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1 	Introduction
In last meeting, several PUCCH SCell activation/deactivation issues were discussed and some issues, e.g., CSI reporting, uplink spatial relation and the delay requirement of the PUCCH SCell are still open. Our views on these issues are provided in this paper.
2 Discussion
2.1 delay requirement for valid and invalid TA case.
In last meeting, it has been agreed that the PUCCH SCell activation can be divided into two cases, i.e., valid and invalid TA, and the TimeAlignmentTimer is used for UE to identify whether the TA is valid or not. In this section, our views on the activation of these two cases are provided.
For the valid TA case, our understanding is that the procedure of the PUCCH SCell activation shall be the same as SCell activation in Rel-15, i.e., the SCell activation requirement in Rel-15 can be reused.
[bookmark: _Ref67992704]Proposal 1: For the valid TA case of PUCCH SCell activation, the Rel-15 SCell activation requirement can be reused.
[bookmark: _GoBack]For the invalid TA case, it was agreed in last meeting to consider additional procedure for timing advance acquisition. According to the requirements of PUCCH SCell activation specified in TS 36.133, the random access procedure triggered by the PDCCH order is used to update the TA.
	7.7.6	SCell Activation Delay Requirement for Deactivated PUCCH SCell
The requirements in this section shall apply for the UE configured with one downlink SCell and when PUCCH is configured for the SCell being activated.
If the UE has a valid TA for transmitting on an SCell then the UE shall be able to transmit valid CSI report and apply actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic:
Where:
-	A TA is considered to be valid provided that the TimeAlignmentTimer [2] assocated with the TAG containing the PUCCH SCell is running.
-	Tactivate_basic is the SCell activation delay as defined in section 7.7.2.
If the UE does not have a valid TA for transmitting on an SCell then the UE shall be capable to perform downlink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic and shall be capable to perform uplink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell and shall transmit valid CSI report for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell, where:
Tdelay_PUCCH SCell = Tactivate_basic + T1 + T2 + T3
Where:
-	T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to 25 subframes and the actual value of T1 shall depend upon the PRACH configuration used in the PUCCH SCell.
-	T2 is the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs. T2 is up to 13 subframes.
-	T3 is the delay for applying the received TA for upling transmission. T3 is 6 subframes.



The legacy requirement for random access procedure in LTE can be leveraged to NR. Therefore, we have following requirement proposal for the invalid TA case. 
[bookmark: _Ref67992705]Proposal 2: For the PUCCH SCell without valid TA, the activation requirement shall be Tactivate_basic + T1 + T2 + T3, where
Tactivate_basic: the SCell activation delay in TS38.133 section 8.3.2.
T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
T2: the delay from slot n + (Tactivate_basic +T1)/(NR slot length) until UE has obtained a valid TA command for the target PUCCH SCell being activated. Slot n is the slot when UE received PUCCH SCell activation MAC CE.
T3: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.

As shown in Figure 1, the difference between activation requirements of valid TA case and invalid TA case is the time for random access procedure T1 + T2 + T3. Here, Tactivate_basic denotes the SCell activation delay specified in section 8.3.2 in TS38.133.
[image: ]
[bookmark: _Ref68167316]Figure 1: the procedure of PUCCH SCell activation with/without TA

2.2 CSI reporting
In Rel-15, for SCell activation, the UE sends L1-RSPR and CQI report for the SCell being activated through the SpCell. For PUCCH SCell, our understanding is UE shall also send both L1-RSRP and CQI report via SpCell before the PUCCH SCell is activated because the uplink transmission may fail if TA has not yet been well estimated. So we have proposal 3.
[bookmark: _Ref67992707]Proposal 3: UE is only required to send the L1-RSRP and CQI report through the SpCell before the PUCCH SCell is successfully activated.
If UE is only required to transmit the L1-RSRP and CQI report on SpCell before PUCCH SCell is activated, then the spatial relation may not need to be considered for PUCCH SCell because UE only needs to receive the downlink signals and transmit the preamble triggered by PDCCH order.
[bookmark: _Ref67992708]Proposal 4: No need to discuss spatial relation for PUCCH SCell activation if UE is only required to transmit the CSI report on SpCell before PUCCH SCell is activated.
In TS 38.133, known and unknown conditions are used to identify the status of SCell. For the known SCell, UE may take less time to activate the SCell because UE has reported the L3 measurement for the SCell before SCell activation command is received. For the unknown SCell, UE needs more time to activate the SCell because UE has never sent the report for the SCell before. Following the same principle, the known and unknown condition shall be considered for the PUCCH SCell activation. Besides, the activation requirement of known/unknown SCell can directly be reused for the PUCCH SCell because the known/unknown condition depends on whether the measurement report has ever been sent.
[bookmark: _Ref67992710]Proposal 5: The known and unknown condition for SCell activation can be reused for PUCCH SCell.
2.3 interruption
For the interruption requirement, PUCCH SCell activation with/without valid TA shall be discussed separately.
For the PUCCH SCell activation with valid TA, the interruption caused by PUCCH SCell activation/deactivation is similar as that caused by SCell activation/deactivation, so we propose to reuse the interruption requirement of SCell activation/deactivation for PUCCH SCell.
[bookmark: _Ref67992711]Proposal 6: For the activation/deactivation of the PUCCH SCell with valid TA, the interruption requirement of PUCCH SCell can reuse the existing requirement for SCell in Rel-15.
For the PUCCH SCell activation without valid TA, the additional procedure for TA update should be considered, i.e., random access. The interruption requirement may need to consider the impact of random access because the SCSs between preamble and data may be different.
	RACH-ConfigCommon ::=               SEQUENCE {
    …
    msg1-SubcarrierSpacing                  SubcarrierSpacing                                               OPTIONAL,   -- Cond L139
    restrictedSetConfig                     ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},
    msg3-transformPrecoder                  ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    ...,
    [[
    ra-PrioritizationForAccessIdentity-r16  SEQUENCE {
        ra-Prioritization-r16                   RA-Prioritization,
        ra-PrioritizationForAI-r16              BIT STRING (SIZE (2))
    }                                                                                                       OPTIONAL,   -- Cond InitialBWP-Only
    prach-RootSequenceIndex-r16             CHOICE {
        l571                                    INTEGER (0..569),
        l1151                                   INTEGER (0..1149)
    }   OPTIONAL   -- Need R
    ]]
}



[bookmark: _Ref67992712]Proposal 7: For the activation of PUCCH SCell without valid TA, the interruption requirement of PUCCH SCell shall include the existing requirement for SCell in Rel-15. FFS whether to introduce interruption by PRACH transmission due to different SCS
[bookmark: _Ref67992713]Proposal 8: For the deactivation of the PUCCH SCell without valid TA, the interruption requirement of PUCCH SCell can reuse the existing requirement for SCell in Rel-15.

3 Summary
In this paper, the discussion of PUCCH SCell activation/deactivation is provided. We have the following proposal:
Proposal 1: For the valid TA case of PUCCH SCell activation, the Rel-15 SCell activation requirement can be reused.
Proposal 2: For the PUCCH SCell without valid TA, the activation requirement shall be Tactivate_basic + T1 + T2 + T3, where
Tactivate_basic: the normal SCell activation delay in TS38.133 section 8.3.2.
T1: the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the table 8.1-1 of TS 38.213 [3].
T2: the delay from slot n + (Tactivate_basic +T1)/(NR slot length) until UE has obtained a valid TA command for the target PUCCH SCell being activated. Slot n is the slot when UE received PUCCH SCell activation MAC CE.
T3: the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
Proposal 3: UE is only required to send the L1-RSRP and CQI report through the SpCell before the PUCCH SCell is successfully activated.
Proposal 4: No need to discuss spatial relation for PUCCH SCell activation if UE is only required to transmit the CSI report on SpCell before PUCCH SCell is activated.
Proposal 5: The known and unknown condition for SCell activation can be reused for PUCCH SCell.
Proposal 6: For the activation/deactivation of the PUCCH SCell with valid TA, the interruption requirement of PUCCH SCell can reuse the existing requirement for SCell in Rel-15.
Proposal 7: For the activation of PUCCH SCell without valid TA, the interruption requirement of PUCCH SCell shall include the existing requirement for SCell in Rel-15.
Proposal 8: For the deactivation of the PUCCH SCell without valid TA, the interruption requirement of PUCCH SCell can reuse the existing requirement for SCell in Rel-15.
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