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1. Introduction

In RAN4 #98bis-e meeting, RAN4 has discussed how to define NR-U SCell activation/deactivation requirement applicability when sCellDeactivationTimer is not configured by the network. A LS has been sent to RAN2 [1]. In this contribution, we will further analyse potential RAN2 impacts about SCell activation requirements, as well as SCell deactivation requirements for NR-U.
2. Discussion
In RAN4 LS [1], it stated the RAN4’s agreements for applicability of SCell activation requirements when sCellDeactivationTimer is not configured as follows:

	· Applicability of SCell activation requirements when sCellDeactivationTimer is NOT configured 
· SCell activation delay requirements are applicable in 

· Scenario A (CA with NR PCell and NR SCell) with any LBT type 

· Scenario B and C (E-UTRAN-NR-U DC/SA NR-U) with LBT type 2C. 

· In all scenarios, if the UE does not experience any UL LBT failures during SCell activation/deactivation. 

· For all other scenarios the SCell activation requirements for NR-U do not apply, when the SCell activation delay exceeds the pre-defined time period T = 1280 ms.

· Note 1: UE behavior for this case is left undefined

· Note 2: Pre-defined time period T = 1280ms corresponds to the longest possible value of sCellDeactivationTimer


In the current MAC spec, when an SCell Activation/Deactivation MAC CE is received activating the SCell, the UE will activate the SCell according to the timing defined in TS 38.213, which further refers to RAN4 spec TS 38.133. We think the RAN4 agreements have no explicit impacts to RAN2 specs, since anyway the specific SCell activation requirements will be captured in the RAN4 spec, and RAN2 spec will refer to RAN4 spec to perform activation actions when received an SCell Activation MAC CE. 
Proposal 1: The RAN4 LS on SCell activation requirements for NR-U has no explicit impacts to RAN2 specs.
However, after checking RAN4 spec [2] about SCell deactivation requirements for NR-U, we find that there exist some inconsistences between RAN2 and RAN4 specs. In RAN4 spec, it says when UE receives an SCell deactivation MAC CE in slot n, the UE will accomplish the deactivation actions for the SCell being deactivated no later than in slot n+(THARQ+3ms)/NR_slot_length. Upon expiry of the sCellDeactivationTimer in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated no later than in slot n+3ms/NR_slot_length. THARQ is elaborated as follows:
	-
THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 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 transmission and retransmission opportunities, until the time of its successful transmission, as specified in TS 38.213 [3]; no extension of THARQ due to UL LBT failures is allowed for Type 2C UL channel access procedure as defined in TS 37.213 [57].


According to the above explanation, THARQ will be the time until the HARQ feedback for the deactivation MAC CE is successfully transmitted. In NR-U, each uplink transmission shall perform LBT test. Thus THARQ corresponds to the time when the LBT test for the HARQ feedback for the deactivation MAC CE succeeds, and the HARQ feedback has been successfully transmitted.
However, in MAC spec, when an SCell deactivation MAC CE is received, the UE will stop the sCellDeactivationTimer according to the following text [3]:

	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;

2>
stop the bwp-InactivityTimer associated with the SCell;

2>
deactivate any active BWP associated with the SCell;
2>
clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;

2>
clear any PUSCH resource for semi-persistent CSI reporting associated with the SCell;

2>
suspend any configured uplink grant Type 1 associated with the SCell;

2>
flush all HARQ buffers associated with the SCell;
2>
cancel, if any, triggered consistent LBT failure for the SCell.


In the activation procedure, the sCellDeactivationTimer or a default value when the timer is not configured will be used to avoid the infinite delay to accomplish the activation actions for the SCell, according to the RAN4 LS [1]. However, in the deactivation procedure when the timer is configured, the sCellDeactivationTimer will be stopped when an SCell deactivation MAC CE is received. Yet the HARQ feedback for the SCell deactivation MAC CE may not be successfully transmitted due to LBT failure, there is still a risk that THARQ or the overall deactivation delay will be infinitely extended as the sCellDeactivationTimer will never expire. Thus in such case, the UE will not accomplish the deactivation actions for the SCell according to the RAN4 spec [2].
In order to keep consistency with RAN4 spec, we propose that if an SCell Activation/Deactivation MAC CE is received deactivating the SCell configured with shared spectrum channel access, UE may stop the sCellDeactivationTimer associated with the SCell only after the HARQ feedback for the SCell deactivation MAC CE is successfully transmitted. The UE can then accomplish the deactivation actions for the SCell via either the sCellDeactivationTimer associated with the SCell expires, or the HARQ feedback for the deactivation command has been successfully transmitted.
Proposal 2: If an SCell Activation/Deactivation MAC CE is received deactivating the SCell configured with shared spectrum channel access, UE may stop the sCellDeactivationTimer associated with the SCell after the HARQ feedback for the SCell deactivation MAC CE is successfully transmitted. 
We propose a Text Proposal for the MAC spec in the Annex section.
3 Conclusion

In this contribution, we have analyzed potential RAN2 impacts about SCell activation requirements, as well as SCell deactivation requirements for NR-U. We made the following proposal:

Proposal 1: The RAN4 LS on SCell activation requirements for NR-U has no explicit impacts to RAN2 specs.
Proposal 2: If the SCell is configured with shared spectrum channel access, UE may stop the sCellDeactivationTimer associated with the SCell after the HARQ feedback for the SCell deactivation MAC CE is successfully transmitted.
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5.9
Activation/Deactivation of SCells

If the MAC entity is configured with one or more SCells, the network may activate and deactivate the configured SCells. Upon configuration of an SCell, the SCell is deactivated unless the parameter sCellState is set to activated for the SCell by upper layers.

The configured SCell(s) is activated and deactivated by:

-
receiving the SCell Activation/Deactivation MAC CE described in clause 6.1.3.10;

-
configuring sCellDeactivationTimer timer per configured SCell (except the SCell configured with PUCCH, if any): the associated SCell is deactivated upon its expiry;

-
configuring sCellState per configured SCell: if configured, the associated SCell is activated upon SCell configuration.

The MAC entity shall for each configured SCell:
1>
if an SCell is configured with sCellState set to activated upon SCell configuration, or an SCell Activation/Deactivation MAC CE is received activating the SCell:
2>
if the SCell was deactivated prior to receiving this SCell Activation/Deactivation MAC CE; or

2>
if the SCell is configured with sCellState set to activated upon SCell configuration:

3>
if firstActiveDownlinkBWP-Id is not set to dormant BWP:
4>
activate the SCell according to the timing defined in TS 38.213 [6] for MAC CE activation and according to the timing defined in TS 38.133 [11] for direct SCell activation; i.e. apply normal SCell operation including:
5>
SRS transmissions on the SCell;

5>
CSI reporting for the SCell;

5>
PDCCH monitoring on the SCell;

5>
PDCCH monitoring for the SCell;

5>
PUCCH transmissions on the SCell, if configured.

3>
else (i.e. firstActiveDownlinkBWP-Id is set to dormant BWP):

4>
stop the bwp-InactivityTimer of this Serving Cell, if running.

3>
activate the DL BWP and UL BWP indicated by firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id respectively.

2>
start or restart the sCellDeactivationTimer associated with the SCell according to the timing defined in TS 38.213 [6] for MAC CE activation and according to the timing defined in TS 38.133 [11] for direct SCell activation;

2>
if the active DL BWP is not the dormant BWP:

3>
(re-)initialize any suspended configured uplink grants of configured grant Type 1 associated with this SCell according to the stored configuration, if any, and to start in the symbol according to rules in clause 5.8.2.2;

3>
trigger PHR according to clause 5.4.6.

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>
if the SCell is configured with shared spectrum channel access:
3>
stop the sCellDeactivationTimer associated with the SCell if the LBT failure indication for the HARQ feedback for the SCell Activation/Deactivation MAC CE is not received from lower layers;

2>
else
3>
stop the sCellDeactivationTimer associated with the SCell;
2>
stop the bwp-InactivityTimer associated with the SCell;

2>
deactivate any active BWP associated with the SCell;
2>
clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;

2>
clear any PUSCH resource for semi-persistent CSI reporting associated with the SCell;

2>
suspend any configured uplink grant Type 1 associated with the SCell;

2>
flush all HARQ buffers associated with the SCell;
2>
cancel, if any, triggered consistent LBT failure for the SCell.

1>
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

1>
if PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell; or

1>
if a MAC PDU is transmitted in a configured uplink grant and LBT failure indication is not received from lower layers; or

1>
if a MAC PDU is received in a configured downlink assignment:

2>
restart the sCellDeactivationTimer associated with the SCell.

1>
if the SCell is deactivated:

2>
not transmit SRS on the SCell;

2>
not report CSI for the SCell;

2>
not transmit on UL-SCH on the SCell;

2>
not transmit on RACH on the SCell;

2>
not monitor the PDCCH on the SCell;

2>
not monitor the PDCCH for the SCell;

2>
not transmit PUCCH on the SCell.

HARQ feedback for the MAC PDU containing SCell Activation/Deactivation MAC CE shall not be impacted by PCell, PSCell and PUCCH SCell interruptions due to SCell activation/deactivation in TS 38.133 [11].

When SCell is deactivated, the ongoing Random Access procedure on the SCell, if any, is aborted.
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