Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #112bis-e 	R1-2304078
e-Meeting, April 17th – April 26th, 2023
Agenda Item:	7.2
Source:	Moderator (Thales)
Title:	FL Summary #2: Rel-17 NR NTN maintenance
Document for:	Discussion
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This feature lead summary document aims to collect and align on company views on Rel-17 NR NTN maintenance. 

It contains a summary of the contributions related to NTN under 7.2 at TSG-RAN WG1 #112 bis-e and discussed within [112bis-e-R17-NR_NTN-01] Email discussion on Rel-17 NR NTN maintenance.

A total of 5 TDocs have been submitted to current meeting for discussion.

The following Draft CRs are proposed for discussion/approval:
· Issue#1:	
· Draft CR on editorial correction on Common TA parameters
· Draft CR 38.211: Alignment of Common TA parameter names to 38.331		
· Issue#2:	
· Draft CR on editorial correction on epoch time	
· Issue#3	
· Draft CR on Action Delay for DCI based unified TCI Indication for NTN	
Note the final check point is April 20 

Issue#1 Draft CR 38.211: Alignment of Common TA parameter names to TS 38.331
Companies’ contributions summary
Two draft CRs on the alignment of Common TA parameter names to 38.331, were proposed in [1, Thales] and [3, Ericsson].
The TP, reason/summary of change are provided within Proposal 1 below.


Proposal 1 (1st round)
Based on [1] and [3] the following proposal is made:

Proposal 1:

Adopt the following Draft CR.

	Reason for change:
	In current specification 38.211, there are references to parameters TACommon, TACommonDrift, and TACommonDriftVariation but the parameters are called ta-Common, ta-CommonDrift and ta-CommonDriftVariant in TS 38.331 v17.4.0.

	-
	

	Summary of change:
	TACommon, TACommonDrift, and TACommonDriftVariation are changed to ta-Common, ta-CommonDrift and ta-CommonDriftVariant, inline withTS 38.213 and TS 38.331

	
	

	Consequences if not approved:
	Inconsistent specification.


	4.3	Frame structure
<Unchanged parts are omitted>
[bookmark: _Toc19796379][bookmark: _Toc26459605][bookmark: _Toc29230249][bookmark: _Toc36026508][bookmark: _Toc45107347][bookmark: _Toc51774016][bookmark: _Toc106014705]4.3.1	Frames and subframes


Downlink, uplink, and sidelink transmissions are organized into frames with  duration, each consisting of ten subframes of  duration. The number of consecutive OFDM symbols per subframe is . Each frame is divided into two equally-sized half-frames of five subframes each with half-frame 0 consisting of subframes 0 – 4 and half-frame 1 consisting of subframes 5 – 9.
There is one set of frames in the uplink and one set of frames in the downlink on a carrier. 

Uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where
-  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
-	 given by clause 4.2 of [5, TS 38.213] is derived from the higher-layer parameters ta-Common TACommon, ta-CommonDrift TACommonDrift, and ta-CommonDriftVariant TACommonDriftVariation if configured, otherwise ;
[bookmark: _Hlk86996296]-	 given by clause 4.2 of [5, TS 38.213] is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured, otherwise .

<Unchanged parts are omitted>






Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	DCM
	OK

	Nokia, Nokia Shanghai Bell
	OK

	Samsung
	OK for inclusion in the Rel-17 alignment CR.

	Apple
	OK

	Xiaomi
	OK

	MediaTek
	OK

	ZTE
	OK

	Ericsson
	OK

	LG
	OK

	
	

	
	

	
	

	
	

	
	

	
	



Based on companies comments, it seems that the views are aligned on the required change. The Draft CR will be posted on RAN1 reflector for email Approval
Issue#2: Draft CR 38.213 on editorial correction on epoch time
Companies’ contributions summary
The Draft CR on editorial correction on epoch time was proposed in [2, Thales]. The TP, reason/summary of change are provided within Proposal 2 below.

Proposal 2 (1st round)
The following proposal is made:

Proposal 2:

Adopt the following Draft CR.

	Reason for change:
	In current specification 38.213, it is stated that   is the epoch time of , , and  [12, TS 38.331]. However, the , , and  are not defined in TS 38.331. Indeed, these variables (determined by the UE) are provided by the ta-Common, ta-CommonDrift, and ta-CommonDriftVariant which are defined in TS 38.331. To solve this inconsistency, we may reword the text as follows:   is the epoch time of ta-Common, ta-CommonDrift, and ta-CommonDriftVariant [12, TS 38.331] or simply use the epochTime as defined in 38.331 as follows: and  is provided by epochTime [12, TS 38.331].

	-
	

	Summary of change:
	Use the epochTime as defined in 38.331 as follows: and  is provided by epochTime [12, TS 38.331].

	
	

	Consequences if not approved:
	Inconsistent specification.



	Transmission timing adjustments
<Unchanged parts are omitted>
Using higher-layer ephemeris parameters for a serving satellite, if provided, a UE pre-compensates the two-way transmission delay on the service link based on  that the UE determines using the serving satellite position and its own position. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines [4, TS 38.211] based on one-way propagation delay  that the UE determines as:

where , , and  are respectively provided by ta-Common, ta-CommonDrift, and ta-CommonDriftVariant and  is provided by epochTime the epoch time of , , and  [12, TS 38.331].  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by .

<Unchanged parts are omitted>




Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	DCM
	‘epochTime’ should be ‘epochTime’

	Nokia, Nokia Shanghai Bell
	Agree with DCM that epochTime should be in italic. Further, we have a concern related to the changed text as it would slightly change the message. In the original text there is a coupling that epochTime is the epoch time of the common TA related parameters (indicating that this is the instant where t=0). If the change is applied as it is written here, we will lose this association.
Suggested alternative would be as follows:

where , , and  are respectively provided by ta-Common, ta-CommonDrift, and ta-CommonDriftVariant and  is provided by epochTime, which is the epoch time of , , and  [12, TS 38.331].


	Samsung
	OK with the text from Thales or with update from Nokia for inclusion in the Rel-17 alignment CR.

	Apple
	OK with DCM’s edits.

	Xiaomi
	OK with Nokia’s update.

	MediaTek
	OK with Nokia’s update

	ZTE
	OK with Nokia’s update.

	Thales
	epochTime is the epoch time of ta-Common, ta-CommonDrift, and ta-CommonDriftVariant, rather than t, , and .

We therefore propose to modify Nokia’s update as follows:

where , , and  are respectively provided by ta-Common, ta-CommonDrift, and ta-CommonDriftVariant and  is provided by epochTime, which is the epoch time of ta-Common, ta-CommonDrift, and ta-CommonDriftVariant [12, TS 38.331].


	Ericsson
	OK with Thales’s update.

	Nokia, Nokia Shanghai Bell
	Also OK with the update suggested by Thales.

	LG
	OK with Thales’s update.

	
	

	
	

	
	

	
	



Updated Proposal 2 (2nd round) 
The proposal 2 is updated based on the views collected during the first round:

Proposal 2:

Adopt the following Draft CR.

	Reason for change:
	In current specification 38.213, it is stated that   is the epoch time of , , and  [12, TS 38.331]. However, the , , and  are not defined in TS 38.331. Indeed, these variables (determined by the UE) are provided by the ta-Common, ta-CommonDrift, and ta-CommonDriftVariant which are defined in TS 38.331. To solve this inconsistency, we may reword the text as follows:   is the epoch time of ta-Common, ta-CommonDrift, and ta-CommonDriftVariant [12, TS 38.331] or simply use the epochTime as defined in 38.331 as follows: and  is provided by epochTime [12, TS 38.331].

	-
	

	Summary of change:
	Use the epochTime as defined in 38.331 as follows: and  is provided by epochTime [12, TS 38.331].

	
	

	Consequences if not approved:
	Inconsistent specification.



	Transmission timing adjustments
<Unchanged parts are omitted>
Using higher-layer ephemeris parameters for a serving satellite, if provided, a UE pre-compensates the two-way transmission delay on the service link based on  that the UE determines using the serving satellite position and its own position. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines [4, TS 38.211] based on one-way propagation delay  that the UE determines as:

where , , and  are respectively provided by ta-Common, ta-CommonDrift, and ta-CommonDriftVariant and  is provided by epochTime which is the epoch time of ta-Common, ta-CommonDrift, and ta-CommonDriftVariant the epoch time of , , and  [12, TS 38.331].  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by .

<Unchanged parts are omitted>




Based on companies comments, it seems that the views are aligned on the required change in updated Proposal 2. The Draft CR will be posted on RAN1 reflector for email Approval


Issue#3 Draft CR 38.214: on Action Delay for DCI based unified TCI Indication for NTN
Companies’ contributions summary
The Draft CR 38.214: Action Delay for DCI based unified TCI Indication for NTN [4, Google]. 
Further, in [5] Google made the following proposal

	Companies
	Proposals

	Google
	Proposal 1: Define additional delay for DCI based TCI indication for NTN, which is similar to MAC CE based TCI indication and endorse the draft CR R1-2303042.



Google provided the following clarification for action delay for DCI based unified TCI indication for NTN:
	R1-2303042 [4]: 
For MAC CE based TCI indication for NTN, the additional delay Kmac is introduced as the following spec in 38.214.
	When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the activation command, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from the first slot that is after slot where µ is the SCS configuration for the PUCCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1, and  is provided by K-Mac or  if K-Mac is not provided. If tci-PresentInDCI is set to 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET scheduling the PDSCH, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than timeDurationForQCL if applicable, after a UE receives an initial higher layer configuration of TCI states and before reception of the activation command, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to qcl-Type set to 'typeA', and when applicable, also with respect to qcl-Type set to 'typeD'. 




However, currently, there is no additional delay for NTN included for DCI based beam indication, and the relevant spec is defined as follows, and the maximum value of beamAppTime is 336 symbols, which could be much smaller than Kmac with the maximum value of 512 slots.
	When a UE configured with dl-OrJoint-TCIStateList would transmit a PUCCH with HARQ-ACK information or a PUSCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated TCI-State and/or TCI-UL-State should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State or TCI-UL-State that are active at the end of the PUCCH or the PUSCH carrying the HARQ-ACK information. 




The DCI based unified TCI indication shares the similar procedure as MAC CE based unified TCI indication. As shown in Figure 1, if the propagation delay is too large, there could be potential beam mismatch between the network and UE on the applied TCI after the UE transmits the ACK. Therefore, similar to MAC CE based TCI indication, additional delay for DCI based TCI indication should be introduced for NTN.




The TP, reason/summary of change are provided within Initial Proposal 3.

Proposal 3 (1st round)
Based on the above, the following proposal is made:

Proposal 3:

Adopt the following Draft CR.

	Reason for change:
	Currently for MAC CE based unified TCI indication, the additional delay Kmac is included for NTN. However, the DCI based unified TCI indication is based on the similar procedure as MAC CE based unified TCI indication, where the UE applies the indicated TCI for DL/UL channel after transmitting ACK for the DCI or the PDSCH scheduled by the DCI. Thus, the same additional delay for DCI based unified TCI indication should be included.

	-
	

	Summary of change:
	Define the same behavior as the additional delay for MAC CE based unified TCI indication for DCI based unified TCI indication for NTN.

	
	

	Consequences if not approved:
	Current action delay for DCI based unified TCI indication is not sufficient for NTN, and the NTN cannot use DCI based unified TCI indication.



	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc114223805]5.1.5	Antenna ports quasi co-location
[bookmark: _Hlk500953403]<unrelated part omitted>
When a UE configured with dl-OrJointTCI-StateList would transmit a PUCCH with positive HARQ-ACK or a PUSCH with positive HARQ-ACK corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduled by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated TCI-State and/or TCI-UL-State should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH or the PUSCH, where   is the SCS configuration for the PUCCH or PUSCH and is the subcarrier spacing configuration for  with a value of 0 for frequency range 1, and  is provided by K-Mac or  if K-Mac is not provided. The first slot and the  symbols are both determined on the active BWP with the smallest SCS among the BWP(s) from the CCs applying the indicated TCI-State or TCI-UL-State that are active at the end of the PUCCH or the PUSCH carrying the positive HARQ-ACK. 
<unrelated part omitted>




Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	DCM
	We are not sure support in NTN of R17 joint TCI indication should be agreed in this late stage.
There are lots of parallel discussion in each release and to support all mixed mechanisms as R17 MIMO + R17 NTN here is quite difficult in consideration of available time. If this proposal is agreed, then door for all other similar issues becomes open; this is our concern.

	Nokia, Nokia Shanghai Bell
	Earlier agreements for Rel-17 NR over NTN related to K-Mac were targeted at capturing UE actions when providing a MAC-CE (which in turn would be associated to a HARQ-ACK for the PDSCH carrying the information). This CR seems directed at the TCI framework for changing the TCI state through DCI, which is different. Since we have not had any discussion on this earlier as part of the Rel-17 discussions, we would not find it appropriate to introduce a new feature so long time after the finalization of Rel-17 NR over NTN.

	Samsung
	It is not an essential correction – can always be made at a later time, when needed.

	Apple
	For uplink transmissions, the Kmac is not needed in determining the activation time.  

	Google
	Based on our understanding, currently we do not have restriction that unified TCI cannot be configured for NTN. Probably we can check companies understanding on whether to conclude that unified TCI are not allowed for NTN.

Besides, we noticed that currently K-Mac is not only used for action delay for MAC CE, but it is also applicable for BFR response monitoring, as defined in 38.213. 

If we allow such configuration, current action delay for DCI based TCI indication is not sufficient at least for DL TCI indication. But currently a unified action delay and action time is defined for both UL and DL TCI indication. Therefore, a unified solution could be beneficial for both NW and UE implementation. 

Based on companies’ comment above, probably we have the following options:
· Option 1: Rel-17 unified TCI is not supported for NTN
· Option 2: Rel-17 unified TCI is supported for NTN and endorse the CR R1-2303043


	Xiaomi
	We think the issue is valid if unified TCI is supported in NTN, and we share similar concern with DCM and Nokia that the time is limited to introducing a new feature in NTN.

	MediaTek
	Not support. Same view as DCM and Nokia.

	ZTE
	For DCI based unified TCI indication, the introduction of K-Mac is needed to achieve consensus on the activation time between UE and gNB, since this is a DL configuration similar to DL MAC CE. Therefore, we think the CR is reasonable if this feature (DCI based unified TCI indication) is to be supported in NTN. 
If the group have concern on introduction of new feature and does not want to capture the CR, we can draw a conclusion not to support Rel-17 unified TCI in NTN.

	Thales
	The CR is valid if the unified TCI is supported in NTN.
The discussion on the support of unified TCI in NTN can be postponed to May meeting.

	Ericsson
	The CR is valid but it is a very late change. Unified TCI need not be supported for NTN Rel-17.

	LG
	Not support. We have similar views with DCM and Nokia.

	
	

	
	

	
	

	
	



Proposal 3 (2nd  round)
Multiple companies commented that the change proposed by Google is valid if the unified TCI is supported in NTN. But supporting unified TCI as new Rel-17 feature after finalization of Rel-17 NR over NTN is a concern to a number of companies. Therefore, the Moderator proposes the following conclusion:

Updated Proposal 3:

Conclusion:
Release-17 unified TCI is not supported in NTN

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	
	

	
	



[bookmark: _Toc102489800]Conclusion
TBC
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