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1	Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This document aims at collecting companies’ views regarding the RACH aspects:
[AT115-e][106][NTN] RACH aspects (CATT)
Scope: Continue the discussion on p1 and p2 from R2-2107314 and p3-p7 and p16-p18 from R2-2108453 (p8-p15 may be discussed in the future if p7 is agreed)
Intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals for further discussion
· List of proposals that should not be pursued (if any)
Initial deadline (for companies' feedback): Thursday 2021-08-19 1000 UTC
Initial deadline (for rapporteur's summary in R2-2108882): Thursday 2021-08-19 1600 UTC
Proposals marked "for agreement" in R2-2108882 not challenged until Friday 2021-08-20 1000 UTC will be declared as agreed via email by the session chair (for the rest the discussion will further continue offline until the CB session in Week2).
2	Discussion
At RAN2#113bis-e the reporting of TA was discussed with the following agreements
1. At least for uplink scheduling adaptations, the UE may report information about the UE specific TA pre-compensation. The exact information and frequency of reports depend on RAN1 outcome. FFS on when/how to report.
[Post113bis-e][000] “It is FFS whether the UE reports the UE specific TA pre-compensation at the RACH procedure (MSG3 or MSG5) using a MAC CE. Actual content is FFS and also depends on further RAN1 input. Configurability is FFS”
Further at RAN2#114 the following was agreed
Agreement:
1. If enabled by the network, the UE reports information about UE specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE. Actual content is FFS and also depends on further RAN1 input (we can revise this whole agreement if RAN1 come to a different conclusion in terms of what needs to be conveyed to the NW)
At the online discussion of RAN2 #115-e meeting, the agreement regarding UE specific TA reporting was achieved as following:
Agreements:
1. UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)
2.1 The trigger conditions of UE specific TA reporting in connected state
The UE specific TA report may be used by network to schedule the UE accurately at the initial RA procedure. It is agreed to enabled/disabled UE specific TA reporting by SI. There are three options on the trigger conditions of UE specific TA reporting in connected mode. We are going to discuss them one by one.
· Request and response in connected mode
· Periodical reporting in connected mode
· Event triggering in connected mode
· Request and response in connected mode
It is proposed that the network can request the UE-specific TA Report to calculate UE-specific K_offset for scheduling [1]. Therefore, the network can request the UE to report the calculated TA when the network detects the scheduling problem or there is a requirement to schedule UE. It is also clarified that in some scenarios (especially for LEO earth fixed cells) the UEs in connected mode may experience a TA pre-compensation that changes greatly during the connection to a cell while in GEO the TA may be stable during the connection [2]. Therefore, there is a need to inform the gNB about the updated TA pre-compensation.
The proposals in [1] and [2] are given as following:
	Proposal 1: For the UE-specific TA reporting under network control, two options can be supported [1]:
Option 1: the UE-specific TA Report requested by network;
[bookmark: _Toc75426336][bookmark: _Toc75426360][bookmark: _Toc75426999][bookmark: _Toc75427022][bookmark: _Toc75427041][bookmark: _Toc75427064][bookmark: _Toc76038180][bookmark: _Toc76038208][bookmark: _Toc76038231][bookmark: _Toc76038259][bookmark: _Toc78842348][bookmark: _Toc78842376][bookmark: _Toc78990142][bookmark: _Toc78990160][bookmark: _Toc78997201][bookmark: _Toc78997220][bookmark: _Toc79084889][bookmark: _Toc79084907][bookmark: _Toc79085070][bookmark: _Toc79085088][bookmark: _Toc79095292][bookmark: _Toc79095311][bookmark: _Toc79095334][bookmark: _Toc79095353][bookmark: _Toc79095646][bookmark: _Toc79095665][bookmark: _Toc79097370][bookmark: _Toc79097389][bookmark: _Toc75345079][bookmark: _Toc75345097]Proposal 6: Network can request the UE to report information about UE specific TA pre-compensation [2]. 


From the online discussion, there is confusion on whether the above mechanism is applied in connected mode or initial random access. The initial random access was already discussed and achieved agreements list above, so the proposals in above table only apply to connected mode.
	Question 1: Do you agree that UE specific TA report can be requested by network when UE in connected mode?

	Company
	Yes/No
	Comment 

	MediaTek
	Yes
	If the network wants it, UE can report it to the network.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
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· Periodical reporting in connected mode
It is also proposed to support triggering the periodical report of UE-specific TA for timely TA tracking and saving the request signalling [1].
The proposal in [1] is as following:
	Proposal 1: For the UE-specific TA reporting under network control, two options can be supported[1]:
Updated proposal: periodical reporting of UE-specific TA report in connected


Therefore, the rapporteur suggest to discuss whether to support periodical reporting of UE-specific TA report in connected mode. 
	Question 2: Do you agree that periodical reporting of UE-specific TA report is supported in connected mode?

	Company
	Yes/No
	Comment 

	MediaTek
	No
	There is no need to report the TA periodically. Event triggered report with network based polling should be enough.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Note: We will further discuss the way how to configure period to UE in detail proposed by [1] at second round if Q2 is agreed.

Summary:
<blank>
· Event triggering in connected mode
In some cases, initial UE-specific TA reporting can be used for long period or the UE moves too fast to trigger the TA reporting by network control, the event-triggered method may be more suitable for these scenarios [1]. The UE may trigger transmission of information about the UE specific TA pre-compensation to minimize the signalling [2].
The proposals in [1] and [2] are as following:
	Proposal 2: For the UE-specific TA reporting under UE control, event triggered method should be supported in NTN, e.g. a threshold between current TA and the last reported TA [1].
[bookmark: _Toc75426337][bookmark: _Toc75426361][bookmark: _Toc75427000][bookmark: _Toc75427023][bookmark: _Toc75427042][bookmark: _Toc75427065][bookmark: _Toc76038181][bookmark: _Toc76038209][bookmark: _Toc76038232][bookmark: _Toc76038260][bookmark: _Toc78842349][bookmark: _Toc78842377][bookmark: _Toc78990143][bookmark: _Toc78990161][bookmark: _Toc78997202][bookmark: _Toc78997221][bookmark: _Toc79084890][bookmark: _Toc79084908][bookmark: _Toc79085071][bookmark: _Toc79085089][bookmark: _Toc79095293][bookmark: _Toc79095312][bookmark: _Toc79095335][bookmark: _Toc79095354][bookmark: _Toc79095647][bookmark: _Toc79095666][bookmark: _Toc79097371][bookmark: _Toc79097390]Proposal 7: The network may configure triggers for reporting information about UE specific TA pre-compensation [2]. 


Therefore, the rapporteur suggests discussing whether to support event triggered method for the UE-specific TA report. 
	Question 3: Do you agree that the network may configure event-triggers for reporting UE specific TA?

	Company
	Yes/No
	Comment 

	MediaTek
	Yes
	The UE should report the TA when there is a change beyond a certain threshold.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Note: We will further discuss what the trigger event is in detail proposed by [1] and [2] at second round if Q3 is agreed.

Summary:
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2.2 What and how to report about UE specific TA
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9]The content of UE specific TA in RA procedure
For the content of UE specific TA in RA procedure, [2] notes that reported TA can be used by the gNB to estimate the position of the UE. Meanwhile, reporting TA and TA drift will give faster estimation of UE position. Reporting TA or UE position in a MAC CE will enable any entity to estimate the UE position.
The proposal in [2] is as following:
	1. [bookmark: _Toc78997197][bookmark: _Toc78997217][bookmark: _Toc79084885][bookmark: _Toc79084904][bookmark: _Toc79085066][bookmark: _Toc79085085][bookmark: _Toc79095288][bookmark: _Toc79095308][bookmark: _Toc79095330][bookmark: _Toc79095350][bookmark: _Toc79095642][bookmark: _Toc79095662][bookmark: _Toc79097366][bookmark: _Toc79097386][bookmark: OLE_LINK5][bookmark: OLE_LINK6]The report about UE specific TA pre-compensation using MAC CE is the UE TA or UE position with a low resolution. 


Therefore, the rapporteur suggests discussing the content of UE specific TA in RA procedure.
	Question 4: Which option of the content of UE specific TA reported in RA procedure using MAC CE do you prefer?
Option 1. UE specific TA; Option 2. UE position with a low resolution; Option 3. Others

	Company
	Option 1/2/3
	Comment 

	MediaTek
	Option 1
	UE should report the UE-specific TA.
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· How to report in connected mode after RA procedure
As repeated reports of TA or UE position give the UE position to any observer if using MAC CEs, the UE shall not report using MAC CE in connected mode. Using RRC will give integrity protection and encryption and thus do not reveal the UE position to unwanted parties [2]. 
Thus, for privacy reasons the TA reporting or position reporting is better done using RRC after security have been activated. If TA reporting is done using MAC CEs, it is better to not report often and not having fine-grained TA report. [2].
The proposal in [2] is as following:
	1. [bookmark: _Toc68178645][bookmark: _Toc68183024][bookmark: _Toc68208496][bookmark: _Toc68208728][bookmark: _Toc68208756][bookmark: _Toc68208881][bookmark: _Toc68208909][bookmark: _Toc68209282][bookmark: _Toc68209310][bookmark: _Toc68210463][bookmark: _Toc68210491][bookmark: _Toc71071858][bookmark: _Toc71071864][bookmark: _Toc71074890][bookmark: _Toc71074896][bookmark: _Toc71114894][bookmark: _Toc71114905][bookmark: _Toc71119729][bookmark: _Toc71119740][bookmark: _Toc71126712][bookmark: _Toc71237756][bookmark: _Toc71237767][bookmark: _Ref71237775][bookmark: _Toc71237798][bookmark: _Toc71237809][bookmark: _Toc71238430][bookmark: _Toc71238443][bookmark: _Toc71240769][bookmark: _Toc71240785][bookmark: _Toc71240845][bookmark: _Toc71240861][bookmark: _Toc71241160][bookmark: _Toc71241175][bookmark: _Toc71244782][bookmark: _Toc71244796][bookmark: _Toc71244965][bookmark: _Toc71244979][bookmark: _Toc71247934][bookmark: _Toc71247949][bookmark: _Toc71293536][bookmark: _Toc71293552][bookmark: _Toc71297585][bookmark: _Toc71297602][bookmark: _Toc71299070][bookmark: _Toc71299087][bookmark: _Toc71399836][bookmark: _Toc71399853][bookmark: _Toc71454687][bookmark: _Toc71454704][bookmark: _Toc71454721][bookmark: _Toc71454738][bookmark: _Toc71455649][bookmark: _Toc71455667][bookmark: _Toc71455698][bookmark: _Toc71455716][bookmark: _Toc71455755][bookmark: _Toc71455773][bookmark: _Toc71466735][bookmark: _Toc71466753][bookmark: _Toc71497679][bookmark: _Toc71497697][bookmark: _Toc71548554][bookmark: _Toc71548572][bookmark: _Toc71549056][bookmark: _Toc71549074][bookmark: _Toc71582109][bookmark: _Toc71582127][bookmark: _Toc71582857][bookmark: _Toc71582873][bookmark: _Toc71583845][bookmark: _Toc71583861][bookmark: _Toc74332578][bookmark: _Toc74332606][bookmark: _Toc74332625][bookmark: _Toc74332653][bookmark: _Toc74563984][bookmark: _Toc74564012][bookmark: _Toc75181361][bookmark: _Toc75181390][bookmark: _Toc75275823][bookmark: _Toc75275853][bookmark: _Toc75276044][bookmark: _Toc75276074][bookmark: _Toc75345075][bookmark: _Toc75345094][bookmark: _Toc75426333][bookmark: _Toc75426358][bookmark: _Toc75426996][bookmark: _Toc75427020][bookmark: _Toc75427038][bookmark: _Toc75427062][bookmark: _Toc76038177][bookmark: _Toc76038206][bookmark: _Toc76038228][bookmark: _Toc76038257][bookmark: _Toc78842345][bookmark: _Toc78842374][bookmark: _Toc78990139][bookmark: _Toc78990158][bookmark: _Toc78997198][bookmark: _Toc78997218][bookmark: _Toc79084886][bookmark: _Toc79084905][bookmark: _Toc79085067][bookmark: _Toc79085086][bookmark: _Toc79095289][bookmark: _Toc79095309][bookmark: _Toc79095331][bookmark: _Toc79095351][bookmark: _Toc79095643][bookmark: _Toc79095663][bookmark: _Toc79097367][bookmark: _Toc79097387]If the UE reports information about UE specific TA pre-compensation after random access, RRC signalling is used after security has been activated. 


However some companies think that after security is activated we can actually send TA value via MAC CE during online discussion. So the rapporteur suggests discussing the following question.
	Question 5: Which option do you prefer to report UE specific TA pre-compensation in connected mode after random access and security has been activated?
Option 1. RRC signalling; Option 2. MAC CE; Option 3. Others

	Company
	Option 1/2/3
	Comment 

	MediaTek
	Option 2
	We prefer using a single method to report the TA using MAC CE (option 2) all the time.
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· The content of UE specific TA in connected mode after RA procedure
With the UE position and the satellite ephemeris, the gNB can predict TA variations with less signalling than the UE reporting TA or TA+TA drift [2]. For the content of UE specific TA after procedure, the proposal in [2] is as following:
	1. [bookmark: _Toc74332581][bookmark: _Toc74332608][bookmark: _Toc74332628][bookmark: _Toc74332655][bookmark: _Toc74563987][bookmark: _Toc74564014][bookmark: _Toc75181364][bookmark: _Toc75181392][bookmark: _Toc75275826][bookmark: _Toc75275855][bookmark: _Toc75276047][bookmark: _Toc75276076][bookmark: _Toc75345078][bookmark: _Toc75345096][bookmark: _Toc75426335][bookmark: _Toc75426359][bookmark: _Toc75426998][bookmark: _Toc75427021][bookmark: _Toc75427040][bookmark: _Toc75427063][bookmark: _Toc76038179][bookmark: _Toc76038207][bookmark: _Toc76038230][bookmark: _Toc76038258][bookmark: _Toc78842347][bookmark: _Toc78842375][bookmark: _Toc78990141][bookmark: _Toc78990159][bookmark: _Toc79085069][bookmark: _Toc79085087][bookmark: _Toc79095291][bookmark: _Toc79095310][bookmark: _Toc79095333][bookmark: _Toc79095352][bookmark: _Toc79095645][bookmark: _Toc79095664][bookmark: _Toc79097369][bookmark: _Toc79097388][bookmark: _Toc78997200][bookmark: _Toc78997219][bookmark: _Toc79084888][bookmark: _Toc79084906]The report about UE specific TA pre-compensation using RRC is the UE position. 


Therefore, the rapporteur suggests discussing the following question.
	Question 6: Which option of content of UE specific TA in connected mode after RA procedure do you prefer?
Option 1. UE specific TA; Option 2. UE position; Option 3. Others

	Company
	Option1/2/3
	Comment 

	MediaTek
	Option 1
	UE should report the UE-specific TA.
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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2.3 UE specific TA reporting in RA procedure
To clarify the RACH aspects in connected mode, we list the following events that trigger the random access procedure:
-	Initial access from RRC_IDLE;(idle mode)
-	RRC Connection Re-establishment procedure; (connected mode)
-	DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"; (connected mode)
-	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available; (connected mode)
-	SR failure; (connected mode)
-	Request by RRC upon synchronous reconfiguration (e.g. handover); (connected mode)
-	Transition from RRC_INACTIVE;(inactive mode)
-	To establish time alignment for a secondary TAG; (out of NTN Rel-17 scope)
-	Request for Other SI (see clause 7.3); (connected mode)
-	Beam failure recovery; (connected mode)
-	Consistent UL LBT failure on SpCell; (out of NTN Rel-17 scope)
In [2], the paper proposes that reporting information about the UE specific TA pre-compensation is not necessary in some of these events. For example, if the UE has reported its position to the network, the network can estimate the UE specific TA pre-compensation after a handover regardless of which satellite or which gateway the new cell is associated with. Another example is if a new cell is in the same gNB and uses the same gateway. 
We will discuss the P16-P18 one by one regarding the UE specific TA reporting in RACH in [2]:
· TA reporting controlled by network during handover
It is proposed by [2] TA reporting should be controlled by network during the handover.
1. For all types of handovers, the network indicates in the handover command whether the UE reports information about the UE specific TA pre-compensation during the random access to the target cell.
Therefore, the rapporteur suggests discussing the following question.
	Question 7: Do you agree that the network indicates in the handover command to UE - whether the UE should report information of the UE specific TA pre-compensation to the target cell during the random access?

	Company
	Yes/No
	Comment

	MediaTek
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
<blank>
· Request for Other SI in RA procedures
It is proposed that there is an exception not to report UE specific TA in RA procedure which is “Request for Other SI”. 
1. In RA procedures triggered due to “Request for Other SI”, information about UE specific TA pre-compensation is not reported.
Therefore, the rapporteur suggests discussing the following question.
	Question 8: Do you agree that in RA procedures triggered due to “Request for Other SI”, information about UE specific TA pre-compensation is not reported?

	Company
	Yes/No
	Comment

	MediaTek
	Yes
	TA information is not needed during on-demand SI Request.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
<blank>
· TA reporting in other scenarios in RA procedures
It is proposed that TA is required to report when not configured with a triggering condition for reporting information about UE specific TA pre-compensation in these scenarios in RA procedures in [2].
1. In RA procedures not due to handover and not due to “Request for Other SI” and when the UE is not configured with a triggering condition for reporting information about UE specific TA pre-compensation, the UE shall report information about UE specific TA pre-compensation in the RA procedure.
Therefore, the rapporteur suggests discussing the following question.
	Question 9: Do you agree that In RA procedures not due to handover and not due to “Request for Other SI” and when the UE is not configured with a triggering condition for reporting information about UE specific TA pre-compensation, the UE shall report information about UE specific TA pre-compensation in the RA procedure?

	Company
	Yes/No
	Comment

	MediaTek
	Yes
	This is needed to maintain the synchronization with the network.
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3	Conclusions
Based on the views expressed in the previous sections, we propose the following:
Proposals
4	List of referenced documents 
[1] R2-2107314	Discussion on UE Specific TA Report	 CATT	discussion
[2] R2-2108453	Random Access timers and reporting information about UE specific TA pre-compensation in NTNs	Ericsson	discussion
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