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1 Introduction
In the RAN2 #109 meeting, RAN2 has sent LS including RAN2 agreements on dormant BWP to RAN1 and RAN4. RAN1 sent their reply LS in [1] to answer the questions RAN2 asked. Also RAN4 sent their reply LS in [2] to ask for RAN2’s further clarification on the case that dormant BWP is the same as default BWP. In this contribution, we will further discuss these issues related to dormant BWP.
2 Discussion
2.1 SRS transmission for SCell dormancy

This was discussed in previous RAN2 meetings, for power saving purpose, RAN2 concluded SRS transmission is not supported for SCell dormancy, but only with RAN1’s evaluation and confirmation as SRS transmission is tight related to channel estimation and other PHY operations. In LS send to RAN1, RAN2 asked RAN1 to check issue on SRS transmission not supported on SCell dormancy. In RAN1 #100bis emeeting, many companies see necessity and benefits to support SRS transmission for SCell dormancy. So RAN1 replied in the LS[1] that RAN1 sees no issue with supporting at least long periodicity P-SRS (e.g. >100ms), even though they could not reach a consensus on the support of SP/A-SRS transmission in dormant BWP.
Observation 1: RAN1 think there is no issue with supporting long periodicity P-SRS.

As discussed in the previous RAN2 meetings, we understand the SRS transmission is helpful for the network to acquire uplink and downlink CSI in the unpaired spectrum, especially for the FR2 carriers, then the network can quickly schedule the normal data transmission after the dormancy to non-dormancy switching. In addition, UE can also maintain the uplink beam on the dormant BWP by sending periodic SRS. If the dormant BWP does not support SRS transmission, both uplink CSI estimation and uplink beam management require additional time after UE completes switching to non-dormancy. This results in additional latency for uplink transmission. Third, the UL TA can be acquired by SRS transmission. If the dormant BWP does not support SRS transmission, the UL TA may be inaccurate which can cause UE to perform PRACH. However, the PRACH may not be configured for the SCell and even if it is configured, the overhead of PRACH is large. Support at least P-SRS transmission can significantly mitigate the need of frequent TA sync by PRACH. Therefore, from RAN2 spec perspective, it should not preclude the support of P-SRS transmission for SCell dormancy. In this case, the MAC spec needs to be updated. We provide the corresponding TP on top of MAC spec v16.0.0 and the endorsed MAC CR [3] from last meeting in the annex.
Proposal 1: Support the P-SRS for SCell dormancy. 
2.2 Beam failure detection and recovery for SCell dormancy
RAN2 discussed and concluded that beam failure recovery can be supported in case of dormancy, but there are also some issues have been pointed out. For example, whether to support TCI state configuration for PDCCH and PDSCH in dormancy BWP, considering there is no PDCCH monitoring and PDSCH reception on dormant BWP. According to the LS from RAN1, RAN1 think implicit configuration for beam failure detection RS in dormant BWP could be supported if tci-StatesPDCCH-ToAddList or equivalent configuration is provided for a dormant BWP. In the last meeting, there are two options to support the implicit BFD-RS configuration. In our understanding, the TS 38.321 has descripted the UE behaviors on dormant BWP, i.e. no PDCCH monitoring, no PDSCH reception, this is similar with UE behavior on deactivated SCell. Therefore it seems no need to put limitation on RRC configuration, i.e. explicitly indicating which IEs in PDCCH config or PDSCH config should not be applied by UE, as even if some other IEs are configured by the network, it will not impact the UE behaviors.

Proposal 2: Network can configure tci-StatesPDCCH-ToAddList to support the implicit BFD-RS configuration, in this case PDCCH-Config can be configured for dormant BWP. 
2.3 Clarification for the case dormant BWP is default BWP
According to the LS[2], RAN4 want RAN2 to clarify whether there is any timer-based triggering mechanisms between non-dormancy and dormancy. In our understanding, RAN2 has agreed that RAN2 will not introduce the timer-based triggering mechanisms. According to the LS from RAN1, current RAN1 specification does not preclude dormant BWP having the same index as default BWP. But in our understanding, the dormant BWP should not be default BWP based on the following reasons:

· RAN2 has agreed that Timer-based transition between non-dormancy and dormancy is NOT supported. If the dormant BWP is the default BWP, then the BWP will switch to the dormant BWP if the timer BWP-InactivityTimer expires. It conflicts with the RAN2 agreement.

· The main benefit of default BWP is to resolve the BWP mismatch between the network and UE with the help of the BWP-InactivityTimer. If the BWP-InactivityTimer expires, both the network and the UE will switch to the default BWP and the data transmission continues in the default BWP. Then the BWP mismatch problem is recovered. RAN2 has agreed that the UE will not monitor the PDCCH on the dormant BWP. If the dormant BWP is the default BWP, the data transmission still cannot be transmitted in the  default BWP and then the BWP mismatch problem cannot be recovered.

Proposal 3: The dormant BWP should be configured as a different BWP from the default BWP.
3 Conclusion

In this contribution, we discussed some issues on the dormant BWP. We has the following observations and proposals.
Observation 1: RAN1 think there is no issue with supporting long periodicity P-SRS.

Proposal 1: Support the P-SRS for SCell dormancy.  
Proposal 2: Network can configure tci-StatesPDCCH-ToAddList to support the implicit BFD-RS configuration, in this case PDCCH-Config can be configured for dormant BWP. 
Proposal 3: The dormant BWP should be configured as a different BWP from the default BWP.
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5 Annex
TP to MAC spec to support P-SRS for dormancy

------------------------TP to MAC spec (on top of endorsed MAC CR R2-2004183) --------------------------------

5.15
Bandwidth Part (BWP) operation

5.15.1
Downlink and Uplink
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 or upon detection of consistent LBT failure on SpCell. 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 SCell a dormant BWP may be configured with dormantDownlinkBWP-Id by RRC signalling as described in TS 38.331 [5]. Entering or leaving dormant BWP for SCells is done by BWP switching per SCell or per dormancy SCell group with PDCCH (as specified in TS 38.213 [6]).The dormancy SCell group configurations are configured by RRC signalling as described in TS 38.331 [5]. Upon reception of the PDCCH indicating leaving dormant BWP, the DL BWP indicated by firstOutsideActiveTimeBWP-Id  or by firstWithinActiveTimeBWP-Id (as specified in TS 38.331 [5] and TS 38.213 [6]) is activated. Upon reception of the PDCCH indicating entering dormant BWP, the DL BWP indicated by dormantDownlinkBWP-Id (as specified in TS 38.331 [5]) is activated. The dormant BWP configuration for SpCell or PUCCH SCell is not supported.
For each activated Serving Cell configured with a BWP, the MAC entity shall:

1>
if a BWP is activated and it is not the dormant BWP:

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;

2>
if consistent LBT failure recovery is configured:

3>
stop the lbt-FailureDetectionTimer, if running;

3>
set LBT_COUNTER to 0;

3>
monitor LBT failure indications from lower layers as specified in clause 5.21.2.

1>
if a BWP is activated and it is dormant BWP:

2>
stop the bwp-InactivityTimer of this Serving Cell, if running.

2>
not monitor the PDCCH on the BWP;

2>
not monitor the PDCCH for the BWP;

2>
not receive DL-SCH on the BWP;

2>
perform CSI measurement for the BWP, if configured;
2>
if configured, transmit periodical SRS on the BWP; 
2>
not transmit on UL-SCH on the BWP;
2>
not transmit PUCCH on the BWP.

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

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

2>
if configured, perform beam failure detection and beam failure recovery for the SCell if beam failure is detected.
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:

1 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, 5.1.4a, and 5.1.5):

2>
cancel, if any, triggered consistent LBT failure for this Serving Cell;

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(s) or a dormancy SCell group(s) 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, 5.1.4a, 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.

Upon reception of RRC (re-)configuration for BWP switching for a Serving Cell, cancel any triggered LBT failure in this Serving Cell.

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

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

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, 5.1.4a and 5.1.5):

2 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:

3 4>
perform BWP switching to a BWP indicated by the defaultDownlinkBWP-Id.

3>
else:

4 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 and is not indicated by the dormantDownlinkBWP-Id if configured; or

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

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