED.
Figure 2 provides the CP-EDT and UP-EDT procedures based on TS 36.300. User data is transmitted via Msg3.
[image: ]
[bookmark: _Ref71188954]Figure 2: MO-EDT for CP/UP CIoT EPS optimization
From the RAN1 perspective based on our understanding of TS 36.213, if timing relationship enhancement on Msg3 has been done, then no timing relationship enhancement for EDT is needed. RAN1 shall confirm no timing relationship enhancement is needed to support EDT in NTN.


	
	

	
	



[bookmark: _Toc72871775]SECOND ROUND FL Analysis and Proposals on Support for EDT
Only one company raises the issue of support for EDT. It may be deemed to be outside the RAN#91e guidance with respect to minimum essential functionality. It would be useful to capture the views of companies on this issue.
Given the above, FL makes the following proposal and companies are encouraged to make their views known.

FL Proposal 2.13-1:
Proposed Question: What is your companies’ view on EDT as a minimum essential functionality under the RAN#91e guidance for Rel17 IoT NTN.
	Company
	Company View

	
	

	
	

	
	

	
	




[bookmark: _Toc72871776]Interrupted DL subframes
Qualcomm has raised the issue of calculation of interrupted DL subframes. These are subframes in half-duplex transmissions during which the UE is not expected to monitor for PDCCH either because the UE is preparing to receive scheduled DL transmissions such as PDSCH or the UE is preparing to execute UL transmissions such as PUSCH. According to Qualcomm’s contribution, there is no TA term in the calculation of such interrupted DL subframes in current specifications because the TA in terrestrial networks is too small (typically less than 1ms) to influence the location of such subframes. For IoT NTN, the UE-specific TA can be large enough (as much as 100s of ms) and so can change the location of such subframes.
[bookmark: _Toc72871777]Companies’ Views
	Qualcomm
	Proposal 1: The definition of downlink interrupted subframes (e.g., those before and after a PUSCH, PRACH, PUCCH, and half-duplex guard periods), where a half-duplex UE is not expected to monitor PDCCH, is modified, in accordance with the large UE-specific TAs in NTN.
Proposal 2: Introduce UE reporting of UE-specific TA. FFS details.

[image: A screen shot of a smart phone
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Figure 1: Definition of DL interrupted subframes in the presence of large NTN-specific TAs.

	
	



[bookmark: _Toc72871778]SECOND ROUND FL Analysis and Proposals on Interrupted Subframes
As this issue has not been discussed before in RAN1, FL makes the following proposal and encourages companies to give their comments during this second round.

FL Survey: What is your view on changing the calculation ‘interrupted subframes’ in IoT NTN. In particular what is your assessment of this issue with respect to the RAN#91e guidance on minimum essential functionality?
	Company
	Comment

	
	

	
	

	
	

	
	




[bookmark: _Toc72871779]Referenced Documents
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