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Introduction

The contribution intends to discuss RACH related remaining issues marked for companies contribution in [1].
Discussion
Open Issue 14: drx-HARQ-RTT-TimerDL/UL behaviour for HARQ feedback enabled and UL HARQ state A
It is proposed that UE shall stop drx-HARQ-RTT-TimerUL/drx-HARQ-RTT-TimerDL when PDCCH indicating a scheduled transmission when the RTT timer is running for UL HARQ state A and HARQ feedback enabled respectively. 

It is true that such behavior is feasible in current specs especially when in NTN if NW intends to schedule a blind retransmission. However, it shall also be noted that the RTT-Timer is only for PDCCH monitoring as well as for triggering the start of retransmissionTimer. For DL, the worst case is that UE will start retransmissionTimer when RTT timer expires, which will naturally be stopped when the scheduled DL assignment is received by the UE. For similar logic, UE will stop retransmissionTimer in the UL when transmits the first (within a bundle) scheduled UL transmission. Therefore there is no need to further specify UE behavior in such condition. 
Based on above analysis, no proposal needs to be made for this open issue.
Open Issue 15: Repetition transmission based HARQ retransmission 

It is indicated in [2] that repetition transmission based HARQ retransmission is supported in both DCI based and RRC-based semi-static way in legacy, thus it is shall be naturally inherited in NTN, while previous agreements as shown below ignores the semi-static method, and would like to revise the previous agreements. 

	Agreements
Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).




In our understanding the intention of the agreement is to confirm the legacy principle specified for repetition based HARQ retransmission can be used in NTN, therefore the proposal 17 proposed in [2] is correct.

Proposal 1: Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated via DCI or semi-statically with RRC signalling (as in legacy). 
Open Issue 16: details of DRX behaviour after sending SR and msg3 for CFRA
RAN2 to discuss whether: 

for DRX in NTN, in the case that a UE sends an SR, the UE enters Active time to monitor for a response after an offset time has elapsed.

In the case that a UE sends msg3 as response to a RAR message during CFRA, the UE enters Active time when an offset time has elapsed.

As specified in 38.321, UE active time also includes the time period mentioned in above two bullets, and the intention is to allow UE to monitor the PDCCH for subsequent scheduling. It is also noted that for this two time periods it is not specified in specs that RTT-Timer is applied and the reason is that NW might assign a new schedule before an RTT time has elapsed. However, considering that in NTN, the RTT could be up to hundreds of ms, to extend the Active Time to cover all cases might lead to extra power consumption at UE’s side.  But to simply delay the Active Time by UE-gNB RTT will make it impossible for NW to schedule the UE before RTT time elapse. 

Observation 1: Extend the Active Time after SR/Msg3 for CFRA will lead to extra UE power consumption while delay it by UE-gNB RTT will make it impossible for early scheduling.
To balance between the two options, it has been proposed in [3] that a configurable offset can be used to delay the start of Active Time.  But as mentioned earlier, for most of cases NW will wait until reception of previous Msg3 or SR, which means for many case the offset could equal to UE-gNB RTT. 

Observation 2: In many cases NW will wait until reception of previous Msg3 or SR to schedule subsequent transission which means for many case the offset could equal to UE-gNB RTT.
Therefore to avoid additional signalling when offset is expected to be equal to UE-gNB RTT, the offset can be optional configured. If configured, UE use this offset otherwise use UE-gNB RTT to delay the start of active time after sending SR/Msg3 of CFRA.

Observation 3: Configuring offset when it has value equals to UE-gNB RTT introduce additional signalling overhead.
Proposal 2: A offset can be optional configured,. If configured, it is used to delay the start of active time after sending SR/Msg3 of CFRA otherwise UE-gNB RTT is used. 
Open Issue 17: UL synchronization failure

RAN2 to discuss how to handle UL synchronization failure due to the validity timer expiry (discussed in R2-2201755 but no conclusion)

It has been discussed last meeting how to handle the case when valityTimer expires, and following options have been identified:

Opt1: UE consider it is out-of-sync and follows the out-of-sync procedure
Opt2: UE consider RLF
Opt3: reuse the IoT NTN solution
Observation 4:  Following options have been identified to handle UL synchronization failure due to the validity timer expiry
Opt1: UE consider it is out-of-sync and follows the out-of-sync procedure
Opt2: UE consider RLF
Opt3: reuse the IoT NTN solution
Considering the requirement on NR and IoT NTN is not the same, it is suggested to discuss the options in NR instead waiting for IoT NTN. It is noted that it has been agreed in NR CP that when validityTimer expires UE will first reacquire the system information, but the detailed UE behavior is now not defined. If such behavior is left to UE implementation which will keep NW pending without knowing the UE status thus lead to waste of resource since NW might keep the configured resource while UE has enters idle. Therefore it is prefer to define a UE behavior in such condition to have a common understanding between NW and UE.
Observation 5: It is prefer to have UE behavior clearly defined when valityTimer expires to have a common understanding between NW and UE.
For option 1, UE will flush all HARQ buffer and configured PUCCH resource/SRS resource and configured grant/SPS resource. In this case if UE have uplink data for transmission it will initiate RACH to regain the uplink synchronization. While for option 2 and RLF will be triggered and UE will initiate reestablishment procedure where UE still needs to reset MAC and release the configured up[link resource. The different between opt2 and opt 1 is that opt 2 will introduce additional delay since there will be additional RRC processing delay. 

Observation 6: Both opt1/2 of observation 4 can avoid unreliable ulplink transmission while opt2 will introduce additional delay due to additional RRC processing delay. 

Proposal 3: UE consider it is out-of-sync when validyTimer expires.
Open Issue 18: DL MAC CE execution delay 

RAN2 to discuss if we need to capture the DL MAC CE execution delay by K_MAC agreed by RAN1.
mac has been introduced in RAN1
 for the case UL-DL is not aligned at gNB, and has agreed that for DL MAC CE received in slot n, it is only considered as activated in 
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, which will affect following DRX and Timing alignment behavior.

Observation 7: It has agreed in RAN1 that for DL MAC CE received in slot n, it is only considered as activated in 
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DRX specified in 38.321:

1>
if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
2>
stop drx-onDurationTimer for each DRX group;

2>
stop drx-InactivityTimer for each DRX group.

1>
if drx-InactivityTimer for a DRX group expires:

2>
if the Short DRX cycle is configured:

3>
start or restart drx-ShortCycleTimer for this DRX group in the first symbol after the expiry of drx-InactivityTimer;

3>
use the Short DRX cycle for this DRX group.

2>
else:

3>
use the Long DRX cycle for this DRX group.

1>
if a DRX Command MAC CE is received:

2>
if the Short DRX cycle is configured:

3>
start or restart drx-ShortCycleTimer for each DRX group in the first symbol after the end of DRX Command MAC CE reception;

3>
use the Short DRX cycle for each DRX group.

2>
else:

3>
use the Long DRX cycle for each DRX group.

1>
if drx-ShortCycleTimer for a DRX group expires:

2>
use the Long DRX cycle for this DRX group.

1>
if a Long DRX Command MAC CE is received:

2>
stop drx-ShortCycleTimer for each DRX group;

2>
use the Long DRX cycle for each DRX group.

Based on above DRX behavior specified, UE will stop drx-onDurationTimer/inactivityTimer when either DRX Command MAC CE or a Long DRX Command MAC CE is received. And (re)start drx-ShortCycleTimer  and applied short DRX cycle when short DRX cycle is configured and DRX Command MAC CE is received. Or stop  drx-ShortCycleTimer and use the Long DRX cycle for this DRX group.

Based on RAN1’s agreement since the DL MAC CE only become effective after an defined period, the above behavior shall also be delayed by the same period to have a common understanding between NW and UE on the DRX status of UE.

Observation 8:  Additional execution delay introduced by K_mac shall be taken into account in transition of short/long DRX cycle controlled by MAC CE to allow the same understanding between UE and NW on the DRX status.
Proposal 4: To align the understanding between UE and NW on UE DRX statues, following behavior is confirmed:

UE delay the stop of drx-onDurationTimer/inactivityTimer after
[image: image3.wmf]mac

K

N

subframe

_

3

,

slot

+

m

when receiving (Long) DRX Command MAC CE
after receiving  DRX Command MAC CE, UE delay the start of drx-ShortCycleTimer  and applies short DRX cycle by 
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 and short DRX cycle is configrued or delay the use of long DRX cycle by 
[image: image5.wmf]mac

K

N

subframe

_

3

,

slot

+

m

if no short DRX cycle is configured.
UE delay the stop of drx-ShortCycleTimer  and applies long DRX cycle by 
[image: image6.wmf]mac

K

N

subframe

_

3

,

slot

+

m

after receiving Long DRX Command MAC CE
TAT maintain as specified in specs:
It is specified that in 38.321 that the MAC entity shall:

1>
when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:

2>
apply the Timing Advance Command for the indicated TAG;

2>
start or restart the timeAlignmentTimer associated with the indicated TAG.

1>
when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell:

2>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:

3>
apply the Timing Advance Command for this TAG;

3>
start or restart the timeAlignmentTimer associated with this TAG.

2>
else if the timeAlignmentTimer associated with this TAG is not running:

3>
apply the Timing Advance Command for this TAG;

3>
start the timeAlignmentTimer associated with this TAG;

3>
when the Contention Resolution is considered not successful as described in clause 5.1.5; or

3>
when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:

4>
stop timeAlignmentTimer associated with this TAG.

2>
else:

3>
ignore the received Timing Advance Command.

1>
when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE as specified in clause 5.1.4a:
2>
apply the Timing Advance Command for PTAG;

2>
start or restart the timeAlignmentTimer associated with PTAG.
Similar to transition of short/long DRX cycle, the TAT maintaining procedure in MAC also will be affected by DL MAC CE command indicated either by TAC MAC CE or TAC Command in RAR/MsgB. In order to align the understanding between NW and UE on TAT status, the execution delay introduced by K_mac shall also be taken into consideration in TAT maintaining procedure. 
Observation 9:  Additional execution delay introduced by K_mac shall be taken into account in TAT maintaining procedure to allow the same understanding between UE and NW on the TAT status.

Therefore following proposal is made:

Proposal 5: In NTN UE delay the (re)start of timeAlignmentTimer and applied the received (Absolute)Timing Advance Command by 
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Timing Advance Command MAC CE is received and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG, or
Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell for CFRA or when TAT is not running, or
Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE as specified in clause 5.1.4a of TS 38.321
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Proposal 1: Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated via DCI or semi-statically with RRC signalling (as in legacy). 
Observation 1: Extend the Active Time after SR/Msg3 for CFRA will lead to extra UE power consumption while delay it by UE-gNB RTT will make it impossible for early scheduling.
Observation 2: In many cases NW will wait until reception of previous Msg3 or SR to schedule subsequent transission which means for many case the offset could equal to UE-gNB RTT.
Observation 3: Configuring offset when it has value equals to UE-gNB RTT introduce additional signalling overhead.
Proposal 2: A offset can be optional configured,. If configured, it is used to delay the start of active time after sending SR/Msg3 of CFRA otherwise UE-gNB RTT is used. 
Observation 4:  Following options have been identified to handle UL synchronization failure due to the validity timer expiry
Opt1: UE consider it is out-of-sync and follows the out-of-sync procedure
Opt2: UE consider RLF
Opt3: reuse the IoT NTN solution
Observation 5: It is prefer to have UE behavior clearly defined when valityTimer expires to have a common understanding between NW and UE.
Observation 6: Both opt1/2 of observation 4 can avoid unreliable ulplink transmission while opt2 will introduce additional delay due to additional RRC processing delay. 

Proposal 3: UE consider it is out-of-sync when validyTimer expires.
Observation 7: It has agreed in RAN1 that for DL MAC CE received in slot n, it is only considered as activated in 
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Observation 8:  Additional execution delay introduced by K_mac shall be taken into account in transition of short/long DRX cycle controlled by MAC CE to allow the same understanding between UE and NW on the DRX status.

Observation 9:  Additional execution delay introduced by K_mac shall be taken into account in TAT maintaining procedure to allow the same understanding between UE and NW on the TAT status.

Proposal 4: To align the understanding between UE and NW on UE DRX statues, following behavior is confirmed:

UE delay the stop of drx-onDurationTimer/inactivityTimer after
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when receiving (Long) DRX Command MAC CE
after receiving  DRX Command MAC CE, UE delay the start of drx-ShortCycleTimer  and applies short DRX cycle by 
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 and short DRX cycle is configrued or delay the use of long DRX cycle by 
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if no short DRX cycle is configured.
UE delay the stop of drx-ShortCycleTimer  and applies long DRX cycle by 
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after receiving Long DRX Command MAC CE
Proposal 5: In NTN UE delay the (re)start of timeAlignmentTimer and applied the received (Absolute)Timing Advance Command by 
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when:

Timing Advance Command MAC CE is received and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG, or
Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell for CFRA or when TAT is not running, or
Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE as specified in clause 5.1.4a of TS 38.321
For easy reference all the proposals made are summarized as below:

Proposal 1: Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated via DCI or semi-statically with RRC signalling (as in legacy). 
Proposal 2: A offset can be optional configured. If configured, it is used to delay the start of active time after sending SR/Msg3 of CFRA otherwise UE-gNB RTT is used. 
Proposal 3: UE consider it is out-of-sync when validity Timer expires.
Proposal 4: To align the understanding between UE and NW on UE DRX statues, following behavior is confirmed in NTN:

UE delay the stop of drx-onDurationTimer/inactivityTimer after
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when receiving (Long) DRX Command MAC CE
after receiving  DRX Command MAC CE, UE delay the start of drx-ShortCycleTimer  and applies short DRX cycle by 
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 and short DRX cycle is configrued or delay the use of long DRX cycle by 
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if no short DRX cycle is configured.
UE delay the stop of drx-ShortCycleTimer  and applies long DRX cycle by 
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after receiving Long DRX Command MAC CE
Proposal 5: In NTN UE delay the (re)start of timeAlignmentTimer and applied the received (Absolute)Timing Advance Command by 
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when:

Timing Advance Command MAC CE is received and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG, or
Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell for CFRA or when TAT is not running, or
Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE as specified in clause 5.1.4a of TS 38.321
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