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Introduction
In RAN4#94-e meeting, SCell activation/deactivation requirements in NR-U were further discussed with the following captured in WF [1]:
SCell Activation:
· Time period in the known cell condition for SCell activation:
· do not extend the time period in the known SCell condition
· Does the interruption window length at SCell activation depend on DL LBT failures?
· Conclusion: postpone discussion till R15 get agreed

SCell Activation Delay:
· X=5 ms, Y=5 ms, Z=5 ms
· THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213. In the event of UE not being able to transmit the acknowledgment due to UL CCA failures: THARQ is extended to also include the time to all next HARQ feedback retransmission opportunities, until the time of its successful transmission, as specified in TS 38.213; no extension of THARQ due to UL LBT failures is allowed for channel access category 1
· The term “channel access category 1” needs to be aligned with RAN1 terminology (e.g., in TS 37.213)
· TCSI_reporting = TCSI_reporting,ref +L4*TCSI-RS +CSI, where
· TCSI_reporting,ref is CSI reporting delay as specified in section 8.3.2,
· UE behavior upon exceeding L4,max (L4,max=TBD) is to abandon the SCell activation procedure,
· CSI  is the total additional delay in CSI reporting due to UL LBT failures, according to TS 38.213
· FFS: UE behavior and the SCell activation delay extension due to any LBT failures when sCellDeactivationTimer is not configured
· FFS: condition on the delay due UL LBT failures for HARQ in SCell activation delay
· Option 1: For a known SCell:
· TFirstSSB+ Trs *L1+ 5ms, if the SCell measurement cycle is ≤160ms and HARQ≤[TBD] ms.
· (TSMTC_MAX + Trs )*(1+L2)+ 5ms, if the SCell measurement cycle is >160ms or HARQ>[TBD] ms, 
where HARQ is the total time by which THARQ was extended due to UL LBT failures according to the agreements above
· Option 2: Option 1 without the condition on HARQ


In this paper, we further discuss the remaining open issues.
SCell activation/deactivation delay
 Channel access category 1
In TS 37.213, channel access type 2C DL refers to the case when gNB does not sense the channel before transmission of the DL. Similarly, channel access type 2C UL refers to the case when UE does not sense the channel before transmission of the UL.
It is thus proposed:
Proposal 1. Use Type 2C channel access to refer to “channel access category 1”. 
TCSI_repoting in NR-U
On this topic, the only remaining issue is the value of L4,max and we reiterate our proposal from last meeting:
Proposal 2. L4,max = 2 for TCSI-RS  40ms and L4,max = 1 for TCSI-RS  40ms
Tactivation_time in NR-U
Before delving into details, it is noted that the WF in [1] does not capture our proposals in [2] from last meeting. Furthermore, both options outlined in the WF for the scenario when the SCell measurement cycle is larger than 160ms are misaligned with the current specification of Scell activation delay in TS 38.133. 
Tactivation_time is the SCell activation delay in millisecond. 

If the SCell is known and belongs to FR1, Tactivation_time is: 
- TFirstSSB+ 5ms, if the SCell measurement cycle is equal to or smaller than 160ms. 
- TFirstSSB_MAX + Trs + 5ms, if the SCell measurement cycle is larger than 160ms.  

In the scenario when SCell measurement cycle is larger than 160ms, the actication delay is a function of TFirstSSB_MAX which is not reflected in the WF.
The issue that Option 1 is attempting to address is provisioning for extra periods of reference signal in case HARQ transmission is elongated for a long time. The argument presented by the proponent of Option 1 is UE’s need to retune AGC. We disagree with option 1 for the following reasons:
· Tracking loops can still continue to update even if UL LBT prevents HARQ transmission. LBT failure in DL and its impact to tracking loop does not have any correlation with LBT failure in UL and inability of UE to send HARQ. How often UE runs its tracking loop is a UE implementation choice.
· HARQ retransmission due to UL LBT failure is significantly smaller than 160ms. Even assuming 16 HARQ processes with 4 retransmission attempts per process and without any the enhancements in NR-U, HARQ retransmission takes 16x4 + 4 = 68 slots which at most is equal to 68ms. 

Observation 1. HARQ retransmission delay has no bearing on UE tracking loops and is significantly smaller than 160ms. 
Proposal 3. Do not specify HARQ for Scell activation delay.
We reiterate our views from [2]:
Proposal 4. For known Scell activation and if the SCell measurement cycle is equal to or smaller than 160ms, Tactivation_time  = TFirstSSB  + (L1)* Trs + 5ms where L1 refers to the number of occasions the reference signal in the SCell being activated is not available and L1  L1,max.
The activation time for longer SCell measurement cycles is a function of TFirstSSB_MAX , TSMTC_MAX and Trs. Extension of Trs due to DL CCA failure by a factor (e.g., L2,2  L2,2,max ) is straightforward. However, TFirstSSB_MAX and TSMTC_MAX  require more attention in intra-band and inter-band scenarios:
· Inter-band: the same extension factor used for Trs (i.e., L2,2) applies to TSMTC_MAX
· Intra-band: in this scenario, UE needs on one sample of SSB in which already active SCells and the SCell being activated are present to settle the AGC. Hence, the extension factor in this case depends not only on the CCA failure of SCell being activated but also on the CCA failure of already active SCells. 

For known SCell activation with longer than 160ms measurement cycle, existing R15 requirements include one period of TSMTC_MAX for AGC tuning and one period of SMTC for other loops. For unknown SCell activation with longer measurement cycles, existing R15 requirements include 2 periods of TSMTC_MAX for AGC tuning and 2 periods of SMTC for other loops.
Hence, the requirements in NR-U are extended accordingly. 
However, the definition of TFirstSSB_MAX requires some modifications first. The time to first SSB that satisfies the intra-band or inter-band cases above should be with respect to the time when SMTC’s are scheduled to transmit rather than actually transmitted. The extension factors L2,1 and L3,1 defined below will account for missing occasions due to CCA failure.
Proposal 5. TFirstSSB_MAX: is the time to first SSB indicated by the SMTC after n + THARQ+3ms. In case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are scheduled to transmit SSB bursts in the same slot. In case of inter-band SCell activation, the first occasion when the SCell being activated is scheduled to transmit SSB burst. 
Proposal 6. For NR-U known SCell activation, if the SCell measurement cycle is larger than 160ms, Tactivation_time  = TFirstSSB_MAX + L2,1* TSMTC_MAX + (1 + L2,2)* Trs + 5ms . 
· L2,2   refers to the number of occasions the reference signal, as indicated by SMTC of the SCell being activated, is not available and L2,2  L2,2,max 
· In inter-band scenarios, 
· L2,1 refers to the number of occasions the reference signal, as indicated by SMTC of the SCell being activated, is not available in known cell conditions and L2,1  L2,1,max
· In intra-band scenarios, 
· L2,1 refers to the number of occasions that at least one SMTC from SCells already activated or SCell being activated is not available in known cell conditions and L2,1  L2,1,max

Proposal 7. For NR-U unknown SCell activation, if the SCell measurement cycle is larger than 160ms, Tactivation_time  = TFirstSSB_MAX  + (1+L3,1)* TSMTC_MAX + (2 + L3,2)* Trs + 5ms 
where
· L3,2  refer to the number of occasions the reference signal, as indicated by SMTC of the SCell being activated, is not available L3,2  L3,2,max
· In inter-band scenarios, 
· L3,1 refers to the number of occasions the reference signal, as indicated by SMTC of the SCell being activated, is not available in unknown cell conditions and L3,1  L3,1,max
· In intra-band scenarios, 
· L3,1 refers to the number of occasions that at least one SMTC from SCells already activated or SCell being activated is not available in unknown cell conditions and L3,1  L3,1,max

For max values, similar methodology is used to allow more CCA failure in smaller Trs cycles. UE shall abandon SCell activation process if the max values indicated in the table below are exceeded. 
Proposal 8. RAN4 to adopt the following max values:
· L1,max = 2 if Trs  40ms and  L1,max = 1 if Trs  40ms
· L2,1,max = 2 if TSMTC_max  40ms and  L2,1,max = 1 if TSMTC_max   40ms
· L2,2,max = 2 if Trs  40ms and  L2,2,max = 1 if Trs  40ms
· L3,1,max = 3 if TSMTC_max  40ms and  L2,1,max = 2 if TSMTC_max   40ms
· L3,2,max = 3 if Trs  40ms and  L3,2,max = 2 if Trs  40ms

A concern that was raised in the last meeting was the UE behavior and SCell activation delay when SCellDeactivationTimer is not configured. In our view, this can also happen in R15 NR SCell activation and is neither specific to NR-U nor it requires defining new UE behavior or requirements in RAN4. From TS 38.331:
sCellDeactivationTimer 
SCell deactivation timer in TS 38.321 [3]. If the field is absent, the UE applies the value infinity. 

Hence, in the absence of configuration of this timer, UE applies the value of infinity, similar to R15, and follows the procedure outlined in TS 38.321. No new specification is needed in RAN4.
Proposal 9. No new specification is needed in RAN4 if sCellDeactivationTimer is not configured. Default value is specified to be infinity in TS 38.331 and corresponding behavior is specified in TS 38.321. 
Interruption window
In the WF [1], the conclusion about the interruption window is incorrectly captured. We explained our views in [2] and note the following:
· The earliest time when UE can take interruption due to SCell activation in R15 specification assumes the worst-case scenario of intra-band SCell activation. This may need to be revisited in R15 specification for cases such as inter-band. 
· The UE can take interruption only after it receives the reference signal to update its AGC. If UE does not receive RS due to DL LBT failure, it cannot initiate SCell activation. Consequently, the interruption window shifts. So interruption window is a function of LBT failure.

The second bullet above is independent of the first bullet. Whether R15 specification is corrected to account for other scenarios or not has no bearing on the second bullet which is the basis of our discussion here. 
Figure 1 illustrates our point. Assume UE can transmit HARQ after SCell activation based on R15 timeline (no LBT failure in the between interval) and then DL CCA fails (highlighted by red) for the first two SMTC periods. It is available to UE in the third period. UE cannot initiate SCell activation procedure until the first received SMTC. If the current R15 specification is copied without consideration for LBT failure, the interruption window will be incorrectly specified.



Figure 1 SCell activation interruption window and LBT failure
Observation 2. UE can take interruption during Scell activation procedure only after it receives RS to initiate SCell activation. Interruption window shifts if RS is not received due to DL LBT failure. 
The proposal below assumes the existing R15 specification. We follow the same methodology as before and propose the interruption window to be defined as:
Proposal 10. The activation interruption on PSCell (Scenario B) or PCell (Scenario A or C) or any activated Scell shall not occur before slot n+1+THARQ /NR_slot_length and not occur after slot n+1+(THARQ +3ms + L*TSMTC_MAX + TSMTC_duration)/NR_slot_length where L = L1 in known SCell case if the SCell measurement cycle is equal to or smaller than 160ms, L=L2,1 in known SCell case if the SCell measurement cycle is larger than 160ms, and L=L3,1 in unknown SCell case.
The deactivation interruption on PCell 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.
Proposal 11. The 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 .
Conclusions
Proposal 1. Use Type 2C channel access to refer to “channel access category 1”. 
Proposal 2. L4,max = 2 for TCSI-RS  40ms and L4,max = 1 for TCSI-RS  40ms
Observation 1. HARQ retransmission delay has no bearing on UE tracking loops and is significantly smaller than 160ms. 
Proposal 3. Do not specify HARQ for Scell activation delay.
Proposal 4. For known Scell activation and if the SCell measurement cycle is equal to or smaller than 160ms, Tactivation_time  = TFirstSSB  + (L1)* Trs + 5ms where L1 refers to the number of occasions the reference signal in the SCell being activated is not available and L1  L1,max.
Proposal 5. TFirstSSB_MAX: is the time to first SSB indicated by the SMTC after n + THARQ+3ms. In case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are scheduled to transmit SSB bursts in the same slot. In case of inter-band SCell activation, the first occasion when the SCell being activated is scheduled to transmit SSB burst. 
Proposal 6. For NR-U known SCell activation, if the SCell measurement cycle is larger than 160ms, Tactivation_time  = TFirstSSB_MAX + L2,1* TSMTC_MAX + (1 + L2,2)* Trs + 5ms . 
· L2,2   refers to the number of occasions the reference signal, as indicated by SMTC of the SCell being activated, is not available and L2,2  L2,2,max 
· In inter-band scenarios, 
· L2,1 refers to the number of occasions the reference signal, as indicated by SMTC of the SCell being activated, is not available in known cell conditions and L2,1  L2,1,max
· In intra-band scenarios, 
· L2,1 refers to the number of occasions that at least one SMTC from SCells already activated or SCell being activated is not available in known cell conditions and L2,1  L2,1,max

Proposal 7. For NR-U unknown SCell activation, if the SCell measurement cycle is larger than 160ms, Tactivation_time  = TFirstSSB_MAX  + (1+L3,1)* TSMTC_MAX + (2 + L3,2)* Trs + 5ms 
where
· L3,2  refer to the number of occasions the reference signal, as indicated by SMTC of the SCell being activated, is not available L3,2  L3,2,max
· In inter-band scenarios, 
· L3,1 refers to the number of occasions the reference signal, as indicated by SMTC of the SCell being activated, is not available in unknown cell conditions and L3,1  L3,1,max
· In intra-band scenarios, 
· L3,1 refers to the number of occasions that at least one SMTC from SCells already activated or SCell being activated is not available in unknown cell conditions and L3,1  L3,1,max

Proposal 8. RAN4 to adopt the following max values:
· L1,max = 2 if Trs  40ms and  L1,max = 1 if Trs  40ms
· L2,1,max = 2 if TSMTC_max  40ms and  L2,1,max = 1 if TSMTC_max   40ms
· L2,2,max = 2 if Trs  40ms and  L2,2,max = 1 if Trs  40ms
· L3,1,max = 3 if TSMTC_max  40ms and  L2,1,max = 2 if TSMTC_max   40ms
· L3,2,max = 3 if Trs  40ms and  L3,2,max = 2 if Trs  40ms

Proposal 9. No new specification is needed in RAN4 if sCellDeactivationTimer is not configured. Default value is specified to be infinity in TS 38.331 and corresponding behavior is specified in TS 38.321. 
Observation 2. UE can take interruption during Scell activation procedure only after it receives RS to initiate SCell activation. Interruption window shifts if RS is not received due to DL LBT failure. 
[bookmark: _GoBack]Proposal 10. The activation interruption on PSCell (Scenario B) or PCell (Scenario A or C) or any activated Scell shall not occur before slot n+1+THARQ /NR_slot_length and not occur after slot n+1+(THARQ +3ms + L*TSMTC_MAX + TSMTC_duration)/NR_slot_length where L = L1 in known SCell case if the SCell measurement cycle is equal to or smaller than 160ms, L=L2,1 in known SCell case if the SCell measurement cycle is larger than 160ms, and L=L3,1 in unknown SCell case.
Proposal 11. The 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 .
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