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1. Introduction
In RAN2#116bis-e [1], it was concluded that
· 1. FFS if UE initializes Bj for each logical channel to zero upon SCG deactivation as a part of partial MAC reset. Should consider e.g. what to do with possible Bj increase while SCG is deactivated. 
· 2-1. UE stops (if running) all timers except beamFailureDetectionTimer associated with PSCell and timeAlignmentTimers upon SCG deactivation as a part of partial MAC reset.
· 2-2. If BFD is not configured for deactivated SCG, UE stops (if running) beamFailureDetectionTimer associated with PSCell upon SCG deactivation as a part of partial MAC reset.

· 4. UE resets BFI_COUNTER associated with PSCell if BFD is not configured for deactivated SCG, upon SCG deactivation as a part of partial MAC reset.

· 5. UE does the following actions upon SCG deactivation as a part of partial MAC reset:

1>
set the NDIs for all uplink HARQ processes to the value 0;

1>
stop, if any, ongoing Random Access procedure;

1>
flush Msg3 buffer;

1>
flush MSGA buffer;

1>
cancel, if any, triggered Scheduling Request procedure;

1>
cancel, if any, triggered Buffer Status Reporting procedure;

1>
cancel, if any, triggered Power Headroom Reporting procedure;

1>
cancel, if any, triggered Configured uplink grant confirmation;

1>
flush the soft buffers for all DL HARQ processes;

1>
for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;

1>
release, if any, Temporary C-RNTI.

· 7. CSI-RS reporting in the deactivated PSCell or for the deactivated PSCell is NOT supported.
· 8. For deactivated PSCell, PHR is not reported.

· 9-2. PHR is triggered upon SCG activation.
· 10. PHR is triggered upon addition of PSCell not configured with deactivated state.

· 3. FFS if UE discards explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any, upon SCG deactivation as a part of partial MAC reset.
· 6. FFS if the BWP associated with PSCell is NOT deactivated upon SCG deactivation.

In this paper, we discuss on the remaining issues related to MAC procedure with some TPs.
2. Discussion
2.1. BWP
In the current MAC CR [2], there is an Editor note in SCG activation/deactivation subsection:

Editor note: FFS if the BWP associated with PSCell is NOT deactivated upon SCG deactivation.
In [3], above FFS point was discussed, and some issues to deactivate the BWP associated with PSCell upon SCG deactivation can be listed as below:

1. A BWP needs to remain activated in order to perform RLM/BFD.

2. The active BWP of PSCell upon SCG activation is unclear.

It was agreed at the past meetings that UE does not transmit PUSCH, monitor PDCCH, and report CSI-RS on PSCell in deactivated SCG and UE behaviour for inactive BWP is aligned with this action, so it is reasonable to deactivate the BWP associated with the PSCell upon SCG deactivation. 
For Issue 1, some details of RLM/BFD in deactivated SCG are still open, so it is unclear whether the BWP associated with PSCell should be activated in order to perform RLM/BFD. According to the current RAN1 spec, UE cannot perform RLM by using inactive BWP, so RAN1 spec modification is needed and RAN2 should send LS to RAN1 in order to achieve RLM while SCG is deactivated. However, we think this spec modification is small as attached TP.
For Issue 2, our understanding is that NW can indicate UE which BWP of PSCell should be activated by TCI state indication in SCG activation command. If TCI state is not indicated by NW, UE can use the BWP associated with the previously activated TCI state according to the agreements.
Considering the above analysis, we propose:
Proposal 1 MAC entity shall deactivate any active BWP associated with the PSCell if upper layers indicate that the SCG is deactivated. TP for 38.321 is attached in Annex.
Proposal 2 To achieve RLM while SCG is deactivated, RAN1 spec modification is needed and RAN2 should send LS to RAN1. TP for 38.213 is attached in Annex.
If Proposal 1 is agreeable, any configured uplink grant Type 1 can be suspended upon SCG deactivation because BWP associated with PSCell is deactivated. Moreover, any suspended configured uplink grant Type 1 can be (re-)initialized upon SCG activation according to current BWP operation.
Observation 1
MAC entity can suspend any configured uplink grant Type 1 associated with the PSCell based on the BWP operation of current spec if any BWP associated with the PSCell is deactivated upon SCG deactivation.
If Proposal 1 is not agreeable (i.e. there is an active BWP in deactivated SCG), configured uplink grant Type 1 is not suspended because BWP deactivation is not performed completely. So, the explicit description to suspend the configured uplink grant Type 1 upon SCG deactivation is needed.

Proposal 3 The explicit description to suspend the configured uplink grant Type 1 upon SCG deactivation is needed if there is an active BWP in deactivated SCG.
According to the current MAC spec, configured uplink grant Type 1 associated with the PSCell shall be cleared after associated TAT expiry. If Proposal 1 is agreeable, the configured uplink grant Type 1 is suspended before the TAT expiry according to Observation 1 and there seems no motivation to clear that in this case. If Proposal 1 is not agreeable (i.e. there is an active BWP in deactivated SCG), the configuration of configured uplink grant Type 1 is stored on the active BWP and there seems no need to clear that due to TAT expiry. Therefore, we think configured uplink grant Type 1 associated with the PSCell should not be cleared due to TAT expiry, so we propose:
Proposal 4 MAC entity shall not clear any configured uplink grant Type 1 associated with the PSCell in deactivated SCG if TAT associated with PTAG expires. TP for 38.321 is attached in Annex.
2.2. Need of RACH for SCG activation
According to the current RRC CR [4], RRC entity indicates MAC entity to initiate Random Access procedure upon SCG activation on PSCell if this MAC entity considers that RACH is needed for SCG activation. For this description, we should be consistent to use RRC ordered RACH for need of RACH for SCG activation. If we use RRC control, MAC entity should inform RRC entity of it when the cause (e.g. TAT expiry, BF detection, etc.) happens during deactivation.
Proposal 5 MAC entity shall notify RRC entity that there is a need for RACH for SCG activation in deactivated SCG if TAT associated with PTAG expires. TPs for 38.321 and 38.331 are attached in Annex.
3. Conclusion

In this contribution, we made the following observation and proposals:
Observation 1
MAC entity can suspend any configured uplink grant Type 1 associated with the PSCell based on the BWP operation of current spec if any BWP associated with the PSCell is deactivated upon SCG deactivation.
Proposal 1 MAC entity shall deactivate any active BWP associated with the PSCell if upper layers indicate that the SCG is deactivated. TP for 38.321 is attached in Annex.
Proposal 2 To achieve RLM while SCG is deactivated, RAN1 spec modification is needed and RAN2 should send LS to RAN1. TP for 38.213 is attached in Annex.
Proposal 3 The explicit description to suspend the configured uplink grant Type 1 upon SCG deactivation is needed if there is an active BWP in deactivated SCG.
Proposal 4 MAC entity shall not clear any configured uplink grant Type 1 associated with the PSCell in deactivated SCG if TAT associated with PTAG expires. TP for 38.321 is attached in Annex.
Proposal 5 MAC entity shall notify RRC entity that there is a need for RACH for SCG activation in deactivated SCG if TAT associated with PTAG expires. TPs for 38.321 and 38.331 are attached in Annex.
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TS 38.321 V16.7.0 (including running CR [2])
5.2
Maintenance of Uplink Time Alignment

RRC configures the following parameters for the maintenance of UL time alignment:

-
timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned.

The MAC entity shall:
1>
when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:

2>
apply the Timing Advance Command for the indicated TAG;

2>
start or restart the timeAlignmentTimer associated with the indicated TAG.

1>
when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell:
2>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:

3>
apply the Timing Advance Command for this TAG;

3>
start or restart the timeAlignmentTimer associated with this TAG.

2>
else if the timeAlignmentTimer associated with this TAG is not running:
3>
apply the Timing Advance Command for this TAG;

3>
start the timeAlignmentTimer associated with this TAG;

3>
when the Contention Resolution is considered not successful as described in clause 5.1.5; or

3>
when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:

4>
stop timeAlignmentTimer associated with this TAG.

2>
else:
3>
ignore the received Timing Advance Command.

1>
when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE as specified in clause 5.1.4a:
2>
apply the Timing Advance Command for PTAG;

2>
start or restart the timeAlignmentTimer associated with PTAG.
1>
when a timeAlignmentTimer expires:
2>
if the timeAlignmentTimer is associated with the PTAG:
3>
flush all HARQ buffers for all Serving Cells;

3>
notify RRC to release PUCCH for all Serving Cells, if configured;

3>
notify RRC to release SRS for all Serving Cells, if configured;
3>
notify RRC of a need of RACH for SCG activation if SCG is deactivated;
3>
clear any configured downlink assignments and configured uplink grants if SCG is not deactivated;
3>
clear any PUSCH resource for semi-persistent CSI reporting;

3>
consider all running timeAlignmentTimers as expired;
3>
maintain NTA (defined in TS 38.211 [8]) of all TAGs.

2>
else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>
flush all HARQ buffers;

3>
notify RRC to release PUCCH, if configured;

3>
notify RRC to release SRS, if configured;
3>
clear any configured downlink assignments and configured uplink grants;

3>
clear any PUSCH resource for semi-persistent CSI reporting;

3>
maintain NTA (defined in TS 38.211 [8]) of this TAG.

When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble and MSGA transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the PTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble and MSGA transmission on the SpCell.

5.X
Activation/Deactivation of SCG
Editor note: for terminology” activation/deactivation of SCG”, further discuss if a better wording is needed.
The network may activate and deactivate the configured SCG. Upon configuration of an SCG, the SCG is activated unless the parameter scg-State is set to deactivated for the SCG by upper layers.
The configured SCG is deactivated by:

-  receiving scg-State per SCG;

Editor note: FFS if MAC CE is used for SCG activation/deactivation.
The MAC entity shall for the configured SCG:
1>
if upper layers indicate that the SCG is activated: 

2>
if BFI_COUNTER >= beamFailureInstanceMaxCount:

3>
initiate a Random Access Procedure (as specified in clause 5.1.1).
2>
activate the SCG according to the timing defined in TS 38.xxx [xx] for direct SCG activation; i.e. apply normal SCG operation including:

3>
SRS transmissions on the PSCell;

3>
CSI reporting for the PSCell;

3>
PDCCH monitoring on the PSCell;

3>
PUCCH transmissions on the PSCell.

1> else if upper layers indicate that the SCG is deactivated: 

2>
deactivate all the SCells of the configured SCG according to clause 5.9;

2>
deactivate PSCell according to the timing defined in TS 38.xxx [xx], including:
3>
not transmit SRS on the PSCell:

3>
not report CSI for the PSCell:
3>
not transmit on UL-SCH on the PSCell:
3>
not transmit PUCCH on the PSCell:
3>
not monitor the PDCCH for the PSCell:
3>
not monitor the PDCCH on the PSCell:
3>
deactivate any active BWP associated with the PSCell as specified in clause 5.15.1:
2>
reset MAC according to clause 5.12:
TS 38.213 V17.0.0
5
Radio link monitoring

The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP, as described in clause 12, on the primary cell. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE is expected to perform RLM using the associated SS/PBCH block when the associated SS/PBCH block index is provided by RadioLinkMonitoringRS.
If the UE is configured with a SCG, as described in [12, TS 38.331], and the parameter rlf-TimersAndConstants is provided by higher layers and is not set to release, the downlink radio link quality of the PSCell of the SCG is monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the PSCell.
A UE can be configured for each DL BWP of a SpCell [11, TS 38.321] with a set of resource indexes, through a corresponding set of RadioLinkMonitoringRS, for radio link monitoring by failureDetectionResources. The UE is provided either a CSI-RS resource configuration index, by csi-RS-Index, or a SS/PBCH block index, by ssb-Index. The UE can be configured with up to [image: image1.wmf]RLM
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 RadioLinkMonitoringRS for link recovery procedures, as described in clause 6, and for radio link monitoring. From the [image: image2.wmf]RLM
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 RadioLinkMonitoringRS can be used for radio link monitoring depending on [image: image5.png]


 as described in Table 5-1, wherein [image: image7.png]


 is as defined in clause 4.1, and up to two RadioLinkMonitoringRS can be used for link recovery procedures. 

For operation with shared spectrum channel access, when a UE is provided a SS/PBCH block index by ssb-Index, the UE is expected to perform radio link monitoring using SS/PBCH block(s) in the discovery burst transmission window as described in clause 4.1, where the SS/PBCH block(s) have candidate SS/PBCH block index(es) corresponding to SS/PBCH block index provided by ssb-Index.
If the UE is not provided RadioLinkMonitoringRS and the UE is provided for PDCCH receptions TCI states that include one or more of a CSI-RS
-
the UE uses for radio link monitoring the RS provided for the active TCI state for PDCCH reception if the active TCI state for PDCCH reception includes only one RS

-
if the active TCI state for PDCCH reception includes two RS, the UE expects that one RS is configured with qcl-Type set to 'typeD' [6, TS 38.214] and the UE uses the RS configured with qcl-Type set to 'typeD' for radio link monitoring; the UE does not expect both RS to be configured with qcl-Type set to 'typeD'

-
the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS

-
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 RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets in an order from the shortest monitoring periodicity. If more than one CORESETs are associated with search space sets having same monitoring periodicity, the UE determines the order of the CORESET from the highest CORESET index as described in clause 10.1.
A UE does not expect to use more than [image: image10.wmf]RLM
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 RadioLinkMonitoringRS for radio link monitoring when the UE is not provided RadioLinkMonitoringRS.

Values of [image: image11.wmf]RLM

LR

-

N

 and [image: image12.wmf]RLM

N

 for different values of [image: image13.wmf]max

L

 are given in Table 5-1. 
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For a CSI-RS resource configuration, powerControlOffsetSS is not applicable and a UE expects to be provided only 'noCDM' from cdm-Type, only 'one' and 'three' from density, and only '1 port' from nrofPorts [6, TS 38.214].

If a UE is configured with multiple DL BWPs for a serving cell, the UE performs RLM using the RS(s) corresponding to resource indexes provided by RadioLinkMonitoringRS for the active DL BWP or, if RadioLinkMonitoringRS is not provided for the active DL BWP, using the RS(s) provided for the active TCI state for PDCCH receptions in CORESETs on the active DL BWP. 

If a UE is configured with multiple DL BWPs for PSCell of SCG and this SCG is deactivated, the UE performs RLM using the RS(s) corresponding to resource indexes provided by RadioLinkMonitoringRS for one of the inactive DL BWPs or, if RadioLinkMonitoringRS is not provided for this inactive DL BWP, using the RS(s) provided for the previously activated TCI state for PDCCH receptions in CORESETs on this inactive DL BWP. 

In non-DRX mode operation, the physical layer in the UE assesses once per indication period the radio link quality, evaluated over the previous time period defined in [10, TS 38.133] against thresholds (Qout and Qin) configured by rlmInSyncOutOfSyncThreshold. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and 10 msec.
In DRX mode operation, the physical layer in the UE assesses once per indication period the radio link quality, evaluated over the previous time period defined in [10, TS 38.133], against thresholds (Qout and Qin) provided by rlmInSyncOutOfSyncThreshold. The UE determines the indication period as the maximum between the shortest periodicity for radio link monitoring resources and the DRX period.
The physical layer in the UE indicates, in frames where the radio link quality is assessed, out-of-sync to higher layers when the radio link quality is worse than the threshold Qout for all resources in the set of resources for radio link monitoring. When the radio link quality is better than the threshold Qin for any resource in the set of resources for radio link monitoring, the physical layer in the UE indicates, in frames where the radio link quality is assessed, in-sync to higher layers.

TS 38.331 V16.7.0 (including running CR [4])
5.3.5
RRC reconfiguration
5.3.5.3
Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO or CPC):
1>
if the UE is configured with E-UTRA nr-SecondaryCellGroupConfig (UE in (NG)EN-DC):
2>
if the RRCReconfiguration message was received via E-UTRA SRB1 as specified in TS 36.331 [10]; or

2>
if the RRCReconfiguration message was received via E-UTRA RRC message RRCConnectionReconfiguration within MobilityFromNRCommand (handover from NR standalone to (NG)EN-DC);
3>
if the RRCReconfiguration is applied due to a conditional reconfiguration execution for CPC:
4>
submit the RRCReconfigurationComplete message via the E-UTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10], clause 5.6.2a.
3>
else if the RRCReconfiguration message was included in E-UTRA RRCConnectionResume message:

4>
submit the RRCReconfigurationComplete message via E-UTRA embedded in E-UTRA RRC message RRCConnectionResumeComplete as specified in TS 36.331 [10], clause 5.3.3.4a;

3>
else:
4>
submit the RRCReconfigurationComplete via E-UTRA embedded in E-UTRA RRC message RRCConnectionReconfigurationComplete as specified in TS 36.331 [10], clause 5.3.5.3/5.3.5.4/5.4.2.3;

3>
if the SCG is not deactivated according to the E-UTRA RRC message containing the RRCReconfiguration message:

4> if reconfigurationWithSync was included in spCellConfig of an SCG; or

4> if the SCG was deactivated before the reception of the E-UTRA RRC message containing the RRCReconfiguration message and, radio link failure is detected for the SCG; or
4> if the SCG was deactivated before the reception of the E-UTRA RRC message containing the RRCReconfiguration message and, TAT expiry associated with PTAG is notified by lower layers; or

4> if the SCG was deactivated before the reception of the E-UTRA RRC message containing the RRCReconfiguration message and, beam failure detection on PSCell is notified by lower layers; or

4> if the SCG was deactivated before the reception of the E-UTRA RRC message containing the RRCReconfiguration message and, radio link monitoring is not configured for the SCG:

5>
initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];

4>
else:

5>
the procedure ends;
3>
else:

4>
the procedure ends;
2>
if the RRCReconfiguration message was received within nr-SecondaryCellGroupConfig in RRCConnectionReconfiguration message received via SRB3 within DLInformationTransferMRDC:
3>
submit the RRCReconfigurationComplete via E-UTRA embedded in E-UTRA RRC message RRCConnectionReconfigurationComplete as specified in TS 36.331 [10], clause 5.3.5.3/5.3.5.4;

3>
if reconfigurationWithSync was included in spCellConfig of an SCG:

4>
initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];

3>
else:

4>
the procedure ends;
NOTE 1:
The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.

2>
else (RRCReconfiguration was received via SRB3) but not within DLInformationTransferMRDC:

3>
submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the new configuration;

NOTE 2:
In (NG)EN-DC and NR-DC, in the case RRCReconfiguration is received via SRB1 or within DLInformationTransferMRDC via SRB3, the random access is triggered by RRC layer itself as there is not necessarily other UL transmission. In the case RRCReconfiguration is received via SRB3 but not within DLInformationTransferMRDC, the random access is triggered by the MAC layer due to arrival of RRCReconfigurationComplete.

1>
else if the RRCReconfiguration message was received via SRB1 within the nr-SCG within mrdc-SecondaryCellGroup (UE in NR-DC, mrdc-SecondaryCellGroup was received in RRCReconfiguration or RRCResume via SRB1):

2>
if the RRCReconfiguration is applied due to a conditional reconfiguration execution for CPC:

3>
submit the RRCReconfigurationComplete message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in clause 5.7.2a.3.

2>
if the SCG is not deactivated according to the E-UTRA RRC message containing the RRCReconfiguration message:

3>
if reconfigurationWithSync was included in spCellConfig in nr-SCG; or

3>
if the SCG was deactivated before the reception of the NR RRC message containing the RRCReconfiguration message and, radio link failure is detected for the SCG; or
3>
if the SCG was deactivated before the reception of the NR RRC message containing the RRCReconfiguration message and, TAT expiry associated with PTAG is notified by lower layers; or
3>
if the SCG was deactivated before the reception of the NR RRC message containing the RRCReconfiguration message and, beam failure detection on PSCell is notified by lower layers; or

3>
if the SCG was deactivated before the reception of the NR RRC message containing the RRCReconfiguration message and, radio link monitoring is not configured for the SCG:

4>
initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];

3>
else:

4>
the procedure ends;
2>
else

3>
the procedure ends;

NOTE 2a:
The order in which the UE sends the RRCReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.
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