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[bookmark: _Toc103952619]Introduction
This is the feature lead (FL) summary of contributions for the following discussion:  
[109-e-R17-IoT-NTN-02] Email discussion for maintenance on timing relationship enhancements for issues 2-1, 2-2, 2-3, 2-4, 2-5 and 2-6 from R1-2205110 – Sam (Sony)
· 1st check point: May 13 (any RRC impact by May 12)
· Final check point: May 18

The issues to be tackled in this discussion were identified during the preparatory phase and are summarised in R1-2205110. The table below is reproduced from there:
	Issue#
	Issue
	References
	FL initial assessment 

	2-1
	[bookmark: _Hlk102553635]NPDCCH Monitoring restrictions (case 1-6)
FL: this issue has been discussed in at least 3 meetings. The spec could be clearer but all companies seemed to agree at last meeting that the spec is not wrong.
	R1-2203089, R1-2203386, R1-2203991
	E

	2-2
	NPDCCH Monitoring restrictions (case 7-10) for misaligned UL and DL frame timing
FL: there seems to be a particular issue warranting a second look when UL and DL frame timing is not aligned. 
	R1-2203089, R1-2203386, R1-2203722  
	H

	2-3
	Address NPDCCH monitoring restrictions for subframes post-NPUSCH
FL: this is the case in Rel16 and so RAN1 should make sure it is maintained in Rel17
	R1-2204997
	E

	2-4
	Consistency of use between logical time and physical time in timing relationship descriptions
FL: this will help make the spec clearer with respect to Issue#2-1 for example.
	R1-2204997
	E

	2-5
	Capture RAN1#108e agreement on calculation of UE-eNB RTT
FL: this agreement was made in the last meeting and should be incorporated in the spec.
	R1-2203386
	E

	2-6
	IoT NTN WI has dealt only with FDD. Maintain legacy behaviour in specs for TDD TS36.213 clauses 16.4.2, 16.5.1, 10.2
FL: Makes sense not to change spec in the case of TDD
	R1- 2203632
	E



[bookmark: _Toc103952620]Sections to consider in this discussion round
Companies only need to consider the sections whose title begins with THIRD ROUND in this round. Specifically, company views are sought in the following sections:
· 2.1.4
· 2.2.4


[bookmark: _Toc103952621]Overview of Main Issues from company contributions
From the preparatory phase, 6 issues have already been identified as outlined in Table 1. In this section, FL shall summarise company contributions on each issue and make proposals.

[bookmark: _Toc103952622]Issues# 2.1 & 2.4: NPDCCH Monitoring restrictions (case 1-6)
[bookmark: OLE_LINK3][bookmark: OLE_LINK5]In RAN1 #106bis-e, restrictions on NPDCCH monitoring were discussed and the different cases needing study for enhancement were designated in the following agreement.
	Agreement:
NPDCCH monitoring restrictions have been identified for further checking to see if changes for NB-IoT need to be made for the following cases:
· case 1: MTBG NPUSCH
· case 2: 2 NPUSCH HARQ processes scheduled
· case 3: long single NPUSCH when MTBG or 2HARQ configured
· case 4: single NPUSCH scheduled by DCI format N0 or RAR
· case 5: NPUSCH format 2 in response to DCI format N1
· case 6: NPRACH in response to PDCCH order
· case 7: NPUSCH with same HARQ process when 2 HARQ configured
· case 8: subframes after NPUSCH processing
· case 9: subframes after NPUSCH carrying Msg3
· case 10: NPRACH for SR for long NPRACH transmissions
· case 11: NPRACH for SR for short NPRACH transmissions
· FFS: the changes in each case
· FFS: additional cases



At RAN1#107e, RAN1 agreed as follows:
Agreement
Modification of the designation of subframes with NPDCCH monitoring restrictions is needed for at least Cases 1 to 6.
Following a further discussion at RAN1#107e, companies could not reach a consensus as to the preferred way to describe in the specifications the DL subframes that the UE does not have to monitor for NPDCCH.  The following was concluded on cases 1-6:
Conclusion:
Leave it to spec editor to formulate in the specs the NPDCCH monitoring restrictions for Cases 1 to 6. 

Explanatory Note for editor
When the UE changes from receiving on the DL to transmitting on the UL (or vice versa), immediately before/after the DL/UL switch the UE is not required to monitor an NPDCCH candidate in some DL subframes. The designation of these subframes in the spec needs to take the “effect” of the TA into consideration. There may be multiple ways to capture this in the specifications for (at least) Cases 1 to 6. Two options (in principle) are described below, to guide the spec editor to capture this as best he/she sees it. Examples of where the changes may apply for cases 1 to 6 can be found as examples in appendix A in R1-2112554.

Option 1: The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of downlink subframe timing. This would typically involve inserting a “-TA” term in their indexing.
 
Option 2: The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of uplink subframe timing using the indexing of the UL subframes that coincide in time with the DL subframes in question.
 
Taking Clause 16.6 of TS 36.213 Rel17 as an example, the specification editor uses the form:
… if the NB-IoT UE has a NPUSCH transmission ending in subframe n (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3.
in describing the subframes designated for restricted NPDCCH monitoring. It therefore seems that the spec editor leans towards Option 2 in the way these subframes are described in the spec. The spec editor has not however clarified what “accounting for uplink transmission timing” means and how it is to be achieved in this context. Some companies think this could lead to misinterpretations and would like the language to be clearer. Other companies think the description in the current spec is fine.
[bookmark: _Toc103952623]Companies Views
	Huawei
	Observation 1: The description on the timing relationships is typically based on logical timing and there is no need to introduce a physical timing of TA.
Proposal 2: For description on the NPDCCH monitoring of case1~6, option 2 is preferable, and the current specification text is enough.

	MediaTek
	Proposal 9: It is preferable to utilize Option 1 for NPDCCH monitoring restrictions for Cases 1 to 11 in the specifications.
· The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of downlink subframe timing. This would typically involve inserting a “-TA” term in their indexing.

Observation 4: For Option 2 for NPDCCH monitoring restrictions for Cases 1 to 6 in the specifications, it is necessary to clarify the UE behaviour in the specifications where eNB schedules the NPUSCH to start in UL subframe n+k, where the ‘k’ variable is a generic subframe index corresponding to “k0+ K_offset –TA”. 

	OPPO
	Proposal 1: For NPDCCH monitoring restrictions.
· Adopt following TP#1 for TP 36.213 V17.1.0

*** < Beginning of TP#1 for TP 36.213 V17.1.0> ***
16.6	Narrowband physical downlink control channel related procedures
*** < Unchanged parts are ommitted> ***
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k (accounting for uplink transmission timing),
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to downlink subframe overlapping with uplink subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from downlink subframe overlapping with uplink subframe n+k-2 to downlink subframe overlapping with uplink subframe n+k-1; and
· the UE does not expect to receive a DCI Format N0 before downlink subframe overlapping with uplink subframe n+k-2 for which the corresponding NPUSCH format 1 transmission ends later than subframe n+k+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to downlink subframe overlapping with uplink subframe n+k-1. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
*** < Unchanged parts are ommitted> ***
If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
-	for FDD, if the corresponding NPUSCH format 2 transmission starts from subframe n+m (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to downlink subframe overlapping with uplink subframe n+m-1. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 for "PDCCH order" ending in subframe n, and 
-	for FDD, if the corresponding NPRACH transmission starts from subframe n+k (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to downlink subframe overlapping with uplink subframe n+k-1. 
-	for TDD, if the corresponding NPRACH transmission ends in subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
*** < Unchanged parts are ommitted> ***
*** < End of TP#1 for TP 36.213 V17.1.0> ***

	Qualcomm
	Proposal 3: Clarify the use of logical/physical time in different places of the specifications.
· Option 1: For half-duplex monitoring restrictions (such as Example 1.2 in this contribution), use logical time to index uplink transmissions with UL indices, DL reception with DL indices, and use a TA term to link the two.
· Option 2: Include a table in the specifications to state which relationships use logical time, and which use physical time.
· Currently, only the half-duplex monitoring restrictions appear to use physical time, while other timing relationships use logical time.



[bookmark: _Toc103952624]FIRST ROUND Discussion Issues# 2.1 & 2.4 NPDCCH Monitoring restrictions (case 1-6)
[bookmark: _Hlk103072887]The UE is not expected to monitor DL subframes for NPDCCH just before, during and immediately after the time when it transmits on the UL. Around these times, UL subframe indexing and/or UL absolute time that incorporates the TA are both clear for the UE. Therefore, what the specification has to describe is what DL subframes coincide or overlap with the given UL subframe, as OPPO puts it. The spec editor’s leaning towards Option 2 (using logical time instead of absolute time) is understandable because Rel16 already describes these subframes using logical subframe indexing. As suggested by OPPO, FL does not think that the spec editor’s approach should be changed too drastically. FL proposes the following TP with respect to cases 1 – 6. In this TP, when the original text indexes a DL subframe, for example:
 “NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n”, 
The coincident UL subframe is described with respect to this index as:
 “uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n”
This allows the indexing in the rest of the text to be consistently describe DL or UL subframes as the case may be. In this TP, k or m are generic subframe indices.

*** < Beginning of TP#1 for TS 36.213 V17.1.0> ***
16.6	Narrowband physical downlink control channel related procedures
*** < Unchanged parts are omitted> ***
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing),
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1; and
· the UE does not expect to receive a DCI Format N0 before subframe n+k-2 for which the corresponding NPUSCH format 1 transmission ends later than subframe n+k+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
*** < Unchanged parts are omitted> ***
If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
[bookmark: _Hlk102741782]-	for FDD, if the corresponding NPUSCH format 2 transmission starts from an uplink subframe which, after accounting for uplink transmission, timing overlaps with downlink subframe n+m (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 for "PDCCH order" ending in subframe n, and 
-	for FDD, if the corresponding NPRACH transmission starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1. 
-	for TDD, if the corresponding NPRACH transmission ends in subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
*** < Unchanged parts are omitted> ***
*** < End of TP#1 for TS 36.213 V17.1.0> ***

FL Proposal 2.1-1:
Suggest to spec editor the above TP#1 to section 16.6 of TS 36.213 
	Company
	Support/Not Support
FL Proposal 2.1-1
	Comments and Proposal

	MediaTek
	Partly Support
	[bookmark: _Hlk103073010]As we discussed in out Tdoc(R1-2203386), it is necessary to clarify the UE behaviour in the specifications where the ‘k’ variable is a generic subframe index corresponding to “k0+ K_offset –TA”, so that UE can follow the spec to define overlapping subframe is “k0+ K_offset –TA”.
In the TP, replace “n+k (accounting for uplink transmission timing)“ with “n+k (accounting for uplink transmission timing)  (k variable is a generic subframe index corresponding to “k0+ K_offset –TA”)”
In the TP, replace “n+m (accounting for uplink transmission timing)“ with “n+m (accounting for uplink transmission timing)  (m variable is a generic subframe index corresponding to “m0+ K_offset –TA”)”

	ZTE
	Fine
	We think the original statement drafted by editor is clear enough. But if the majority view is to further clarify it, we are fine.

	Huawei, HiSilicon
	Support
	

	OPPO
	Support
	

	Ericsson
	Not support
	The legacy specification text in clause 16.6 for TN should be preserved to avoid any unforeseen issues. Any NTN related modification should be added to clause 16.6 separately, e.g., using a sentence “For NTN, …”.
It is not clear how to interpret “accounting for uplink transmission timing”, and therefore TP#1 is not preferred in its current form.

	Nokia, NSB
	Not Support
	We think the new TP is different from the original meaning. E.g. it is DL n+k but not UL n+k in the new TP. While for UE, there is non-alignment between UL and DL in NTN. We think better to keep the “accounting for uplink transmission timing” as it is also clear for UE behavior.

	Spreadtrum
	Support
	

	Qualcomm
	Support (OK also with MTK’s proposal)
	This is much clearer. 
To Nokia’s comment: the “intention” always is to not monitor DL “just before/just after” an UL “which overlaps” with the certain DL transmission. It is essentially capturing a “half-duplex constraint”

	SONY
	
	We should further consider the issue raised by Ericsson. Would the proposed update to the specifications change legacy TN functionality? We need to be careful that we don’t inadvertently change TN functionality.

For this section, the comma needs to be moved to after “timing”:

If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
-	for FDD, if the corresponding NPUSCH format 2 transmission starts from an uplink subframe which, after accounting for uplink transmission, timing overlaps with downlink subframe n+m (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.


	Mavenir
	See Comments
	We still support Option1 to avoid any misinterpretation for IoT-NTN, to mention the NPDCCH monitoring restriction in absolute timing of DL subframes. We are OK if the majority supports the TP#1.



[bookmark: _Ref103261058][bookmark: _Toc103952625]SECOND ROUND Discussion Issues# 2.1 & 2.4 NPDCCH Monitoring restrictions (case 1-6)
Of the 10 responding companies, 5 support, 3 supports partly (MTK, Sony, Mavenir) and 2 do not support (Ericsson and Nokia NSB). Ericsson asks for an interpretation of “accounting for uplink transmission timing”. For all cases 1 – 6, the UE knows with respect to DL subframe timing the index of the DL subframe at the start of which it should start UL transmissions. It gets this index from the index of the DL subframe in which it completed reception of the NPDCCH (n), the specified scheduling (k), and the timing relationship enhancement (Koffset). So, when the current specification says “subframe n+ k to subframe n+m-1” these indices are DL subframe indices because they are all calculated from n which is the index of the DL subframe in which the precursor related NPDCCH reception was completed on the DL. Note that in TN, the coincident UL subframes at the UE typically have the same indices as these DL subframes since the difference in UL/DL timing (the timing advance) is very small compared to a subframe duration. In NTN however, the TA is many subframes long and so the indices of the coincident UL subframes would be substantially different. 
Therefore, the UE knows that having completed the precursor NPDCCH reception at the end of DL subframe n, it has to transmit during DL subframe n+k+Koffset in the UL. The UE does not however transmit on the UL during DL subframe n+k+Koffset but during DL subframe n+k+Koffset – S(TA) where S(TA) is the timing advance converted into subframe durations. Therefore, the DL subframes that should not be monitored, are those just before, during and after DL subframe n+k+Koffset – S(TA). So “accounting for uplink transmission timing” is to take Koffset and the TA into account in the calculation of these DL subframe indices for example, performing a calculation of the DL subframe index n+k+Koffset – S(TA).
MediaTek advocates for replacing the spec editors “accounting for uplink transmission timing” by simply inserting the calculation of the index of the DL subframe that coincides with the UL transmission i.e.  (n+k+Koffset – S(TA)). But this has two issues:
(1) Unless Koffset takes into account UL/DL frame alignment, (n+k+Koffset – S(TA)) will not work for the case when UL/DL frames are not aligned at the eNB.
(2) The function S(TA) has to be defined in a way that does not change legacy behaviour. 

The interpretation of the phrase “accounting for uplink transmission timing” may therefore be different depending on the two issues above. As UEs are not mandated to not monitor for NPDCCH ( “the UE is not required to monitor NPDCCH”) – but it can if it wants, issue 2 above can be left to UE implementation. So, in FL’s view, given the limited time for maintenance, sticking with the spec editors “accounting for uplink transmission timing” is probably the best option at this stage. In TP#1, FL sought to add text to make the context easier to understand.  FL also corrects the typo related to the comma, as pointed out by Sony. The updated version of TP#1 is TP#1rev1:
*** < Beginning of TP#1rev1 for TS 36.213 V17.1.0> ***
16.6	Narrowband physical downlink control channel related procedures
*** < Unchanged parts are omitted> ***
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing),
-	if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1; and
· the UE does not expect to receive a DCI Format N0 before subframe n+k-2 for which the corresponding NPUSCH format 1 transmission ends later than subframe n+k+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
*** < Unchanged parts are omitted> ***
If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
-	for FDD, if the corresponding NPUSCH format 2 transmission starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+m (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 for "PDCCH order" ending in subframe n, and 
-	for FDD, if the corresponding NPRACH transmission starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1. 
-	for TDD, if the corresponding NPRACH transmission ends in subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
*** < Unchanged parts are omitted> ***
*** < End of TP#1rev1 for TS 36.213 V17.1.0> ***


With the above explanation, FL commends TP#1rev1 for reconsideration by companies. Companies are kindly requested to reconsider the proposal in light of the further explanation and provide their views.

FL Proposal 2.1-2:
Suggest to spec editor the above TP#1rev1 to section 16.6 of TS 36.213 
 
	Company
	Support/Not Support
FL Proposal 2.1-2
	Comments and Proposal

	[bookmark: OLE_LINK1]Nokia, NSB
	Not support
	As feature lead mentioned, for NTN UE, as UE know K_offset and TA, it is clear for UE to account them for UL subframes. While for TN UE, as legacy spec can account both UL or DL subframe considering they are same or with very small difference. 
So “accounting for UL transmission time” should be very clear, or directly to say “uplink subframe n to n+k”. 

	Qualcomm
	Support
	Not sure what is Nokia’s concern above: this TP seems a much clearer way to capture what “should” be captured! 
I feel they are not understanding the issue correctly. Even for a TN UE, there is no confusion with the drafted TP.

	MediaTek
	Partly Support
	To our understanding, for eNB UL and DL subframe, the difference is K_mac, where Kmac can be zero. For UE UL subframe and DL subframe, the difference is TA for cases when UL/DL frames are not aligned and aligned at the eNB. Hence, we think the clarification (n+k+Koffset – S(TA)) will work for both cases when UL/DL frames are not aligned and aligned at the eNB.
The clarification is helpful to UE behaviour in the specifications where the ‘k’ variable is a generic subframe index corresponding to “k0+ K_offset –TA”, so that UE can follow the spec to define overlapping subframe is “k0+ K_offset –TA”.
As for the issue 2 moderator mentioned above, how to convert TA to integer values of subframe can be left to UE implementation.
In the TP, replace “n+k (accounting for uplink transmission timing)“ with “n+k (accounting for uplink transmission timing)  (k variable is a generic subframe index corresponding to “k0+ K_offset –TA”)”
In the TP, replace “n+m (accounting for uplink transmission timing)“ with “n+m (accounting for uplink transmission timing)  (m variable is a generic subframe index corresponding to “m0+ K_offset –TA”)”

	ZTE
	Fine with proposal
	

	SONY
	Support
	

	Ericsson
	Partly Support 
	Instead of directly modifying the original specification text for terrestrial NB-IoT, we propose to include it as a separate sentence for NTN to avoid unnecessarily jumbling up the text for spec readers interested in terrestrial NB-IoT.  As an example, we propose the following editorial changes (highlighted) for TP#1rev1:
========Unchanged Text Omitted ============
Current Proposal:
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing),
Ericsson’s Proposal:
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from subframe n+k or from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing),




[bookmark: _Ref103712550][bookmark: _Toc103952626]THIRD ROUND Discussion Issues# 2.1 & 2.4 NPDCCH Monitoring restrictions (case 1-6)

There was only slight movement on company views in this round. Ericsson and Nokia seem to be worried about the effect of any change on legacy TN. Ericsson suggests treating TN and NTN separately in the spec in similar fashion to how RAN2 has done it in TS 36.321. Perhaps we should survey what companies feel about this.

FL Survey 2.1-3

Companies are respectfully asked to share their views regarding specifying the clauses related to case 1 – 6 as in the following example:

For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from subframe n+k or, if in a non-terrestrial network, starts from an uplink subframe which, after accounting for uplink transmission timing, overlaps with downlink subframe n+k (accounting for uplink transmission timing),

	Company
	Comments and Proposal

	
	

	
	




[bookmark: _Hlk102644814][bookmark: _Toc103952627]Issue# 2-2 & 2-3: NPDCCH Monitoring restrictions (cases 7-10) 
There were discussions on cases 7 – 10 at previous RAN1 meetings but no conclusion was reached on whether to modify the designation of subframes with restrictions on NPDCCH monitoring. Accordingly, the spec editor has not modified these designations either. Furthermore, cases 7 – 10 cover Issue# 2-3 – NPDCCH monitoring post NPUSCH transmission. So Issues# 2-2 and 2-3 will be treated together.
[bookmark: _Toc103952628]Companies Views
	Huawei
	Proposal 3: For case 7~11, adopt TP#1 for Clause 16.6 of TS36.213 to ensure that the NPDCCH monitoring takes the timing offset between the UL and DL frame at the eNB into consideration to keep the current timing relationship of scheduling otherwise unnecessary NPDCCH monitoring at the UE side would be introduced.
We provide the following TP#1 for the description in Clause 16.6 of TS36.213 v17.0.0 for case7~11.
TP#1 for Clause 16.6 of TS36.213
==============Unchanged Text Omitted ==============================
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+kmac+3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt- and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+kmac+3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'+1 to subframe n+kmac+3. 
===========Unchanged Text Omitted ==========================
For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on subframe n,
-	in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space from subframe n to subframe n+kmac+40,
-	otherwise, the UE is not required to monitor NPDCCH UE-specific search space from subframe n to subframe n+kmac+3.

	Qualcomm 
	Proposal 2: Modify the specification for DL monitoring restrictions after NPUSCH transmission to account for uplink transmission timing.

	MediaTek
	Proposal 11: Agree on introduction of K_mac for NPDCCH monitoring cases 7-11 in TP#1 to TS 36.213 Section 16.6.
Proposal 12: Agree on introduction of term S(TA) equals to ceil (TA) for NPDCCH monitoring cases 1-11 in TP#1 to TS 36.213 Section 16.6. 

-------------------- Start of TP #1 for 3GPP TS 36.213 ---------------------------------
36.213 Section 16.6 Narrowband physical downlink control channel related procedures
<Unchanged Text Omitted>
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k(accounting for uplink transmission timing),
-	[case 1: MTBG NPUSCH] if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-S(TA)-1, where S(TA) equals to ; otherwise [case 2: 2 NPUSCH HARQ processes scheduled] the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-S(TA)-2 to subframe n+k-S(TA)-1, where S(TA) equals to ; and
· [case 3: long single NPUSCH when MTBG or 2HARQ configured] the UE does not expect to receive a DCI Format N0 before subframe n+k-S(TA)-2 for which the corresponding NPUSCH format 1 transmission ends later than subframe n+k-S(TA)+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block, where S(TA) equals to. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	[case 4: single NPUSCH scheduled by DCI format N0 or RAR]if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k(accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-S(TA)-1, where S(TA) equals to . 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npdsch-MultiTB-Config
-	and if the NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if a NPDSCH transmission starts from n+k, 
-	if the corresponding NPDCCH with DCI format N1 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1; 
-	otherwise, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1;
otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N1 or N2 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
-	[case 5: NPUSCH format 2 in response to DCI format N1] for FDD, if the corresponding NPUSCH format 2 transmission starts from subframe n+m(accounting for uplink transmission timing) the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-S(TA)-1, where S(TA) equals to . 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 for "PDCCH order" ending in subframe n, and 
-	[case 6: NPRACH in response to PDCCH order] for FDD, if the corresponding NPRACH transmission starts from subframe n+k(accounting for uplink transmission timing), the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-S(TA)-1, where S(TA) equals to . 
-	for TDD, if the corresponding NPRACH transmission ends in subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	[case 7: NPUSCH with same HARQ process when 2 HARQ configured] the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n-S(TA)+1 to subframe n+ +3, where S(TA) equals to ;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and  
-	[case 8: subframes after NPUSCH processing] if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any subframe starting from subframe n-S(TA)+1 to subframe n+ +3, where S(TA) equals to . 
otherwise,


-	[case 9: subframes after NPUSCH carrying Msg3] If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'-S(TA)+1 to subframe n + +3, where S(TA) equals to . 
If a NB-IoT UE receives a NPDSCH transmission ending in subframe n, and if the UE is not required to transmit a corresponding NPUSCH format 2, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+12.
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	the UE is not required to monitor an NPDCCH candidate of an NPDCCH search space if the candidate ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting subframe k0 before subframe n+5
otherwise
-	the UE is not required to monitor NPDCCH candidates of an NPDCCH search space if an NPDCCH candidate of the NPDCCH search space ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting subframe k0 before subframe n+5. 
An NB-IoT UE is not required to monitor NPDCCH candidates of an NPDCCH search space during an NPUSCH UL gap.
An NB-IoT UE is not required to monitor NPDCCH candidates of a Type2A-NPDCCH common search space during the scheduling gap or the processing gap.
For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on subframe n,
-	[case 10: NPRACH for SR for long NPRACH transmissions] in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space from subframe n-S(TA) to subframe n++40, where S(TA) equals to 
-	otherwise, [case 11: NPRACH for SR for short NPRACH transmissions] the UE is not required to monitor NPDCCH UE-specific search space from subframe n-S(TA) to subframe n+ +3, where S(TA) equals to .
<Unchanged Text Omitted>
---------------------------------------- End of TP #1 for 3GPP TS 36.213 -----------------------------------------

	Sony
	Observation: No specification changes are required for cases 7-11 of the “NPDCCH monitoring restrictions”.



[bookmark: _Toc103952629]FIRST ROUND Discussion of Issue# 2-2 & 2-3: NPDCCH Monitoring restrictions (case 7-10) 
The companies who think there is a need to modify the designation of subframes for restricted NPDCCH monitoring in cases 7 – 11 raise the issue mostly to ensure that the UE does not monitor subframes for NPDCCH unnecessarily especially in the case when UL and DL frames are not aligned. There is also the added issue of whether to adopt the logical time description approach in describing such subframes. Given the proposal in Issue 2-1, FL will also modify the TPs to be consistent with this logical time description.
[bookmark: _Hlk103074402]In this TP, when the original text indexes a UL subframe, for example:
 “if the UE has a NPUSCH transmission ending in subframe n”, 
The coincident DL subframe is described with respect to this index as:
 “downlink subframe that overlaps with uplink subframe n”
This allows the indexing in the rest of the text to be logical always and refer generally to DL subframes since it is these that need monitoring. In this TP, k or n’ are generic subframe indices.

[bookmark: _Hlk102983174]*** < Beginning of TP#2 for Clause 16.6 of TS 36.213 V17.1.0> ***
==============Unchanged Text Omitted ==============================
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n+ Kmac +3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt- and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any downlink subframe starting from that overlaps with uplink subframes n+1 to subframe n+ Kmac +3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any downlink subframe starting from that overlaps with uplink subframe n'+1 to subframe n+ Kmac +3. 
===========Unchanged Text Omitted ==========================
For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on subframe n,
-	in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space in the downline subframes that overlap with uplink from subframe n to subframe n+ Kmac +40,
-	otherwise, the UE is not required to monitor NPDCCH UE-specific search space in the downline subframes that overlap with uplink from subframe n to subframe n+ Kmac +3.
NOTE: if higher layer parameter K-Mac is configured, Kmac = K-Mac otherwise, Kmac =  0.
*** < End of TP#2 for Clause 16.6 of TS 36.213 V17.1.0> ***

FL Proposal 2.2-1:
Suggest to spec editor the above TP#2 to section 16.6 of TS 36.213 
	Company
	Support/Not Support
FL Proposal 2.2-1
	Comments and Proposal

	MediaTek
	Partly Support
	[bookmark: _Hlk103187427]If the UE has a NPUSCH transmission ending in subframe n, and define the subframe n is the overlapping subframe, then UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n+ UE_eNB RTT +3.
In the TP, we propose to replace the text “Kmac” with “UE_eNB RTT”.

	ZTE
	fine
	

	Huawei, HiSilicon
	No
	[image: ]
According to the timing relationship above, the wording should be: 
“the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n+ Kmac +3;”


	Ericsson
	Not support
	The legacy specification text in clause 16.6 for TN should be preserved to avoid any unforeseen issues. Any NTN related modification should be added to clause 16.6 separately, e.g., using a sentence starting with “For NTN, …”.
Secondly, we think it is appropriate to use Kmac instead of UE-eNB-RTT here.

	Nokia, NSB
	
	It should be OK. 
But we think it should be clear and better as “accounting for uplink transmission timing” even no “in the downlink  subframes that overlap  with uplink”

	Spreadtrum
	
	Agree with the version of HW.

	Qualcomm
	Support in principle
	1. This needs to be captured in some form, so we support the broad strokes of this TP. Without this, there could be race conditions at the UE.
2. On HW’s note:
This is like the case 1—6 due to a half-duplex constraint, and whenever NPUSCH transmission from n is referenced, it implies uplink time n; so, the monitoring restrictions apply to the DL subframes that overlap with e.g., the uplink n+1 to n+3, and so on.
3. Simply n+1 to n+3 is accurate, right? This is because, the eNB may have “pipelined” scheduling that it may want the UE to monitor in the DL (e.g., a different HARQ process), after allowing it the “switching time” from UL to DL.
Could proponents further elucidate why we need K_mac/UE-gNB RTT here? To us, simply n+1 to n+3 works (all other text is OK).
We think it is incorrect to have K_mac/RTT in this clause. This is strictly a UL/DL switching clause for half-duplex UEs.

	SONY
	
	We need to be careful that any change for NTN does not inadvertently change TN functionality.

	Mavenir
	See comments
	As mentioned in R1-2204934, we support the option1 to avoid any confusion. We are OK if the majority supports the TP #2(agree with Ericsson’s comment to add IoT-NTN separately in clause 16.6)



[bookmark: _Ref103261116][bookmark: _Toc103952630]SECOND ROUND Discussion Issue# 2-2 & 2-3: NPDCCH Monitoring restrictions (case 7-10) 
Of the 9 responding companies, only 4 support with MediaTek and Mavenir supporting only partially.
Unlike cases 1- 6, the subframe index n in cases 7 – 11 is an UL subframe index. For example:
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3;
Obviously, since NPUSCH is transmitted in the UL, subframe n is an UL subframe and, for NTN, we can imagine that subframe n carries a NPUSCH originally scheduled in a subframe that was delayed by Koffset (timing relationship enhancement) and then was timing advanced to end in subframe n. It is therefore immediately after UL subframe n that the UE is not required to monitor DL subframes for NPDCCH. Similar to the cases 1-6, the subframe indices for example n+1 and n+3 are obviously UL subframe indices because they are derived from n which is an UL subframe index. Again, in TN, coincident DL subframes may have the same indices but not so in NTN. We can choose to calculate the subframe indices for the DL subframes that coincide with UL subframes n+1 and n+3 but we face the same two issues as before – hence the use of the “downlink subframes that overlap with” expression. 
The substantive change in the TPs is the addition of Kmac. This was added at the impetus of those companies e.g. Huawei and MediaTek that argued in their contributions that when UL/DL frame timings are not aligned at the eNB, the UE may have to monitor many subframes for NPDCCH for no benefit thereby wasting power. Some companies argued at previous meetings when cases 7 – 11 were discussed that power saving was deprioritised for the Rel17 WI and so this change is not needed. FL felt that if we have to make a TP anyway to clarify the clause, we may as well incorporate the Kmac addition. But MediaTek now argues that Kmac be replaced with UE_eNB RTT. FL does not understand this as MediaTek did not explain the reason for the proposed change.
In the light of these explanations, FL again commends the same TP with some typos fixed for consideration by companies. The new versions is TP#2rev1.

*** < Beginning of TP#2rev1 for Clause 16.6 of TS 36.213 V17.1.0> ***
==============Unchanged Text Omitted ==============================
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n+ Kmac +3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt- and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any downlink subframe starting from that overlaps with uplink subframes n+1 to subframe n+ Kmac +3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any downlink subframe starting from that overlaps with uplink subframe n'+1 to subframe n+ Kmac +3. 
===========Unchanged Text Omitted ==========================
For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on subframe n,
-	in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space in the downlink subframes that overlap with uplink from subframe n to subframe n+ Kmac +40,
-	otherwise, the UE is not required to monitor NPDCCH UE-specific search space in the downline subframes that overlap with uplink from subframe n to subframe n+ Kmac +3.
NOTE: if higher layer parameter K-Mac is configured, Kmac = K-Mac otherwise, Kmac =  0.
*** < End of TP#2rev1 for Clause 16.6 of TS 36.213 V17.1.0> ***

FL Proposal 2.2-2:
Suggest to spec editor the above TP#2rev1 to section 16.6 of TS 36.213 
	Company
	Support/Not Support
FL Proposal 2.2-2
	Comments and Proposal

	Nokia, NSB
	Not Support
	As it is for “switching time” between UL and DL, it could be simply say and it is clear, similar as in TN, e.g. “the UE is not required to monitor NPDCCH UE-specific search space from uplink subframe n to subframe n+ 40”

	Qualcomm
	Support (but have comments)
	We commented on this before: while this is essential to capture, why is “Kmac” introduced here? We should not be introducing “new” agreements on restricting PDCCH monitoring here, as seems to be the intention. If existing behavior is maintained, the Kmac should not be in the expressions—everything else in the TP is fine (and is essential).
Again, we do not understand Nokia’s objection, like before! (Other than Kmac), nothing is contradictory here for any case! This is how the half-duplex behavior “needs to be” captured, so that half-duplex operation works as intended (i.e., switching time is ensured by the specification *after* uplink transmission)

	MediaTek
	Partly Support
	As we commented for the first round, if the UE has a NPUSCH transmission ending in subframe n, and define the subframe n is the overlapping subframe, then there is UE_eNB RTT +3 when DL UE should start to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID.  Hence, for UE, UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n+ UE_eNB RTT +3. 
In the TP, we propose to replace the text “Kmac” with “UE_eNB RTT”.

	ZTE
	Fine with proposal
	

	SONY
	Support (with comments)
	We agree with QC that it is not essential to introduce “Kmac” here. The Rel-17 WI is about essential minimum functionality. Saving power is not about essential minimum functionality. We don’t need to be adding new agreements at this stage.
On QC’s second paragraph, our understanding is that the “NPDCCH monitoring restrictions” were introduced (in Rel-13) to deal with UE processing timeline issues, not HD-FDD issues per se. This point doesn’t impact the text proposal though.

	Ericsson
	Partly Support 
	Instead of directly modifying the original specification text for terrestrial NB-IoT, we propose to include it as a separate sentence for NTN to avoid unnecessarily jumbling up the text for spec readers interested in terrestrial NB-IoT.  As an example, we propose the following editorial changes (highlighted) for TP#2rev1:
========Unchanged Text Omitted ============
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n+ Kmac +3;
-  for NTN, the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n+ Kmac +3;


	
	
	



[bookmark: _Ref103701622][bookmark: _Ref103701625][bookmark: _Ref103712431][bookmark: _Toc103952631]THIRD ROUND Discussion Issue# 2-2 & 2-3: NPDCCH Monitoring restrictions (case 7-10) 
Out of 6 responding companies, one (Nokia) does not support while the others support partially with divergent comments.
The addition of Kmac (or indeed UE-eNB RTT) is meant to save UE power used for NPDCCH monitoring in subframes where there is none targeted at the UE.
Sony and QC argue that this amounts to a new agreement. FL is sympathetic to this point. As a result, FL would like to know the views of companies on TP#2rev2 which avoids addition of Kmac or UE-eNB RTT as these would represent ‘new agreements’. The reason for the TP is that it adds more clarity to the spec.

*** < Beginning of TP#2rev2 for Clause 16.6 of TS 36.213 V17.1.0> ***
==============Unchanged Text Omitted ==============================
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n +3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt- and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any downlink subframe starting from that overlaps with uplink subframe n+1 to subframe n +3. 
otherwise,


-	If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any downlink subframe starting from that overlaps with uplink subframe n'+1 to subframe n +3. 
===========Unchanged Text Omitted ==========================
For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on subframe n,
-	in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space in the downlink subframes that overlap with uplink from subframe n to subframe n +40,
-	otherwise, the UE is not required to monitor NPDCCH UE-specific search space in the downlink subframes that overlap with uplink from subframe n to subframe n +3.
*** < End of TP#2rev2 for Clause 16.6 of TS 36.213 V17.1.0> ***

FL Proposal 2.2-3:
Suggest to spec editor the above TP#2rev2 to section 16.6 of TS 36.213 
	Company
	Support/Not Support
FL Proposal 2.2-3
	Comments and Proposal

	
	
	

	
	
	

	
	
	



[bookmark: _Toc103952632]Issue# 2-5: Inclusion of Calculation of UE-eNB RTT in Spec
At RAN1#108e, the following agreement was made:
Agreement
For IoT NTN, calculate UE-eNB RTT using the following equation: 
where Tf = subframe duration (1ms).
Companies contributing on this issue assert that this agreement be reflected in the specification.
[bookmark: _Toc103952633]Companies Views
	MediaTek
	Proposal 13: Agree on the capturing RAN1#108e agreement on  in TP #2 and TP #3 to TS 36.213 Sections 6.1, 16.3.1.

---------------------------Start of TP #2 for 3GPP TS 36.213 -----------------------------
36.213 Section 6.1
<Unchanged Text Omitted>
-     For BL/CE UEs, detection of a MPDCCH with DCI scrambled by RA-RNTI is attempted during a window controlled by higher layers (see [8], Clause 5.1.4), where UE-eNB RTT is calculated as floor( subframes, where  is specified in [TS 36.211, Clause 8.1],  is the subframe duration (1ms), and  is provided by the higher layer parameter K-Mac in unit of 1 ms or  if K-Mac is not provided. If detected, the corresponding DL-SCH transport block is passed to higher layers. The higher layers parse the transport block and indicate the Nr-bit uplink grant to the physical layer, which is processed according to Clause 6.2.
<Unchanged Text Omitted>
------------------------------End of TP #2 for 3GPP TS 36.213----------------------------

------------------------------Start of TP #3 for 3GPP TS 36.213 --------------------------
36.213 section 16.3.1
<Unchanged Text Omitted>
-     Detection of a NPDCCH with DCI scrambled by RA-RNTI is attempted during a window controlled by higher layers (see [8], Clause 5.1.4), where UE-eNB RTT is calculated as floor( subframes, where  is specified in [TS 36.211, Clause 8.1],  is the subframe duration (1ms), and  is provided by the higher layer parameter K-Mac in unit of 1 ms or  if K-Mac is not provided. If detected, the corresponding DL-SCH transport block is passed to higher layers. The higher layers parse the transport block and indicate the Nr-bit uplink grant to the physical layer, which is processed according to Clause 16.3.3.
<Unchanged Text Omitted>
----------------End of TP #3 for 3GPP TS 36.213-----------------------------------



[bookmark: _Toc103952634]FIRST ROUND Discussion of Issue# 2-5: Inclusion of calculation UE-eNB RTT in spec
FL makes the following proposal based on the MediaTek TPs:

---------------------------Start of TP #3 for 3GPP TS 36.213 -----------------------------
36.213 Section 6.1
<Unchanged Text Omitted>
-     For BL/CE UEs, detection of a MPDCCH with DCI scrambled by RA-RNTI is attempted during a window controlled by higher layers (see [8], Clause 5.1.4), where UE-eNB RTT is calculated as floor( subframes, where  is specified in [TS 36.211, Clause 8.1],  is the subframe duration (1ms), and  is provided by the higher layer parameter K-Mac in unit of 1 ms or  if K-Mac is not provided. If detected, the corresponding DL-SCH transport block is passed to higher layers. The higher layers parse the transport block and indicate the Nr-bit uplink grant to the physical layer, which is processed according to Clause 6.2.
<Unchanged Text Omitted>
------------------------------End of TP #3 for 3GPP TS 36.213----------------------------

------------------------------Start of TP #4 for 3GPP TS 36.213 --------------------------
36.213 section 16.3.1
<Unchanged Text Omitted>
-     Detection of a NPDCCH with DCI scrambled by RA-RNTI is attempted during a window controlled by higher layers (see [8], Clause 5.1.4), where UE-eNB RTT is calculated as floor( subframes, where  is specified in [TS 36.211, Clause 8.1],  is the subframe duration (1ms), and  is provided by the higher layer parameter K-Mac in unit of 1 ms or  if K-Mac is not provided. If detected, the corresponding DL-SCH transport block is passed to higher layers. The higher layers parse the transport block and indicate the Nr-bit uplink grant to the physical layer, which is processed according to Clause 16.3.3.
<Unchanged Text Omitted>
----------------End of TP #4 for 3GPP TS 36.213-----------------------------------

FL Proposal 2.3-1:
Suggest to spec editor the above TP#3 to section 6.1 and TP#4 to section 16.3.1 of TS 36.213 
	Company
	Support/Not Support
FL Proposal 2.3-1: 
	Comments and Proposal

	MediaTek
	Support 
	

	ZTE
	Fine
	If RAN2 agree that the granularity of RTT is based on subframes, we are supportive of this TP. Otherwise, it is not needed.

	Huawei, HiSilicon
	Support
	

	Ericsson
	Partly support
	Note that TP#3 in its current form suggests that UE-eNB RTT is “0” for non-NTN cases, which is misleading. As the proposed TP is only applicable to NTN, we suggest the following editorial changes to keep the specification text as succinct as possible:
,where For NTN, the UE-eNB RTT is calculated as floor( subframes, where  is specified in [TS 36.211, Clause 8.1],  is the subframe duration (1 ms), and  is provided by the higher layer parameter K-Mac in units of 1 ms or  if K-Mac is not provided.


	Lockheed Martin
	Support
	

	Nokia, NSB
	Support
	Actually as it is configured from higher layer, it is also OK just define it in RAN2.

	Spreadtrum
	Support
	

	Qualcomm
	Fine with this.
	

	SONY
	Support
	

	Mavenir
	Fine with this
	



[bookmark: _Ref103261131][bookmark: _Toc103952635]SECOND ROUND Discussion of Issue# 2-5: Inclusion of calculation UE-eNB RTT in spec
All 10 responding companies support FL Proposal 2.3-1 on TP#3 and TP#4. Ericsson however suggests a small change (add “For NTN” at the beginning of the added text) as the TPs could imply that the UE-eNB RTT also applies in TN, which is misleading. FL thinks Ericsson’s suggestion is not needed for the following reason.

This TP is meant to support the text in section 5.1.4 of reference 8 of 36.213 which happens to be TS 36.321 – the LTE MAC spec. Here is the relevant clause from TS 36.321:

If the UE is a BL UE or a UE in enhanced coverage:
-	if the random access preamble was transmitted in a non-terrestrial network:
-	RA Response window starts at the subframe that contains the end of the last preamble repetition plus 3 + UE-eNB RTT subframes, as specified in TS 36.213 [6] clause X.X and has length ra-ResponseWindowSize for the corresponding enhanced coverage level;
-	else:
-	RA Response window starts at the subframe that contains the end of the last preamble repetition plus three subframes and has length ra-ResponseWindowSize for the corresponding enhanced coverage level.

If the UE is an NB-IoT UE:
-	if the random access preamble was transmitted in a non-terrestrial network:
-	RA Response window starts at the subframe that contains the end of the last preamble repetition plus X + UE-eNB RTT subframes, as specified in TS 36.213 [6] clause X.X and has length ra-ResponseWindowSize for the corresponding enhanced coverage level, where value X is determined from Table 5.1.4-1 based on the used preamble format and the number of NPRACH repetitions;
-	else:
-	RA Response window starts at the subframe that contains the end of the last preamble repetition plus X subframes and has length ra-ResponseWindowSize for the corresponding enhanced coverage level, where value X is determined from Table 5.1.4-1 based on the used preamble format and the number of NPRACH repetitions.
As the clause 5.1.4 of TS 36.321 illustrates, both for eMTC and NB-IoT, the UE-eNB RTT already only applies only in cases when the RACH is transmitted in an NTN. FL hopes this assuages Ericsson’s worry. If this is the case, FL recommends the TP#3 and TP#4 as is for the SECOND ROUND. Companies are again invited to make their views known. 

FL Proposal 2.3-2:
Suggest to spec editor the above TP#3 to section 6.1 and TP#4 to section 16.3.1 of TS 36.213 
	Company
	Support/Not Support
FL Proposal 2.3-2: 
	Comments and Proposal

	Nokia, NSB
	Support
	Actually as it is configured from higher layer, it is also OK just define it in RAN2.

	MediaTek
	Support
	We have agreed on the following agreement, and this need to be specified in the spec.
	Agreement
For IoT NTN, calculate UE-eNB RTT using the following equation: 
where Tf = subframe duration (1ms). 




	ZTE
	Support
	

	SONY
	
	Ericsson commented on the email reflector:

As for Issue#2-5, Ericsson’s understanding is that RAN2 is currently considering a revised proposal for Section 5.1.4 in TS 36.321, which if agreed, will obviate the need to agree on TP#3 and TP#4 for TS 36.213. Here is the link to the relevant RAN2 offline email discussion [Offline-049][IoTNTN] User Plane. Therefore, we would like to wait for RAN2 decision before further discussing these two proposals.
Waiting for an update from RAN2 would seem reasonable.



	Ericsson
	
	Agree with Sony’s comment above.



0. [bookmark: _Toc103952636]THIRD ROUND Discussion of Issue# 2-5: Inclusion of calculation UE-eNB RTT in spec
All responding companies support except for Ericsson and Sony.

In [Offline-049][IoTNTN] User Plane RAN2 is discussing two issues: definition of UE-eNB RTT and how to refer to it in the spec TS 36.321.

FL recommends that RAN1 wait for RAN2 discussion to reach a conclusion. Thereafter, RAN1 can discuss the issue of incorporating the agreement from RAN1#108e with respect to the conversion of TA into an integer number of msecs into the spec.

FL Recommendation: Wait for RAN2 to conclude their discussion on this issue.

[bookmark: _Hlk102646491][bookmark: _Toc103952637]Issue# 2-6: Maintain Legacy behaviour in spec for TDD mode
Ericsson argues that since Rel17 IoT NTN WID was focused only on FDD, legacy TDD clauses of the specification should not be affected by changes to the specification to support IoT NTN.

[bookmark: _Toc103952638]Companies Views
	Ericsson 
	[bookmark: _Toc101591788]Observation 2: Since the Rel-17 IoT NTN WI has focused exclusively on FDD, the legacy specification text for TDD should not be changed.
[bookmark: _Toc101743167]Proposal 8: Adopt the following TP for TS 36.213 Clause 16.4.2:
-------------------- Start of TP for 3GPP TS 36.213 --------------------
16.4.2	UE procedure for reporting ACK/NACK
<Unchanged Text Omitted>
The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 
-	 DL subframe for FDD if  is not configured,
-	 UL subframe for FDD if  is configured,
-	 NB-IoT UL subframes following the end of n+12+ subframe for TDD,
transmission of the NPUSCH carrying ACK/NACK response, and SR (if any) if the serving cell is FDD and the UE is configured with higher layer parameter sr-with-HARQ-ACK-Config, using NPUSCH format 2 in N consecutive NB-IoT UL slots, …
-------------------- End of TP for 3GPP TS 36.213 --------------------
[bookmark: _Toc101743171]
Proposal 9: Adopt the following proposals for TS 36.213 Clause 10.2:
--------------------------------------------3GPP TS 36.213 --------------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
<Unchanged Text Omitted>
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 + Koffset DL subframe for FDD if  is not configured,
-	n+k0+Koffset UL subframe for FDD if  is configured,
-	k0 NB-IoT UL subframes following the end of n+8+ Koffset 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
-	[image: ], where the value of [image: ]is determined by the repetition number field in the corresponding DCI (see Clause 16.5.1.1), the value of [image: ]is determined by the resource assignment field in the corresponding DCI (see Clause 16.5.1.1), the value of [image: ] is the number of NB-IoT UL slots of the resource unit (defined in clause 10.1.2.3 of [3]) corresponding to the [image: ] allocated number of subcarriers (as determined in Clause 16.5.1.1) in the corresponding DCI, and the value of [image: ]is determined by the Number of scheduled TB for Unicast field, if present, in the corresponding DCI, [image: ] otherwise
-	n0 is the first NB-IoT UL slot starting after the end of subframe n+k0+ Koffset for FDD if  is not configured
-	n0 is the first NB-IoT UL slot starting after the end of UL subframe n+k0+Koffset for FDD if  is configured
-	n0 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes following the end of n+8+ Koffset subframe for TDD
--------------------------------------------3GPP TS 36.213 --------------------------------------------
Adopt the following proposals for TS 36.213 Clause 10.2:
--------------------------------------------3GPP TS 36.213 --------------------------------------------
10.2	Uplink HARQ-ACK timing
<Unchanged Text Omitted>

For TDD, a BL/CE UE shall upon detection of a PDSCH within subframe(s) , where [image: ] and [image: ] is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.3.1 in subframe(s) n+ki with i =0,1, …, N-1, where
-	subframe n-k- Koffset is the last subframe in which the PDSCH is transmitted; and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layers parameter pucch-NumRepetitionCE-format1, if configured, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
	if N>1
-	subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;
	otherwise
-	k0 =0
except if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and multiple TB are scheduled in the corresponding DCI.
--------------------------------------------3GPP TS 36.213 --------------------------------------------
--------------------------------------------3GPP TS 36.213 --------------------------------------------
10.2	Uplink HARQ-ACK timing
<Unchanged Text Omitted>

For TDD, if a BL/CE UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and multiple TBs are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.3.1 in subframe(s)  with ,  i =0,1, …, N-1, where
-	is the number of TB bundles
-	if the UE is not configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config,  with bundle  consisting of only  .
-	Else, the value of  and the corresponding TBs in each bundle is determined according to clause 7.3

-	is the number of scheduled TB determined in the corresponding DCI;
-	, 
-	 is the last subframe in which the PDSCH containing TB bundle  is transmitted; 
-	 denotes the number of consecutive subframes including subframes that are not BL/CE UL subframes where the PUCCH with HARQ ACK for TB bundle  with repetition number of N is transmitted;
and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layers parameter pucch-NumRepetitionCE-format1, if configured, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
-	subframe(s)  with i=0,1,…,N-1 for TB bundle  are N consecutive BL/CE UL subframe(s) immediately after subframe , and the set of BL/CE UL subframes are configured by higher layers.
--------------------------------------------3GPP TS 36.213 --------------------------------------------

	
	



[bookmark: _Toc103952639]FIRST ROUND Discussion on Issue# 2-6: Maintain Legacy behaviour in spec for TDD mode
It seems to FL that the Ericsson position is perfectly reasonable. TDD was not considered for the IoT NTN WI and so TDD should not be specified for IoT NTN. Secondly, changes to the specification to support IoT NTN should not inadvertently change the specification for terrestrial NB-IoT and eMTC. The mechanism Ericsson has used to differentiate between an NTN and TN in the proposed TPs, is to test whether Koffset is configured – which it would typically be for NTN but not for TN.
FL proposes 3 surveys:
1. A survey to find out company views regarding the non-support of TDD for IoT NTN in Rel17 specifications
2. Adequate means to differentiate between NTN and TN in the specification
3. Adequacy of TPs to achieve the first two aims.

FL Survey 2.4-1a:
Do you agree that TDD for IoT NTN should not be supported in the specifications?   
	Company
	Yes/No
FL Survey 2.4-1a:
	Comments and Proposal

	MediaTek
	Yes
	

	ZTE
	Fine
	

	Huawei, HiSlicon
	Fine
	

	Ericsson
	Yes
	As the IoT NTN WI has focused on FDD, it is not appropriate to modify specification text for TDD.

	Lockheed Martin
	Yes
	

	Nokia, NSB
	Yes.
	

	Spreadtrum
	Yes
	

	SONY
	Yes
	



FL Survey 2.4-1b:
Do you agree that the presence/absence of configuration for Koffset is a suitable and adequate means for differentiating between NTN and TN in the specification?   
	Company
	Yes/No
FL Survey 2.4-1b:
	Comments and Proposal

	MediaTek
	Yes
	

	ZTE
	No
	Koffset is an optional parameter. When Koffset is not configured, the TN spec will not be impacted.

	Huawei, HiSilicon
	Not Support
	As Koffset can be configured or not by eNB’s implementation, and the value can be zero or non-zero, there is no need to differentiate between NTN and TN in the specification. 

	Ericsson
	Yes
	Koffset is indeed an optional parameter. The issue is that in certain specification text (see TP#5, TP#7 in section 2.4), the term “DL subframe” is used but it needs to be changed to “UL subframe” to work as intended for NTN. In other words, we cannot get away by simply adding Koffset to legacy specification text and need to add a separate sentence for NTN. This explains the need to distinguish between the TN and NTN in TP#5 and TP#7.
Koffset provides a simple way to differentiate between legacy and NTN text in the indicated TPs, as it will only be configured for NTNs. 

	Lockheed Martin
	Yes
	

	Nokia, NSB
	FFS
	A general way to describe NTN case should be better, for all PHY, MAC, RRC layers. Actually there are many ways to describe NTN case, e.g. when NTN SIB is scheduled, which should be compared to find the best one.

	Spreadtrum
	Yes
	

	SONY
	Yes
	



Here are the TPs adapted from Ericsson contribution.
-------------------- Start of TP#5 for 3GPP TS 36.213 --------------------

16.4.2	UE procedure for reporting ACK/NACK
<Unchanged Text Omitted>
The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 
-	 DL subframe for FDD if  is not configured,
-	 UL subframe for FDD if  is configured,
-	 NB-IoT UL subframes following the end of n+12+ subframe for TDD,
transmission of the NPUSCH carrying ACK/NACK response, and SR (if any) if the serving cell is FDD and the UE is configured with higher layer parameter sr-with-HARQ-ACK-Config, using NPUSCH format 2 in N consecutive NB-IoT UL slots, …
-------------------- End of TP#5 for 3GPP TS 36.213 --------------------

-------------------- Start of TP#6 for 3GPP TS 36.213 --------------------
16.4.2	UE procedure for reporting ACK/NACK
<Unchanged Text Omitted>
The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 
-	 DL subframe for FDD if  is not configured,
-	 UL subframe for FDD if  is configured,
-	 NB-IoT UL subframes following the end of n+12+ subframe for TDD,
transmission of the NPUSCH carrying ACK/NACK response, and SR (if any) if the serving cell is FDD and the UE is configured with higher layer parameter sr-with-HARQ-ACK-Config, using NPUSCH format 2 in N consecutive NB-IoT UL slots, …
-------------------- End of TP#6 for 3GPP TS 36.213 --------------------

-------------------- Start of TP#7 for 3GPP TS 36.213 --------------------

16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
<Unchanged Text Omitted>
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 + Koffset DL subframe for FDD if  is not configured,
-	n+k0+Koffset UL subframe for FDD if  is configured,
-	k0 NB-IoT UL subframes following the end of n+8+ Koffset 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
-	[image: ], where the value of [image: ]is determined by the repetition number field in the corresponding DCI (see Clause 16.5.1.1), the value of [image: ]is determined by the resource assignment field in the corresponding DCI (see Clause 16.5.1.1), the value of [image: ] is the number of NB-IoT UL slots of the resource unit (defined in clause 10.1.2.3 of [3]) corresponding to the [image: ] allocated number of subcarriers (as determined in Clause 16.5.1.1) in the corresponding DCI, and the value of [image: ]is determined by the Number of scheduled TB for Unicast field, if present, in the corresponding DCI, [image: ] otherwise
-	n0 is the first NB-IoT UL slot starting after the end of subframe n+k0+ Koffset for FDD if  is not configured
-	n0 is the first NB-IoT UL slot starting after the end of UL subframe n+k0+Koffset for FDD if  is configured
-	n0 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes following the end of n+8+ Koffset subframe for TDD
-------------------- End of TP#7 for 3GPP TS 36.213 --------------------

-------------------- Start of TP#8 for 3GPP TS 36.213 --------------------
10.2	Uplink HARQ-ACK timing
<Unchanged Text Omitted>

For TDD, a BL/CE UE shall upon detection of a PDSCH within subframe(s) , where [image: ] and [image: ] is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.3.1 in subframe(s) n+ki with I =0,1, …, N-1, where
-	subframe n-k- Koffset is the last subframe in which the PDSCH is transmitted; and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layers parameter pucch-NumRepetitionCE-format1, if configured, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
	if N>1
-	subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;
	otherwise
-	k0 =0
except if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and multiple TB are scheduled in the corresponding DCI.
-------------------- End of TP#8 for 3GPP TS 36.213 --------------------

-------------------- Start of TP#9 for 3GPP TS 36.213 --------------------
10.2	Uplink HARQ-ACK timing
<Unchanged Text Omitted>

For TDD, if a BL/CE UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and multiple TBs are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.3.1 in subframe(s)  with ,  I =0,1, …, N-1, where
-	is the number of TB bundles
-	if the UE is not configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config,  with bundle  consisting of only  .
-	Else, the value of  and the corresponding TBs in each bundle is determined according to clause 7.3

-	is the number of scheduled TB determined in the corresponding DCI;
-	, 
-	 is the last subframe in which the PDSCH containing TB bundle  is transmitted; 
-	 denotes the number of consecutive subframes including subframes that are not BL/CE UL subframes where the PUCCH with HARQ ACK for TB bundle  with repetition number of N is transmitted;
and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layers parameter pucch-NumRepetitionCE-format1, if configured, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
-	subframe(s)  with i=0,1,…,N-1 for TB bundle  are N consecutive BL/CE UL subframe(s) immediately after subframe , and the set of BL/CE UL subframes are configured by higher layers.
-------------------- End of TP#9 for 3GPP TS 36.213 --------------------

FL Survey 2.4-1c:
Do you support TP#5 to TP#9 meant to achieve the above?  
	Company
	Yes/No
FL Survey 2.4-1c:
	Comments and Proposal

	MediaTek
	Yes
	The proposed TPs provide helpful clarification.

	ZTE
	No
	Koffset is an optional parameter. When Koffset is not configured, the TN spec will not be impacted. Hence, we do not think separate statement is needed.

	Huawei, HiSilicon
	No
	We don’t see the need for the change.

	Ericsson
	Yes
	TP#5, TP#7: The legacy specification text mentions “DL subframe” but for NTN timing relationship enhancement with Koffset, it should be “UL subframe”. As it is essential to correct this, a straightforward and unambiguous way is as proposed in these TPs:  
-	n+k0 + Koffset DL subframe for FDD if  is not configured,
-	n+k0+Koffset UL subframe for FDD if  is configured,

As TP#5 and TP#6 are the same, so only one of them is needed. 

TP#8, TP#9: We support these as TDD specification should not be changed for IoT NTN.

	Lockheed Martin
	Yes
	TP #5 and #6 are the same

	Nokia, NSB
	FFS
	As it is related to 2.4-1a and 2.4-1b, better to firstly discuss the above two items.
For general description of NTN case, as we mentioned in 2.4-1b: A general way to describe NTN case should be better, for all PHY, MAC, RRC layers. Actually there are many ways to describe NTN case, e.g. when NTN SIB is scheduled, which should be compared to find the best one.

	Qualcomm
	Partly
	We agree to removing K_offset from TDD descriptions, since it is not applicable to TDD.
However, we do not think any change is needed for FDD. It is understood that K_offset is an NTN-specific term (it is also defined as such at the beginning of the clauses); for non-NTN technologies, this does not apply by default.

	SONY
	Yes
	We should resolve the TP#5 / TP#6 similarity issue, as pointed out by Ericsson and Lockheed Martin



[bookmark: _Ref103261143][bookmark: _Toc103952640]SECOND ROUND Discussion on Issue# 2-6: Maintain Legacy behaviour in spec for TDD mode
All 8 responding companies agree that the spec should not be changed for TDD. Based on this, all responding companies support the removal of Koffset added by the spec editor to any TDD clause in TP#5 – TP#9. 
The other changes included in the TPs are not universally supported by responding companies. Two companies do not think that the presence of Koffset in the configuration is a sufficient condition to always differentiate TN from NTN. As ZTE and Huawei argue, even in NTN, Koffset configuration is optional. Huawei further agues that there is no reason to differentiate NTN and TN explicitly in the specs.  Further, in TN, Koffset would not be configured and so the updated FDD clauses (with Koffset effectively zero) would continue to reflect legacy behaviour. 
Qualcomm also argues against the change of DL to UL as suggested by Ericsson for the FDD clauses. FL thinks this has some merits since n is a DL subframe index and so n+k0 + Koffset:that is derived from n  is also a DL subframe index in the following clause in question:
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 + Koffset DL subframe for FDD,
Furthermore, Koffset represents a delay (in units of subframes) to the starting transmission subframe for the UL because of the excessive TA in NTN. It should not matter whether Koffset subframes are counted from the current DL subframe or current UL subframe.
Taking the above points into account, the FL has decided to split off and tackle first only the maintenance of TDD legacy behaviour issue. Further TPs on the other aspects can be tabled later.
TP#6 has been deleted to avoid the duplication, as pointed out by Lockheed Martin, Ericsson and Sony.
Revisions of the remaining TPs are designated as: TP#5rev1, TP#7rev1; TP#8rev1 and TP#9rev1 on this issue for the SECOND ROUND discussions. These revised TPs only tackle the issue of avoiding changes to the TDD clauses that all companies supported in the FIRST ROUND. 
-------------------- Start of TP#5 rev1 for 3GPP TS 36.213 --------------------

16.4.2	UE procedure for reporting ACK/NACK
<Unchanged Text Omitted>
The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, after the end of 
-	 DL subframe for FDD,
-	 NB-IoT UL subframes following the end of n+12+ subframe for TDD,
transmission of the NPUSCH carrying ACK/NACK response, and SR (if any) if the serving cell is FDD and the UE is configured with higher layer parameter sr-with-HARQ-ACK-Config, using NPUSCH format 2 in N consecutive NB-IoT UL slots, …
-------------------- End of TP#5 rev1 for 3GPP TS 36.213 --------------------

-------------------- Start of TP#7 rev1 for 3GPP TS 36.213 --------------------

16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
<Unchanged Text Omitted>
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 + Koffset DL subframe for FDD,
-	k0 NB-IoT UL subframes following the end of n+8+ Koffset 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
-	[image: ], where the value of [image: ]is determined by the repetition number field in the corresponding DCI (see Clause 16.5.1.1), the value of [image: ]is determined by the resource assignment field in the corresponding DCI (see Clause 16.5.1.1), the value of [image: ] is the number of NB-IoT UL slots of the resource unit (defined in clause 10.1.2.3 of [3]) corresponding to the [image: ] allocated number of subcarriers (as determined in Clause 16.5.1.1) in the corresponding DCI, and the value of [image: ]is determined by the Number of scheduled TB for Unicast field, if present, in the corresponding DCI, [image: ] otherwise
-	n0 is the first NB-IoT UL slot starting after the end of subframe n+k0+ Koffset for FDD 
-	n0 is the first NB-IoT UL slot starting after k0 NB-IoT UL subframes following the end of n+8+ Koffset subframe for TDD
-------------------- End of TP#7 rev1 for 3GPP TS 36.213 --------------------

-------------------- Start of TP#8 rev1 for 3GPP TS 36.213 --------------------
10.2	Uplink HARQ-ACK timing
<Unchanged Text Omitted>

For TDD, a BL/CE UE shall upon detection of a PDSCH within subframe(s) , where [image: ] and [image: ] is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.3.1 in subframe(s) n+ki with I =0,1, …, N-1, where
-	subframe n-k- Koffset is the last subframe in which the PDSCH is transmitted; and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layers parameter pucch-NumRepetitionCE-format1, if configured, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
	if N>1
-	subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;
	otherwise
-	k0 =0
except if the UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and multiple TB are scheduled in the corresponding DCI.
-------------------- End of TP#8 rev1 for 3GPP TS 36.213 --------------------

-------------------- Start of TP#9 rev1 for 3GPP TS 36.213 --------------------
10.2	Uplink HARQ-ACK timing
<Unchanged Text Omitted>

For TDD, if a BL/CE UE is configured with higher layer parameter ce-PDSCH-MultiTB-Config and multiple TBs are scheduled in the corresponding DCI, the BL/CE UE shall upon detection of a PDSCH intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same  derived according to Clause 10.1.3.1 in subframe(s)  with ,  I =0,1, …, N-1, where
-	is the number of TB bundles
-	if the UE is not configured with higher layer parameter harq-AckBundling in ce-PDSCH-MultiTB-Config,  with bundle  consisting of only  .
-	Else, the value of  and the corresponding TBs in each bundle is determined according to clause 7.3

-	is the number of scheduled TB determined in the corresponding DCI;
-	, 
-	 is the last subframe in which the PDSCH containing TB bundle  is transmitted; 
-	 denotes the number of consecutive subframes including subframes that are not BL/CE UL subframes where the PUCCH with HARQ ACK for TB bundle  with repetition number of N is transmitted;
and


-	0≤k0<k1<…,kN-1 and the value of and  is provided by higher layers parameter pucch-NumRepetitionCE-format1, if configured, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and
-	subframe(s)  with i=0,1,…,N-1 for TB bundle  are N consecutive BL/CE UL subframe(s) immediately after subframe , and the set of BL/CE UL subframes are configured by higher layers.
-------------------- End of TP#9rev1 for 3GPP TS 36.213 --------------------

Companies are encouraged to make their views known.
FL Proposal 2.4-2:
Suggest to spec editor TP#5rev1, TP#7 rev1, TP#8 rev1and TP#9 rev1for the respective sections of TS 36.213.
	Company
	Yes/No
FL Proposal 2.4-2:
	Comments and Proposal

	Nokia, NSB
	Yes.
	

	Qualcomm
	Yes.
	

	MediaTek
	Yes
	

	ZTE
	Yes
	

	SONY
	Yes
	

	Ericsson
	Yes
	Our understanding is the text proposal in original TP#5 and TP#7 left out in these revised TPs will be considered in the next round. 



0. [bookmark: _Toc103952641]THIRD ROUND Discussion on Issue# 2-6: Maintain Legacy behaviour in spec for TDD mode
As all responding companies support FL Proposal 2.4-2, it has been outlined on the reflector for agreement before the final checkpoint. As Ericsson suggests, the parts that were taken out of the original TP#5 and TP#7 can be considered after Proposal 2.4-2 is agreed - time permitting.
[bookmark: _Toc103952642]Referenced Documents
R1-2203089	Maintenance on NB-IoT/eMTC support for Non-Terrestrial Network	Huawei, HiSilicon
R1-2203386	Maintenance on NB-IoT/eMTC to support NTN	MediaTek Inc.
R1-2205110	" Moderator Summary for preparation phase on maintenance of Rel-17 WI on NB-IoT/eMTC support for Non-Terrestrial Network ", Moderator (MediaTek Inc.)
R1-2203632	On IoT NTN maintenance issues	Ericsson Limited
R1-2203722	Maintenance of IoT-NTN	Sony
R1-2203991	Discussion on remaining issues for NB-IOT/eMTC NTN	OPPO
R1-2204997	Maintenance on IoT-NTN	Qualcomm Incorporated
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