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1. [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
This document captures and reports the summary of the email discussion on user plane timers impacted by the large RTD of NTN, which was triggered in RAN2 #104:
· [bookmark: OLE_LINK62][bookmark: OLE_LINK61][104#51][NR – NTN] Impacts on user plane timers (Nomor)
	Identify timers impacted by RTD and how to handle them 
Outcome:	TP capturing the timers
	Deadline:	Thursday 2019-02-07
Additionally, a text proposal for the TR 38.821 v0.3.0 is provided. 
2. Discussion 
In RAN2#103bis, it is agreed to study the following UP aspects:
UP Impacts to study 
1. DRX
2. HARQ 
3. Random access response 
4. [bookmark: _Hlk531958034]RLC/PDCP reordering (e.g. timers and SN space)
5. SDAP => no impact

In RAN2#104, an email discussion to identify the user plane timers impacted by the large RTD of NTN and to discuss the handling of them has been agreed. The following sections summarize the company views on the timers to be studied, as well as the principles to handle them.
According to the defined NTN reference scenarios, the round trip delay (RTD) can be as high as 541.14ms for GEO satellite systems and up to 25.76ms for LEO satellite systems 600km [1]. As this is many times larger than the (RTD) of terrestrial networks, modifications will be necessary for some timers. In order to minimize the standardization effort, we identify the following principles which can be applied to adapt the timers for NTN. For each timer it has to be determined separately which principle is applied.
Principle 1: 	The value range is increased to cover the RTD of NTN. This usually means that the UE has to be active for a potentially longer time duration which may increase the UE power consumption. It also means that the signaling overhead will be increased to signal the large parameter range for the different NTN scenarios.  
Principle 2:	A RTD compensation offset is applied to support NTN meaning the triggering/starting point of these timers are changed. The offset value depends on the scenario (LEO or GEO, transparent or regenerative payload, altitude of the platform).
	Company
	Comments on the principles to adapt the timers

	Huawei, HiSilicon
	We are fine with these two principles.

	Nomor Research
	We agree with the two described principles.

	OPPO
	We agree with the two principles.

	CATT
	We are fine with these two principles.

	ZTE
	We are fine with these two principles, and joint usage of these two principles should also be considered if necessary for each timer.

	MediaTek
	We think these principles are good to keep in mind, but the operation of all the timers need to be examined in some detail, and the final choice may not necessarily align with the above principles.

	Nokia, Nokia Shanghai Bell
	We are fine in principle. Naturally, the applicability of the principles to a certain timer should be considered on a case by case basis and the impact to UE power consumption due to increased value ranges should be minimized and study how that can be achieved.

	Ericsson
	We believe that one or both principles can be applied for certain timers and which timers that need either is up to each individual case.

	LG
	Fine. 

	Fraunhofer
	We agree with these principles

	Thales
	We agree with these two principles, and joint usage of these two principles should also be considered if necessary for each timer.



10 companies out of 11 agree that the two principles described above can be applied for the user plane timers impacted by the large RTD of NTN. Three companies suggested additionally considering the joint usage of these two principles. Three companies once again emphasized that the decision which principle is applied has to be considered for each timer individually. One company stated that the final principle applied may not necessarily align with these principles. Proposed conclusion is as follows:
Proposal 1: 	The two principles, increasing the value range and applying a RTD compensation offset, and the joint usage of these two principles are used as a starting point for the discussion on how to adapt the user plane timers, impacted by the large RTD of NTN, for NTN. Which principle is applied is examined for each timer separately. Further principles are not excluded. 

In the following, the different protocol layers are analyzed regarding its corresponding timers.

2.1 MAC
2.1.1 Random access
After transmitting the Random Access Preamble (Msg1), the UE monitors the PDCCH for the Random Access Response (RAR) message (Msg2).  The response window (ra-ResponseWindow) starts at a determined time interval after the preamble transmission.  If no valid response is received during the ra-ResponseWindow, a new preamble is sent. If a certain number of preambles have been sent, an appropriate random access problem will be indicated to upper layers.[2]
In terrestrial communications, the RAR is expected to be received by the UE within a few milliseconds. In NTN the propagation delay is much larger and therefore, the RAR cannot be reached at the UE within the specified time interval. 
The start of the ra-ResponseWindow should be delayed for NTN to save UE power.
Statement 1: 	The ra-ResponseWindow should be modified to support NTN.
Statement 2: 	Introduce an offset for the start of the ra-ResponseWindow for NTN (Principle 2).
	Company
	Statement 1:
agree / disagree
	Statement 2:
agree / disagree
	Comments

	[bookmark: _Hlk533089086]Huawei, HiSilicon
	Agree
	Agree
	

	Nomor Research
	Agree
	Agree
	

	OPPO
	Agree
	Agree
	

	CATT
	Agree
	Agree 
	

	ZTE
	Agree
	Partially Agree
	Considering the large cell coverage in NTN, we  think other than delaying the start of ra-ResponseWindow, the length of ra-ResponseWindow shall be extended as well.

	MediaTek
	Agree
	Agree
	The offset should be configurable to accommodate different scenarios. Increasing the RAR window has implication on RA-RNTI calculation and may not be straightforward. For NTN scenarios, the RTD can be assumed to be largely deterministic.


	Nokia, Nokia Shanghai Bell
	Agree
	Agree
	We think delaying the ra-ResponseWindow may not be sufficient as the UL timing is not known to the UE before receiving RAR so maximum of 10 ms window length may need to be extended. However, we agree with MediaTek about the impact to RA-RNTI calculation.

	Ericsson
	Agree
	Agree
	The value range is up to 180ms for 15kHz SCS and with offset applied it should be sufficient.

	LG
	Agree if the intention of P1 is to add larger values for RAR without changing the UE behavior itself (Principle 1).
	 Agree
	

	Fraunhofer
	Agree
	Agree
	

	Thales
	Agree
	Agree
	



All companies agree that the ra-ResponseWindow should be modified to support NTN. Additionally, all companies agree that an offset for the start of the ra-ResponseWindow is introduced for NTN. Two companies stated that other than delaying the start of ra-ResponseWindow an extension of ra-ResponseWindow is needed to support NTN. 
Proposal 2: 	The ra-ResponseWindow should be modified to support NTN.
Proposal 3: 	Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be configurable to accommodate different scenarios.
Proposal 4: 	RAN2 will study if other than delaying the start of ra-ResponseWindow an extension of ra-ResponseWindow is needed to support NTN.

When the UE sends an RRC Connection Request (Msg3), it will monitor for Msg4 in order to resolve a possible random-access contention. The ra-ContentionResolutionTimer starts after the Msg3 transmission. The maximum configurable value of ra-ContentionResolutionTimer is large enough to cover the RTD in NTN. However, to save UE power, the start of the ra-ContentionResolutionTimer should be delayed for NTN.
Statement 3: 	The ra-ContentionResolutionTimer should be modified to support NTN.
Statement 4:	Introduce an offset for the start of the ra-ContentionResolutionTimer for NTN (Principle 2).
	Company
	Statement 3:
agree / disagree
	Statement 4:
agree / disagree
	Comments

	Huawei, HiSilicon
	Agree
	Agree
	

	Nomor Research
	Agree
	Agree
	

	OPPO
	Agree
	Agree
	

	CATT
	Agree
	Agree 
	

	ZTE
	Agree
	Agree
	

	MediaTek
	Agree
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	Agree
	

	Ericsson
	Agree
	Agree
	Same comment as in Q1, but with value range up to 64ms.

	LG
	Agree if the intention of P1 is to add larger values for CRTimer without changing the UE behavior itself (Principle 1).
	Agree
	

	Fraunhofer
	Agree
	Agree
	

	Thales
	Agree
	Agree
	



Proposal 5: 	The ra-ContentionResolutionTimer should be modified to support NTN.
Proposal 6:	Introduce an offset for the start of the ra-ContentionResolutionTimer for NTN.

2.1.2 DRX
The Discontinuous Reception (DRX) supports UE battery saving by reducing the PDCCH monitoring time. Several RRC configurable parameters are used to configure DRX. Four of them are in context with RTD [4][5]:
· drx-HARQ-RTT-TimerDL is the minimum duration before a downlink assignment for HARQ retransmission is expected by the MAC entity. In terrestrial communications this is configurable in the range of a few ms, which is too small for a communication-link with a satellite.
· drx-HARQ-RTT-TimerUL is the same as drx-HARQ-RTT-TimerDL just for the uplink.
· drx-RetransmissionTimerDL presents the maximum time until a downlink retransmission is received. This is configurable with a maximum value of 320 slots. The timer starts latest after 4ms after the corresponding transmission. For a subcarrier spacing of 15kHz this means expiration is after 324ms which is too small for a GEO satellite-link. For LEO satellite-links the maximum value could also become too small considering a larger subcarrier spacing and several retransmissions.
· drx-RetransmissionTimerUL is the same as drx-RetransmissionTimerDL just for the uplink.
Note, that these timers are only used if HARQ is enabled. The start of the drx-HARQ-RTT-TimerDL/UL should be delayed for NTN. The UE monitors the PDCCH, during drx-RetransmissionTimerDL and drx-RetransmissionTimerUL are active. Therefore, the value range of these timers has to be extended.
Statement 5:	A modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed to support NTN.
[bookmark: OLE_LINK19][bookmark: OLE_LINK21][bookmark: OLE_LINK20]Statement 6:	If HARQ is supported by NTN, the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, drx-RetransmissionTimerDL and drx-RetransmissionTimerUL should be modified to support NTN.
Statement 7: 	If HARQ is supported by NTN, an offset for the start of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be introduced to support NTN (Principle 2).
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24]Statement 8: 	If HARQ is supported by NTN, the value range of drx-RetransmissionTimerDL and drx-RetransmissionTimerUL should be extended to support NTN (Principle 1).
	Company
	Statement 5:
agree / disagree
	Comments

	[bookmark: _Hlk533089143]Huawei, HiSilicon
	Agree
	

	Nomor Research
	Agree
	

	OPPO
	Agree
	

	CATT
	Agree
	

	ZTE
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	

	Ericsson
	Agree
	

	LG
	Agree
	

	Fraunhofer
	Agree
	

	MediaTek
	Agree
	



Proposal 7:	A modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed to support NTN.

	Company
	Statement 6:
agree / disagree
	Comments

	[bookmark: OLE_LINK18]Huawei, HiSilicon
	Partially agree
	Agree to change drx-HARQ-RTT-Timers, not sure about drx-RetransmissionTimers. 

[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK35]In our understanding, drx-HARQ-RTT-Timers are started after UL transmission for PUSCH or DL HARQ feedback. During the timers are running, the UE is not expected to receive DL assignment or UL grant for corresponding HARQ process due to RTD. From this point of view, we agree to extend drx-HARQ-RTT-Timers due to long RTD in NTN.

[bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39]drx-RetransmissionTimers are started when corresponding  drx-HARQ-RTT-Timer expires. The length of drx-RetransmissionTimers reflects the opportunities for the gNB to schedule retransmission. We do not see any need to change drx-RetransmissionTimers.

	Nomor Research
	Partially agree
	We agree, drx-HARQ-RTT-Timers and drx-RetransmissionTimers show dependencies with each other. Therefore, it is sufficient to modify either drx-HARQ-RTT-Timers or drx-RetransmissionTimers. 
We suggest to reformulate Proposal 6 as followed:
If HARQ is supported by NTN, either the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, or drx-RetransmissionTimerDL and drx-RetransmissionTimerUL should be modified to support NTN.

	OPPO
	
	Same view as Huawei, i.e., we do not see the change of RTT timer and retransmission timer is an either-or selection, but just needs to focus on RTT timer.

	CATT
	Partial agree (extension of drx-HARQ-RTT-Timers are necessary, drx-RetransmissionTimers are unnecessary)
	For drx-HARQ-RTT-Timers, when these timers are running, the UE is not expected to receive the re-transmission scheduling. So due to the long delay of NTN, this timer should be extended. 

[bookmark: OLE_LINK46][bookmark: OLE_LINK47]For  drx-RetransmissionTimers, the UE starts these timers when drx-HARQ-RTT-Timers expire. During this timer runs, UE monitors the PDCCH, until the scheduling is received. So this timer has nothing to do with the long delay.


	ZTE
	Partially Agree
	For power saving’s perspective, drx-HARQ-RTT-TimerUL/drx-HARQ-RTT-TimerDL shall be extended not delayed.

As for drx-RetransmissionTimers, it starts upon the expiry of  drx-HARQ-RTT-Timers,  by configuring appropriate drx-HARQ-RTT-Timers, there is no modification needed for drx-RetransmissionTimers.

To sum up,drx-HARQ-RTT-Timers shall be extended instead of being delayed. No modification on drx-RetransmissionTimers is needed.

	MediaTek
	Partially agree
	Same view as ZTE

	Nokia, Nokia Shanghai Bell
	
	As discussed by several companies above, not both of the timers (drx-HARQ-RTT-Timers & drx-RetransmissionTimers) need to be modified. It seems the most natural to concentrate on the RTT timer.

	Ericsson
	Partially agree
	If an offset is applied to the drx-HARQ-RTT-Timers the current value range should be sufficient. We agree that no other no changes to drx-RetransmissionTimers are needed

	LG
	Agree for HARQ RTT timers. 
Disagree for Retransmission timers.
	Larger values are needed for HARQ RTT timers because HARQ RTT timer is to avoid unnecessary monitoring PDCCH by considering RTT time. 
For retransmission timer, there is no need to consider RTT time. 

	Fraunhofer
	Partially agree
	See comments of Nomor Research



	Company
	Statement 7:
Agree / disagree
	Statement 8:
Agree / disagree
	Comments

	[bookmark: OLE_LINK40]Huawei, HiSilicon
	Disagree
	Disagree
	See comments above, we think drx-HARQ-RTT-Timers should be extended but there is no need to change drx-RetransmissionTimers.

	Nomor Research
	Agree
	Disagree
	As mentioned above, it is sufficient to extend one type of the described timers.
We prefer to modify drx-HARQ-RTT-Timers applying Principle 2 to save battery power.

	OPPO
	Disagree
	Disagree
	Same view as Huawei

	CATT
	Disagree
	Disagree
	For P7, If we extend drx-HARQ-RTT-Timers, why we need an offset? 
For P8, see comment of P6

	ZTE
	Disagree
	Disagree
	Please refer to comments above.

	MediaTek
	Disagree
	Disagree
	P7: It is important to extend the value range of HARQ RTT timers. We think it is simplest to increase the value.
P8: No change to DRX retrx timers is needed.

	Nokia, Nokia Shanghai Bell
	
	Disagree
	Proposal 7 depends mainly how the RTT timer values are extended, ie., whether to also apply the offset.

	Ericsson
	Agree 
	Disagree
	See response to P6.

	LG
	Disagree
	Disagree
	For P7, addition of larger value for HARQ RTT Timer is enough.
For P8, there is no need to consider RTT time for Retransmission timers.  

	Fraunhofer
	Agree
	Disagree
	See comments of Nomor Research



8 out of 10 companies agree that if HARQ is supported by NTN, drx-HARQ-RTT-TimerDL/-UL should be modified to support NTN and there is no need to modify drx-RetransmissionTimerDL/-UL. The other two companies stated that if HARQ is supported by NTN, either drx-HARQ-RTT-TimerDL/-UL or drx-RetransmissionTimerDL/-UL should be modified to support NTN, however, they prefer to modify drx-HARQ-RTT-Timers because of battery power saving issues. Therefore, it is proposed to conclude that drx-HARQ-RTT-TimerDL/-UL should be modified and there is no modification needed for drx-RetransmissionTimerDL/-UL.
Two companies stated to introduce an offset for drx-HARQ-RTT-TimerDL/-UL to save battery power. 8 out of 10 companies stated that, as during drx-HARQ-RTT-TimerDL/-UL are running the UE does not expect to receive DL assignment or UL grant for corresponding HARQ process due to RTD and thus an extension of the timer does not cause additional power consumption. In order to avoid an introduction of an additional parameter for the offset, it is proposed to extend the value range of drx-HARQ-RTT-TimerDL/-UL.
Proposal 8:	 If HARQ is supported by NTN, the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, should be modified to support NTN.
Proposal 9: 	If HARQ is supported by NTN, the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be extended to support NTN.
Proposal 10: 	A modification of drx-RetransmissionTimerDL and drx-RetransmissionTimerDL is not needed to support NTN.

2.1.3 Scheduling Request
[bookmark: OLE_LINK42][bookmark: OLE_LINK41]A UE can use a Scheduling Request (SR) to request UL-SCH resources from the gNB for a new transmission or a transmission with a higher priority. SR transmission is configured by RRC. During the prohibit timer (sr-ProhibitTimer) is active, no further SR is initiated. The sr-ProhibitTimer will at latest expire after 128ms [3] and initiate a SR.  For GEO systems the value range is not sufficient because the RTD is larger, for LEO systems it is sufficient.
[bookmark: OLE_LINK43]Statement 9: 	The sr-ProhibitTimer should be modified to support NTN.
Statement 10: An offset for the start of sr-ProhibitTimer  should be introduced to support NTN (Principle 2).
	Company
	Statement 9:
agree / disagree
	Statement 10:
agree / disagree
	Comments

	[bookmark: OLE_LINK45]Huawei, HiSilicon
	Agree
	Disagree
	In our understanding sr-ProhibitTimer is used to avoid frequent SR. New SR can only be transmitted when this timer is not running. If an offset is introduced before starting this timer, this timer will not run and new SR transmission is allowed during the offset, which is not in line with the intention of this timer.

Thus we think sr-ProhibitTimer needs to be extended.

	Nomor Research
	Agree
	Agree
	Additionally, before triggering a new SR in NTN, it is important to ensure that the offset time has passed. 

	OPPO
	Agree
	Disagree
	Same view as Huawei

	CATT
	Agree
	Disagree
	When UE transmits an SR to the network, the network shall process the SR request from the UE, during which time the UE shall not request SR again. So due to the long propagation delay introduced in NTN, the base station waits a very long time until the reception of the SR from UE, so UE shall not re-send SR after very long propagation delay. 

	ZTE
	Agree
	Disagree
	Share the same view as Huawei, sr-ProhibitTimer shall be extended instead of adding an offset.

	MediaTek
	Disagree
	Disagree
	As noted above, the SR prohibit timer is used to prevent the UE from sending too many SR requests. Using an offset does not solve this issue. Moreover it is not clear to us that extending the timer would be very useful.

	Nokia, Nokia Shanghai Bell
	Agree
	Disagree
	Same view as Huawei.

	Ericsson
	Agree
	Agree
	We believe that applying an offset to the sr-ProhibitTimer can be beneficial but not crucial to support NTN, otherwise the timer-values should be sufficient.

	LG
	Agree but need more discussion.
	Disagree
	In LTE, sr-ProhibitiTimer is configured in number of SR period whereas in NR, sr-ProhibitTimer is configured in ms. Given that RTT Time varies depending on scenario, it may be easier to reuse the LTE method than add more values in ms. 

	Fraunhofer
	Agree
	Disagree
	We agree to modify the sr-ProhibitTimer, because this timer covers only a maximum of 255 ms.

In Propsosal 10, an offset for the start of the sr-ProhibitTimer is suggested. This does not solve the problem as shifting the start of the timer does not prevent sending scheduling requests.



9 out of 10 companies agreed that sr-ProhibitTimer should be modified to support NTN. There is one company which disagrees with the reply that Principle 2 does not solve the issue and that it is not clear if Principle 1 would be very useful. This relates more to the way of solving the modification than if a modification is needed thus it is proposed to conclude to modify sr-ProhibitTimer to support NTN. 
5 out of 10 companies replied that sr-ProhibitTimer needs to be extended instead of introducing an offset to support NTN because during a running sr-ProhibitTimer, no new SR can be transmitted. One company stated to introduce an offset for the start of sr-ProhibitTimer and to ensure that the offset time has passed before a new SR is triggered. Two other companies agreed that introducing an offset for the start of sr-ProhibitTimer does not solve the issue because a shift does not prevent a new SR. Another statement was that RTD varies depending on the scenario and therefore sr-ProhibitTimer should be configured in number of SR period and not in ms as it is known from LTE. As the extension of the sr-ProhibitTimer does not result in an increase of power consumption and is close to the current NR specification, the proposed conclusions for sr-ProhibitTimer are as follows:
Proposal 11: 	The sr-ProhibitTimer should be modified to support NTN.
Proposal 12:		The value range of sr-ProhibitTimer  should be extended to support NTN.


2.2 RLC
2.2.1 Status Reporting
A status report can be triggered by the polling procedure or by detection of reception failure of an AMD PDU which is indicated by the expiration of t-Reassembly. This timer is started when an AMD PDU segment is received from lower layer, is placed in the reception buffer, at least one byte segment of the corresponding SDU is missing and the timer is not already running [7]. It can be configured by fixed values between 0 and 200ms [7]. As this timer covers the largest time interval in which the individual segments of the corresponding SDU have to arrive at the receiver before a status report and consequently an ARQ-retransmission is triggered, the value for NTN needs not to be different to that for conventional networks. If HARQ is enabled, an extension of the t-Reassembly timer could become necessary, because then the timer should cover the maximum time allowed for HARQ transmission which will probably be a value larger than the RTD.
Statement 11: If HARQ is supported by NTN, the timer t-Reassembly should be modified to support NTN.
	Company
	Statement 11:
agree / disagree
	Comments

	Huawei, HiSilicon
	Agree
	Should be extended.

	Nomor Research
	Agree
	

	OPPO
	Agree
	

	OPPO
	Agree
	

	ZTE
	Agree
	

	MediaTek
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	As clarified by Huawei, basically the modification would be to extend the timer values.

	Ericsson
	Agree
	

	LG
	Agree
	Granularity for extended value should be also considered.

	Fraunhofer
	Agree
	

	Thales
	Agree
	Note however that the use of HARQ in GEO context should be discarded. An enhanced HARQ may be considered for LEO



All companies agree that the t-Reassembly timer should be modified to support NTN, if HARQ is supported by NTN. Three companies stated that the value range of t-Reassembly timer should be extended. One of the three companies added to consider the granularity for the extended value. The proposed conclusions are as follows:
Proposal 13: 	If HARQ is supported by NTN, the timer t-Reassembly should be modified to support NTN.
Proposal 14: 	If HARQ is supported by NTN, the value range of t-Reassembly should be extended to support NTN.

The maximum configurable expiration time for t-PollRetransmit timer is 4000ms [2] which covers the RTD of NTN.
Statement 12: A modification of the t-PollRetransmit timer is not needed to support NTN. 
The maximum configurable expiration time for t-statusProhibit is 2400ms [2] which covers the RTD of NTN.
Statement 13: A modification of the t-statusProhibit timer is not needed to support NTN.
	Company
	Statement 12:
agree / disagree
	Statement 13:
agree / disagree
	Comments

	Huawei, HiSilicon
	Agree
	Agree
	

	Nomor Research
	Agree
	Agree
	

	OPPO
	Agree
	Agree
	

	OPPO
	Agree
	Agree
	

	ZTE
	Agree
	Agree
	

	MediaTek
	Agree
	Agree
	

	Nokia, Nokia Shanghai Bell
	Agree
	Agree
	t-PollRetransmit needs to cover one RTD as well as max HARQ reordering (if supported) delay so that Tx has possibility to receive a status report concerning POLL_SN before the timer expiry. 4s should cover majority of cases.

	Ericsson
	Agree
	Agree
	No modifications are seen to be needed at this moment, but it should not stop us from discussing it in the future. 

	LG
	Agree
	Agree
	

	Fraunhofer
	Agree
	Agree
	



Proposal 15: 	A modification of the t-PollRetransmit timer is not needed to support NTN.
Proposal 16: 	A modification of the t-statusProhibit timer is not needed to support NTN.

2.3 PDCP
2.3.1 SDU Discard
The transmitting PDCP entity shall discard the PDCP SDU when the discardTimer expires (e.g. packet is pending too long) for a PDCP SDU or when a status report confirms the successful delivery [7]. The discardTimer can be configured between 10ms and 1500ms or can be switched off by choosing infinity [3].
By choosing the expiration time, the RTD as well as the number of allowed retransmissions maxRetxThreshold in the RLC AM ARQ protocol should be taken into account. As HARQ may be disabled for NTN because of the large propagation delay, the retransmissions in the RLC layer take on greater significance and maxRetxThreshold shall not be chosen too small. By increasing the expiration time of discardTimer, one should keep in mind that extended timer values will increase the amount of required memory for the buffer.
In RAN2#103 an email discussion [104#53][NR-NTN] was agreed to identify the performance requirements for NTN. It was also agreed that based on these results the need to extend the PDCP SN and window size is studied. The modification of the discardTimer should be discussed in coordination with the PDCP SN field length and the Layer 2 buffer size.
Statement 14:	RAN2 to study the modification of the discardTimer based on the performance requirements for NTN and in coordination with the PDCP SN field length and the Layer 2 buffer size.
	Company
	Statement 14:
agree / disagree
	Comments

	Huawei, HiSilicon
	Agree to study
	The discardTimer is used to reflect the QoS requirement of the packets belonging to a service, i.e. if the discardTimer expires, it means the packet can no longer meet the QoS requirement and there is no point transmitting it. 
We agree to discuss this timer based on the performance requirements. 

	Nomor Research
	Agree
	A modification of the discardTimer is beneficial to support NTN because HARQ may be disabled in NTN. For a reliable transmission, maxRetxThreshold shall not be chosen too small.

	OPPO
	Disagree
	The introduction of NTN does not change the QoS traffic which is to be supported. So it is not necessary to evaluate the length based on ARQ, SN length, buffer size and etc.

	CATT
	No strong view
	The discard timer means the maximum delay tolerant. After the delay tolerant time expires, it means nothing to transmit the PDU, so PDCP entity shall discard the PDCP SDU. We agree with OPPO that the introduction of NTN won’t change QoS traffic, but 1500ms apparently limits the number of re-transmission, anyway we may also use infinity to apply NTN scenario. 

	ZTE
	Agree
	

	MediaTek
	Disagree
	Same view as OPPO

	Nokia, Nokia Shanghai Bell
	Can be studied
	We though don’t think this is subject to the PDCP SN space or L2 buffer size requirements.

	Ericsson
	Agree
	If discard timer is deemed necessary(i.e non-infinity value), then it should be extended. The PDCP-layer deals with data transmissions during handover and given that interruption due to handover might be very large in the satellite case, the discard timer might need to be adapted accordingly.

	LG
	Agree to study
	The discardTimer is configured based on QoS requirement associated with a service. Thus, if the QoS requirement for NTN is defined, the extension of the dsicardTimer can be considered. 

	Fraunhofer
	Agree
	If HARQ is enabled, then we may need to extend the discardTimer beyond the1500ms as not to limit the number of retransmission for high QoS requirements.

	Thales
	Agree that it should be studied
	



8 out of 11 companies agree to study the modification of the discardTimer, one has no strong view on this and two disagree. The two which disagree give the reason that by introducing NTN the QoS requirements are not changed. Five companies which agree stated that depending if new QoS requirements are introduced for NTN or if performance requirements are extended for NTN, the modification of the discardTimer should be studied. Two companies stated that the modification of the discardTimer is not subject to the PDCP SN space or layer 2 buffer size. Thus, the proposed conclusion is as follows:
Proposal 17: 	If new performance and QoS requirements are defined for NTN, the modification of the discardTimer should be studied.

2.3.2 Reordering and In-order Delivery
In order to detect loss of PDCP Data PDUs, there is the timer t-Reordering which is started or reset when a PDCP SDU is delivered to upper layers [7]. The maximum configurable expiration time is 3000ms [3]. This might limit the overall number of retransmissions of the RLC AM ARQ protocol for NTN. RAN2 should discuss the modification of the timer t-Reordering based on the performance requirements for NTN. 
Statement 15:	RAN2 to study the modification of the timer t-Reordering based on the performance requirements for NTN and in coordination with the PDCP SN field length and the Layer 2 buffer size.
	Company
	Statement 15:
agree / disagree
	Comments

	Huawei, HiSilicon
	Agree to study
	The need for timer t-Reordering depends on whether HARQ is enabled and which RLC mode is used.
If HARQ is enabled, or HARQ is not enabled but RLC AM is used, this timer needs to be extended.
If HARQ is not enabled and RLC UM/TM is used, there is no need for this timer.


	Nomor Research
	Agree
	A modification of the timer t-Reordering is beneficial to support NTN.

	OPPO
	Agree
	The out-of-order arrival comes from HARQ and ARQ, and even if HARQ/ARQ is not enabled, the out-of-order delivery may come from the configuration of multiple RLC legs.

	CATT
	Agree 
	Maximum value of t-reordering is 3000ms, every re-transmission will take 541ms RTD time, which limits the number of retransmission very much. 


	ZTE
	Agree
	If HARQ is enable, the t-Reordering need to be  extended, and some optimization can be considered to mitigate  large re-ordering delay.

	MediaTek
	Agree
	Since PDCP reordering is essential for managing retransmissions, we think the timer needs to be extended.

	Nokia, Nokia Shanghai Bell
	Agree to study
	

	Ericsson
	Agree
	Given that the interruption time due to handover might be very large, the t-reordering might need to be studied.

	LG
	Agree to study
	The t-Reordering is configured based on QoS requirement associated with a service (same as the dsicardTimer). Thus, if the QoS requirement for NTN is defined, the extension of the t-Reordering can be considered. 

	Fraunhofer
	Agree
	

	Thales
	Agree that it should be studied
	



All companies agree to study the modification of the timer t-Reordering. There are different aspects mentioned which should be considered during discussion of modification:
· Is HARQ is enabled or disabled?
· Is ARQ enabled?
· Which RLC mode is used?
· Multiple RLC layers are configurable
· Large interruption time due to handover
· QoS requirements defined for NTN.
The proposed conclusion is as follows:
Proposal 18: 	RAN2 to study the modification of the timer t-Reordering based on the performance requirements for NTN.

2.4 Further questions and comments on user plane timers affected by the long RTD of NTN
	Company
	Comments

	Huawei, HiSilicon
	Actually there are also other user plane timers need to be discussed due to long RTD in NTN. For example, maybe offsets before configuredGrantTimer and bwp-InactivityTimer are also needed if corresponding functionalities are supported finally.
But considering that this is SI stage, we are fine to take the timers discussed above as a good start and leave other timers to stage-3.

	Ericsson
	We believe that the email discussion should not result in that other timers not discussed here are excluded from further discussion in the future.
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Two companies stated that other timers not discussed in this email discussion are not excluded from further discussions in the future.
3. Conclusions
Proposed conclusions are
Proposal 1:	The two principles, increasing the value range and applying a RTD compensation offset, and the joint usage of these two principles are used as a starting point for the discussion on how to adapt the user plane timers, impacted by the large RTD of NTN, for NTN. Which principle is applied is examined for each timer separately. Further principles are not excluded. 
Proposal 2: 	The ra-ResponseWindow should be modified to support NTN.
Proposal 3: 	Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be configurable to accommodate different scenarios.
Proposal 4: 	RAN2 will study if other than delaying the start of ra-ResponseWindow an extension of ra-ResponseWindow is needed to support NTN.
Proposal 5: 	The ra-ContentionResolutionTimer should be modified to support NTN.
Proposal 6:	Introduce an offset for the start of the ra-ContentionResolutionTimer for NTN.
Proposal 7:	A modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed to support NTN.
Proposal 8:	If HARQ is supported by NTN, the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, should be modified to support NTN.
Proposal 9: 	If HARQ is supported by NTN, the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be extended to support NTN.
Proposal 10: 	A modification of drx-RetransmissionTimerDL and drx-RetransmissionTimerDL is not needed to support NTN.
Proposal 11:	The sr-ProhibitTimer should be modified to support NTN.
Proposal 12:	The value range of sr-ProhibitTimer  should be extended to support NTN.
Proposal 13: 	If HARQ is supported by NTN, the timer t-Reassembly should be modified to support NTN.
Proposal 14: 	If HARQ is supported by NTN, the value range of t-Reassembly should be extended to support NTN.
Proposal 15: 	A modification of the t-PollRetransmit timer is not needed to support NTN.
Proposal 16: 	A modification of the t-statusProhibit timer is not needed to support NTN.
Proposal 17: 	If new performance and QoS requirements are defined for NTN, the modification of the discardTimer should be studied.
Proposal 18: 	RAN2 to study the modification of the timer t-Reordering based on the performance requirements for NTN.
4. Proposed text 
Chapter 7 in 3GPP TR 38.821 [1] captures the RAN2 related content of the study item on solutions evaluation for NR to support NTN. We propose the following sections on user plane enhancements for agreement. 

* * * Start of changes * * * * (NEW TEXT)
[bookmark: _Toc530645506][bookmark: _Toc527965845][bookmark: _Toc530645507]7.2 		User plane enhancements 
7.2.1 	MAC
Editor’s note: RAN2 will study impacts and possible enhancements to the following MAC functions including DRX, HARQ, Random Access procedure
7.2.1.1	Random Access
7.2.1.1.1		4-Step RACH Procedure
Problem Statement
After transmitting the Random Access Preamble (Msg1), the UE monitors the PDCCH for the Random Access Response (RAR) message (Msg2).  The response window (ra-ResponseWindow) starts at a determined time interval after the preamble transmission. If no valid response is received during the ra-ResponseWindow, a new preamble is sent. If more than a certain number of preambles have been sent, a random access problem will be indicated to upper layers. [TS 38.321] 
In terrestrial communications, the RAR is expected to be received by the UE within a few milliseconds after having sent the preamble. In NTN the propagation delay is much larger and therefore, the RAR cannot be reached at the UE within the specified time interval. Therefore, the behavior of ra-ResponseWindow should be modified to support NTN.
Possible Solution
Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be configurable to accommodate different scenarios.
Editor’s note: RAN2 will study if other than delaying the start of ra-ResponseWindow an extension of ra-ResponseWindow is necessary to support NTN.

Problem Statement
When the UE sends an RRC Connection Request (Msg3), it will monitor for Msg4 in order to resolve a possible random-access contention. The ra-ContentionResolutionTimer starts after Msg3 transmission. The maximum configurable value of ra-ContentionResolutionTimer is large enough to cover the RTD in NTN. However, to save UE power, the behavior of ra-ContentionResolutionTimer should be modified to support NTN.
Possible Solution
Introduce an offset for the start of the ra-ContentionResolutionTimer for NTN.

7.2.1.2	Discontinuous Reception (DRX)
Problem Statement
The Discontinuous Reception (DRX) supports UE battery saving by reducing the PDCCH monitoring time. Several RRC configurable parameters are used to configure DRX. [TS 38.321][TS38.331]
A modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed to support NTN for the reason that the timer values were inspected to accommodate the RTD of NTN system.
drx-HARQ-RTT-TimerDL is the minimum duration before a downlink assignment for HARQ retransmission is expected by the MAC entity. In terrestrial communications this is configurable in the range of a few ms, which is too small for a communication-link with a satellite. drx-HARQ-RTT-TimerUL is the same as drx-HARQ-RTT-TimerDL just for the uplink.[TS 38.321][TS38.331]
If HARQ is supported by NTN, the handling of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, should be modified to support NTN.
drx-RetransmissionTimerDL presents the maximum time until a downlink retransmission is received. The timer starts latest after 4ms after the corresponding transmission. During this timer runs, the UE monitors the PDCCH. drx-RetransmissionTimerUL is the same as drx-RetransmissionTimerDL just for the uplink.[TS 38.321][TS38.331]
A modification of drx-RetransmissionTimerDL and drx-RetransmissionTimerDL is not needed to support NTN.
Possible Solution
Editor’s note: It needs further study whether the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are extended or an offset is introduced

7.2.1.3		Scheduling Request
Problem Statement
A UE can use a Scheduling Request (SR) to request UL-SCH resources from the gNB for a new transmission or a transmission with a higher priority. SR transmission is configured by RRC. During the prohibit timer (sr-ProhibitTimer) is active, no further SR is initiated.[TS 38.321] The sr-ProhibitTimer will at latest expire after 128ms [TS 38.331] and initiate a SR.  For GEO systems the value range is not sufficient because the RTD is larger.
The sr-ProhibitTimer should be modified to support NTN.
Possible Solution
The value range of sr-ProhibitTimer should be extended to support NTN.

[bookmark: _Toc530645508]7.2.2 	RLC
Editor’s note: RAN2 will study impacts and possible enhancements at least to RLC reordering (e.g. timers and SN space)
7.2.2.1 	Status Reporting
Problem Statement
A status report can be triggered by the polling procedure or by detection of reception failure of an AMD PDU which is indicated by the expiration of t-Reassembly. This timer is started when an AMD PDU segment is received from lower layer, is placed in the reception buffer, at least one byte segment of the corresponding SDU is missing and the timer is not already running. The procedure to detect loss of RLC PDUs at lower layers by expiration of timer t-Reassembly is used in RLC AM as well as in RLC UM. [TS 38.322] The timer t-Reassemly can be configured by fixed values between 0 and 200ms [TS 38.331]. For the terrestrial case this timer covers the largest time interval in which the individual segments of the corresponding SDU have to arrive out of order at the receiver due to SDU segmentation and/or HARQ retransmissions before a status report and consequently an ARQ-retransmission is triggered. If HARQ is supported by NTN, an extension of the t-Reassembly timer could become necessary, because then the timer should cover the maximum time allowed for HARQ transmission which will probably be a value larger than the RTD.
If HARQ is supported by NTN, the timer t-Reassembly should be modified to support NTN.
A modification of the t-PollRetransmit timer is not needed to support NTN.
A modification of the t-statusProhibit timer is not needed to support NTN.
Possible Solution
Editor’s note: RAN2 will study how to handle t-Reassembly, if HARQ is supported by NTN.

[bookmark: _Toc530645509]7.2.3 	PDCP
Editor’s note: RAN2 will study impacts and possible enhancements at least to PDCP reordering (e.g. timers and SN space)
7.2.3.1 SDU Discard
Problem Statement
The transmitting PDCP entity shall discard the PDCP SDU when the discardTimer expires for a PDCP SDU or when a status report confirms the successful delivery [TS 38.322]. The discardTimer can be configured between 10ms and 1500ms or can be switched off by choosing infinity [TS 38.331]. 
The discardTimer mainly reflects the QoS requirements of the packets belonging to a service. However, by choosing the expiration time of the discardTimer or the QoS requirements, the RTD as well as the number of retransmissions on RLC layer and/or HARQ shall be considered. By increasing the expiration time of discardTimer, one should keep in mind that extended timer values will increase the amount of required memory for the buffer.
Editor’s note: RAN2 will study the modification of the discardTimer based on the performance requirements and possible new QoS requirements for NTN. The modification will be studied in coordination with the PDCP SN field length and the Layer 2 buffer size.

7.2.3.2 Reordering and In-order Delivery
Problem Statement
In order to detect loss of PDCP Data PDUs, there is the timer t-Reordering which is started or reset when a PDCP SDU is delivered to upper layers [TS 38.322]. The maximum configurable expiration time is 3000ms [TS 38.331]. This might limit the overall number of retransmissions of the RLC AM ARQ protocol for NTN. 
Possible Solution
Editor’s note: RAN2 will study the modification of the timer t-Reordering based on the performance requirements for NTN and in coordination with the PDCP SN field length and the Layer 2 buffer size.

* * * End of changes * * * * (NEW TEXT)
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