[bookmark: Title][bookmark: DocumentFor][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 96-e 	R4-2011087
Electronic Meeting, 17 August – 28 August, 2020



Agenda item:	7.1.5.5
Source: 	Huawei, HiSilicon
Title: 	Discussion on SCell activation and deactivation requirements for NR-U
Document for:	Discussion
1. Introduction
In last RAN#95e meeting the RRM requirements for SCell activation and deactivation in NR-U were discussed with agreements captured in [1]. In this paper, we further present our views on the remaining issues. 
2. Discussion
Based on the discussion in the last RAN4#95e meeting, the agreements and remaining issues are listed as follows:
	Interruption window
FFS: Interruption window length at SCell activation does not depend on LBT failures 
AGC issue is taken into account in the definition of the interruption window location for NR-U
FFS: The interruption window location, considering the LBT impact on AGC and multiple interruption windows
Gain resetting upon delay of HARQ transmissions/retransmissions due to UL LBT failures and the need for compensation in SCell activation delay
No consensus in RAN4 on this issue. No need to further discuss
Parameter setting in Tactivation
L3,1,max = [2] if TSMTC_max ≤ 40ms and  L2,1,max = [1] if TSMTC_max  > 40ms
L3,2,max = [2] if Trs ≤ 40ms and  L3,2,max = [1] if Trs > 40ms
The SCell activation requirements apply when SCell being activated is on a carrier frequency with CCA in
Intra-band scenarios where all of the SCell being activated and all active serving cells are within the same band, or
Inter-band scenarios where at least one of the SCell being activated and active serving cells is in a band different than the band(s) of other active serving cells
TFirstSSB_MAX
Is the time to first configured SSB indicated by the SMTC after slot n + THARQ+3ms, when
all active serving cells and SCells being activated or released have configured SSB bursts in the same slot, for intra-band scenario, or 
the SCell being activated has configured SSB burst, for inter-band scenario
Applicability of SCell activation requirements when sCellDeactivationTimer is not configured 
FFS: The SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured
The term “not available at the UE” is to be addressed under issue 1-2-1/slide 4
For known Scell activation and if the SCell measurement cycle <= 160ms
Tactivation_time  as agreed in R4-1915777 (TFirstSSB  + (L1)* Trs + 5ms)
L1 is the number of configured SMTC SSB transmission occasions not available at the UE (reference TBD)
TBD refers to the definition of “not available at the UE” which is a common issue for NR-U (see also issue 1-2-1/slide4)
For known Scell activation and if the SCell measurement cycle > 160ms
Tactivation_time  = TFirstSSB_MAX + L2,1* TSMTC_MAX + (1 + L2,2)* Trs + 5ms
L2,1 (L2,1  L2,1,max) is the number of configured SMTC occasions not available at the UE 
in the SCell being activated, for inter-band scenario, or
in any of the SCells already activated or being activated provided their cell specific reference signals are configured in the same slot, for intra-band scenario
L2,2 (L2,2  L2,2,max) is the number of configured SMTC occasions not available at the UE in the SCell being activated
Unknown cell
Tactivation_time  = TFirstSSB_MAX  + (1+L3,1)* TSMTC_MAX + (2 + L3,2)* Trs + 5ms, provided the SCell can be successfully detected in one attempt
L3,1 (L3,1  L3,1,max) is the number of configured SMTC occasions not available at the UE
in the SCell being activated, for inter-band scenario, or
in any of the SCells already activated or being activated provided their cell specific reference signals are configured in the same slot, for intra-band scenario
L3,2 (L3,2  L3,2,max) is the number of configured SMTC occasions not available at the UE in the SCell being activated
Interruption window
Interruption window length at SCell deactivation does not depend on LBT failures
The starting point of deactivation interruption on PCell or PSCell or any activated SCell shall not occur before slot n+1+THARQ/NR_slot_length and not occur after slot n+1+(THARQ +3ms)/ NR_slot_length, where THARQ is as agreed in RAN4#94-e (R4-2002336)
Applicability of SCell deactivation requirements when sCellDeactivationTimer is not configured
FFS: The SCell deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured



Interruption window
In the Rel-15 requirements, the typical implantations for UE is to retune the RF right before the first SSB after slot n + THARQ+3ms and perform AGC rely on the SSB when AGC is needed. However, for NR-U, it is impossible for UE to determine whether the next available SSB is feasible for AGC tuning in advance. In other words, UE has to try to retune the RF and prepare for AGC tuning before each SSB occasion.
Observation 1: It is impossible for UE to determine whether the next available SSB is feasible for AGC tuning in advance
Observation 2: UE has to try to retune the RF and prepare for AGC tuning before each SSB occasions.
The worst cases is shown in the Fig 1. For known SCell activation and the SCell measurement cycle > 160ms, the worst case could be all the SMTC for AGC is not available and UE has to try to perform AGC in all SMTC occasion until L2,1 exceeds L2,1, max. For unknown case, UE will has to try to perform AGC in all SMTC occasion until L3,1 exceeds L3,1, max. 
Observation 3: UE may take all SMTC occasions for AGC tuning until the first available SMTC occasion or L2,1/ L3,1 exceeds L2,1, max/ L3,1, max.
[image: ]
Fig.1 AGC attempts due to unavailable SMTCs for AGC
Based on the analysis above, there could be multiple interruption windows due to multiple AGC attempts until an available SMTC or the activation procedure is abandoned. 
Observation 4: There could be multiple interruption windows due to multiple AGC attempts until an available SMTC or the activation procedure is abandoned. 
These could lead to new UE behavior for each AGC attempts compared to the legacy UE. For example, when UE retuning the RF and prepare for AGC adjustment using the next SMTC occasions and the SMTC occasion is not available, then UE may not be able for reception due to the failed AGC adjustment., which means the interruption could last until the UE complete the AGC adjustment with an available SMTC, which is elaborated in Fig. 2.
[image: ]
Fig.2 Interruption due to unavailable SMTCs for AGC
As shown in Fig. 2, there could be an extremely long interruption to other serving cell, which is unacceptable. Another way is that UE tunes the RF back after a failed AGC adjustment and retunes the RF before the next SMTC occasion. In this way, there will be multiple interruption windows as shown in Fig. 3.
[image: ]
Fig.3 Interruption due to unavailable SMTCs for AGC
Proposal 1: Multiple interruptions are allowed for AGC attempts.
Applicability when sCellDeactivationTimer is not configured
Another remaining issue is the applicability of activation/deactivation requirement when sCellDactivationTimer is not configured. The motivation is to limit the endless procedure when UE could not transmit HARQ feedback due to LBT failure. Based on the discussion in the previous discussion, companies had different views on the following cases:
	Case 1: The SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured
Case 2: The SCell deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured



From our understanding, it make sense to limit the duration of the SCell activation and deactivation procedure to avoid UE sticking in the endless procedure without self-termination. However it should be guaranteed that the timer is triggered before UE actually transmit the HARQ feedback in the activation procedure and stopped after the UE actually transmit the HARQ feedback in the deactivation procedure; otherwise, the timer won’t work.
Observation 5: sCellDeactivationTimer is beneficial to avoid UE sticking in the endless procedure without self-termination. 
Observation 6: It can only work when the timer is triggered before UE actually transmit the HARQ feedback in the activation procedure and stopped after the UE actually transmit the HARQ feedback in the deactivation procedure
It could be observed from RAN1’s spec that UE will trigger the timer even the HARQ feedback is not transmitted due to LBT failure.
	With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.




However, for the deactivation procedure, according to TS 38.321 UE may stop sCellDeactivationTimer if the deactivation MAC CE is received. If the timer is stopped before UE successfully transmits the HARQ feedback, UE may still be stuck in the procedure.
Observation 7: For the deactivation procedure, UE may stop sCellDeactivationTimer if the deactivation MAC CE is received. If the timer is stopped before UE successfully transmits the HARQ feedback, UE may still be stuck in the procedure.
	
TS 38.321
1>	else if an SCell Activation/Deactivation MAC CE is received deactivating the SCell; or
1>	if the sCellDeactivationTimer associated with the activated SCell expires:
2>	deactivate the SCell according to the timing defined in TS 38.213 [6];
2>	stop the sCellDeactivationTimer associated with the SCell;




Based on the analysis above, if RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command. 
Proposal 2: If RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command. 
3. Conclusions
Observation 1: It is impossible for UE to determine whether the next available SSB is feasible for AGC tuning in advance
Observation 2: UE has to try to retune the RF and prepare for AGC tuning before each SSB occasions.
Observation 3: UE may take all SMTC occasions for AGC tuning until the first available SMTC occasion or L2,1/ L3,1 exceeds L2,1, max/ L3,1, max.
Observation 4: There could be multiple interruption windows due to multiple AGC attempts until an available SMTC or the activation procedure is abandoned. 
Proposal 1: Multiple interruptions are allowed for AGC attempts.
Observation 5: sCellDeactivationTimer is beneficial to avoid UE stucking in the endless procedure without self-termination. 
Observation 6: It can only work when the timer is triggered before UE actually transmit the HARQ feedback in the activation procedure and stopped after the UE actually transmit the HARQ feedback in the deactivation procedure
Observation 7: For the deactivation procedure, UE may stop sCellDeactivationTimer if the deactivation MAC CE is received. If the timer is stopped before UE successfully transmits the HARQ feedback, UE may still be stuck in the procedure.
Proposal 2: If RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command. 
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