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1   Introduction

In the previous RAN2 meetings, several agreements were achieved on efficient and low latency SCell configuration and activation under eDCCA WI. And the corresponding MAC impact has not been fully analysed. In this contribution, we will analyze the impact on MAC specification.
2   Discussion 
In our understanding, from RAN2 perspective, in order to support direct SCell state configuration via RRC and dormancy-like behaviour in R16, the MAC specification needs to be updated. 
1.1.  Direct SCell state configuration via RRC  

In the RAN2#105 meeting, RAN2 has agreed that the configured Scells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover as follows.

	The configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover.  Timing requirements are up to RAN4.  FFS if this applies to resume.


In the RAN2#107bis meeting, RAN2 agreed to support the direct Scell activation in resume message.

	· Direct SCell activation (setting the SCell state to activated or deactivated) in resume message is supported, if R4 can confirm that there are no blocking issues from their point of view


But in current MAC specification, there are some descriptions inconsistent with these agreements, .e.g. the description of “Upon configuration of an SCell, the SCell is deactivated.”.

Proposal 1: To update the MAC specification in order to support direct SCell state configuration via RRC, by removing the inconsistent descriptions.  
1.2. Dormancy-like behavior   

In the RAN2#107bis meeting, RAN2 also agreed to introduce the ‘dormancy’ behaviour for NR SCell.

	· Based on RAN1/RAN4 reply LS, introduce ‘dormancy’ behaviour for NR SCell, i.e. the UE stops monitoring PDCCH on SCell but continue performing CSI measurements, AGC and beam management, if configured. 

· RAN2 confirms that UE “dormancy” operation is part of SCell activated state (i.e. not as part of SCell deactivated state)

· Chair: R2 will need to wait for R1 progress


In previous RAN1 meetings, RAN1 has made some progresses on dormancy-like behaviour on SCells.

	Agreements:

· From RAN1 perspective, L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells can be supported

· ‘dormancy-like’ => sparse/no PDCCH monitoring on activated Scell while maintaining CSI measurements/reporting


	Agreements:

· For the L1 based Scell dormancy indication sent on primary cell within active time

· UE is configured with at least two BWPs for an Scell

· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell

· FFS definition of dormant BWP

· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay

· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)
· For the L1 based Scell dormancy indication sent on primary cell outside active time in WUS PDCCH

· The explicit information field in DCI is a bitmap with up to X1 bits and 1 bit per group of configured Scells

· Each Scell group can have one/multiple Scells and up to X1 Scell groups are configured via RRC. 

· The Scell group configuration is independent from the Scell group configuration for dormancy indication within active time (if supported) 

· X1 = [5]

· Note: X1 is upper bound.

· Note: Number of bits used for explicit information field in WUS PDCCH is based on configuration


According to the above agreements, the discussion on dormancy-like behaviour in RAN1 mainly focuses on PDCCH monitoring on the SCell, and may include two cases: no PDCCH monitoring and sparse PDCCH monitoring. In our understanding, the case of sparse PDCCH monitoring is to discuss how sparser can be in R16, since in R15 it has been supported that sparse PDCCH can be configured. Considering this, there is no extra MAC impact to support the sparse PDCCH monitoring related RAN1 improvement introduced in R16 (if any). Therefore, from RAN2 perspective, we can only discuss the case of no PDCCH monitoring for dormancy-like behaviour.
Observation 1: There is no MAC impact to support sparse PDCCH monitoring related RAN1 improvement (if any introduced in R16).
Proposal 2: To include no PDCCH monitoring case for dormancy-like behaviour in MAC specification, i.e. from RAN2 point of view, dormancy-like behaviour means no PDCCH monitoring.
In addition, RAN1 has agreed to use BWP framework and L1 indication to enable dormant-like behaviour in activated SCell. According to R15 MAC specification, the normal UE operation in activated SCell includes PDCCH monitoring on or for the SCell. This will be changed after the dormant-like behaviour is introduced for activated SCell, therefore the MAC specification needs updates considering dormancy-like behaviour. Since the intention to introduce dormancy-like behaviour is for fast SCell activation, then the CSI reporting is still needed in the SCell, but what about for SRS transmission and PUCCH transmission on the SCell has not been discussed in both of RAN1 and RAN2, our understanding is that RAN2 needs to further discuss whether these two UL signal transmission is mandatory or not for the activated SCell in dormancy-like behaviour. Considering one another benefit of dormancy-like behaviour is to save UE power consumption, we prefer to reduce any non-necessary UL transmission in dormancy-like behaviour. In R15 LTE euCA, the SRS/ UL-SCH/RACH/PUCCH transmission is not needed in dormant SCell state, the NR dormancy-like behaviour can just align this in LTE dormant SCell state, i.e. no SRS transmission and PUCCH transmission in dormancy-like behaviour.
Proposal 3:  In MAC specification, to update the normal UE operation on activated SCell to include dormancy-like behaviour.
Proposal 4: Neither SRS transmission nor PUCCH transmission is needed for dormancy-like behaviour in the activated SCell.
Apart from UE operation in an activated SCell, there is also impact on BWP related operation. In RAN1 last meeting, it was discussed that the concept of dormant BWP or dormant state of a BWP can be introduced for dormancy-like behaviour, however, there is no conclusion on this. In R15, according to the descriptions in TS 38.321, the BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of random access procedure. When the BWP switching is controlled by the PDCCH, the PDCCH indicates the new active BWP. In R15, a serving cell may be configured with one or multiple BWPs, and the maximum number of BWP per serving cell is 4. The BWP switching for a serving cell is used to activate an inactive BWP and deactivate an active BWP at a time. When a BWP is activated, the MAC entity can transmit PUSCH/RACH/PUCCH/SRS on the BWP, monitor the PDCCH on the BWP, report CSI for the BWP and receive DL-SCH on the BWP. When the BWP is deactivated, the MAC entity shall not transmit PUSCH/PRACH/PUCCH/SRS on the BWP, not monitor the PDCCH on the BWP, not receive PDSCH on the BWP, and not report CSI for the BWP. Therefore the UE behaviour in dormant BWP/dormant state of a BWP is different from the behaviour in activated or deactivated BWP. In our understanding, the UE behaviour in dormant BWP/dormant state of a BWP should be captured in MAC specification.

Proposal 5: The UE behaviour in dormant BWP/dormant state of a BWP should be captured in MAC specification. The details are pending to RAN1’s final conclusion.
Corresponding TP for TS 38.321 is provided in the Annex.
3   Conclusion

In this contribution, we discussed the MAC impacts for the efficient and low latency configuration. The following proposals are provided:

Observation 1: There is no MAC impact to support sparse PDCCH monitoring related RAN1 improvement (if any introduced in R16).
Proposal 1: To update the MAC specification in order to support direct SCell state configuration via RRC, by removing the inconsistent descriptions. 
Proposal 2: To include no PDCCH monitoring case for dormancy-like behaviour in MAC specification, i.e. from RAN2 point of view, dormancy-like behaviour means no PDCCH monitoring.
Proposal 3:  In MAC specification, to update the normal UE operation on activated SCell to include dormancy-like behaviour.
Proposal 4: Neither SRS transmission nor PUCCH transmission is needed for dormancy-like behaviour in the activated SCell.
Proposal 5: The UE behaviour in dormant BWP/dormant state of a BWP should be captured in MAC specification. The details are pending to RAN1’s final conclusion.
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Annex- TP for 38.321
----------------------------1st change-----------------------------------------------------------------------------------------------------
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 within RRC configuration.

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.
-
the parameter sCellState is set to activated for the SCell within RRC configuration
The MAC entity shall for each configured SCell:
1>
if an SCell Activation/Deactivation MAC CE is received activating the SCell or is configured to be activated within RRC configuration:

2>
activate the SCell according to the timing defined in TS 38.213 [6]; 
3>
if not in dormancy-like behaviour (i.e. the active BWP is not dormant BWP or not in dormant state, pending to RAN1), apply normal SCell operation including:

4>
SRS transmissions on the SCell;

4>
CSI reporting for the SCell;

4>
PDCCH monitoring on the SCell;

4>
PDCCH monitoring for the SCell;

3>
PUCCH transmissions on the SCell, if configured.
3>
else if in dormancy-like behaviour (i.e. the active BWP is dormant BWP or in dormant state, pending to RAN1), apply SCell operation including:

4>
not transmit SRS on the SCell; (FFS)
4>
report CSI for the SCell;

4>
not monitor PDCCH on the SCell;

4>
not monitor PDCCH for the SCell;

3>
not transmit PUCCH on the SCell, if configured. (FFS)
2>
if the SCell was deactivated prior to receiving this SCell Activation/Deactivation MAC CE:

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];

2>
(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>
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>
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.

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 or 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.
----------------------------2nd change-----------------------------------------------------------------------------------------------------
5.15
Bandwidth Part (BWP) operation

In addition to clause 12 of TS 38.213 [6], this clause specifies requirements on BWP operation.

A Serving Cell may be configured with one or multiple BWPs, and the maximum number of BWP per Serving Cell is specified in TS 38.213 [6].

The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of Random Access procedure. Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id for SpCell or activation of an SCell, the DL BWP and/or UL BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active without receiving PDCCH indicating a downlink assignment or an uplink grant. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.

For each activated Serving Cell configured with a BWP, the MAC entity shall:

1>
if a BWP is activated and the BWP is not the dormant BWP or not in dormant state (pending to RAN1):

2>
transmit on UL-SCH on the BWP;

2>
transmit on RACH on the BWP, if PRACH occasions are configured;

2>
monitor the PDCCH on the BWP;

2>
transmit PUCCH on the BWP, if configured;

2>
report CSI for the BWP;

2>
transmit SRS on the BWP, if configured;

2>
receive DL-SCH on the BWP;

2>
(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in clause 5.8.2.
1>
if a BWP is activated and the BWP is the dormant BWP or in dormant state (pending to RAN1):

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

2>
not transmit on RACH on the BWP;

2>
not monitor the PDCCH on the BWP;

2>
not transmit PUCCH on the BWP;

2>
report CSI for the BWP;

2>
not transmit SRS on the BWP;

2>
not receive DL-SCH on the BWP;

2>
clear any configured downlink assignment and configured uplink grant of configured grant Type 2 on the BWP;

2>
suspend any configured uplink grant of configured grant Type 1 on the inactive BWP.

1>
if a BWP is deactivated:

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

2>
not transmit on RACH on the BWP;

2>
not monitor the PDCCH on the BWP;

2>
not transmit PUCCH on the BWP;

2>
not report CSI for the BWP;

2>
not transmit SRS on the BWP;

2>
not receive DL-SCH on the BWP;

2>
clear any configured downlink assignment and configured uplink grant of configured grant Type 2 on the BWP;

2>
suspend any configured uplink grant of configured grant Type 1 on the inactive BWP.

Upon initiation of the Random Access procedure on a Serving Cell, after the selection of carrier for performing Random Access procedure as specified in clause 5.1.1, the MAC entity shall for the selected carrier of this Serving Cell:

1>
if PRACH occasions are not configured for the active UL BWP:

2>
switch the active UL BWP to BWP indicated by initialUplinkBWP;

2>
if the Serving Cell is an SpCell:

3>
switch the active DL BWP to BWP indicated by initialDownlinkBWP.

1>
else:

2>
if the Serving Cell is an SpCell:

3>
if the active DL BWP does not have the same bwp-Id as the active UL BWP:

4>
switch the active DL BWP to the DL BWP with the same bwp-Id as the active UL BWP.

1>
stop the bwp-InactivityTimer associated with the active DL BWP of this Serving Cell, if running.

1>
if the Serving Cell is SCell:

2>
stop the bwp-InactivityTimer associated with the active DL BWP of SpCell, if running.
1>
perform the Random Access procedure on the active DL BWP of SpCell and active UL BWP of this Serving Cell.

If the MAC entity receives a PDCCH for BWP switching of a Serving Cell, the MAC entity shall:

1>
if there is no ongoing Random Access procedure associated with this Serving Cell; or

1>
if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in clauses 5.1.4 and 5.1.5):

2>
perform BWP switching to a BWP indicated by the PDCCH.

If the MAC entity receives a PDCCH for BWP switching for a Serving Cell while a Random Access procedure associated with that Serving Cell is ongoing in the MAC entity, it is up to UE implementation whether to switch BWP or ignore the PDCCH for BWP switching, except for the PDCCH reception for BWP switching addressed to the C-RNTI for successful Random Access procedure completion (as specified in clauses 5.1.4 and 5.1.5) in which case the UE shall perform BWP switching to a BWP indicated by the PDCCH. Upon reception of the PDCCH for BWP switching other than successful contention resolution, if the MAC entity decides to perform BWP switching, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure after performing the BWP switching; if the MAC decides to ignore the PDCCH for BWP switching, the MAC entity shall continue with the ongoing Random Access procedure on the Serving Cell.

Upon reception of RRC (re-)configuration for BWP switching for a Serving Cell while a Random Access procedure associated with that Serving Cell is ongoing in the MAC entity, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure after performing the BWP switching.

The MAC entity shall for each activated Serving Cell configured with bwp-InactivityTimer:

1>
if the defaultDownlinkBWP-Id is configured, and the active DL BWP is not the BWP indicated by the defaultDownlinkBWP-Id; or

1>
if the defaultDownlinkBWP-Id is not configured, and the active DL BWP is not the initialDownlinkBWP:

2>
if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or

2>
if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received for the active BWP; or

2>
if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:

3>
if there is no ongoing Random Access procedure associated with this Serving Cell; or

3>
if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in clauses 5.1.4 and 5.1.5):

4>
start or restart the bwp-InactivityTimer associated with the active DL BWP.

2>
if the bwp-InactivityTimer associated with the active DL BWP expires:

3>
if the defaultDownlinkBWP-Id is configured:

4>
perform BWP switching to a BWP indicated by the defaultDownlinkBWP-Id.

3>
else:

4>
perform BWP switching to the initialDownlinkBWP.

NOTE:
If a Random Access procedure is initiated on an SCell, both this SCell and the SpCell are associated with this Random Access procedure.

1>
if a PDCCH for BWP switching is received, and the MAC entity switches the active DL BWP:

2>
if the defaultDownlinkBWP-Id is configured, and the MAC entity switches to the DL BWP which is not indicated by the defaultDownlinkBWP-Id; or

2>
if the defaultDownlinkBWP-Id is not configured, and the MAC entity switches to the DL BWP which is not the initialDownlinkBWP:

3>
start or restart the bwp-InactivityTimer associated with the active DL BWP.

