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1 Introduction
In RAN2#109-e [1] and RAN2#109-e [2], multiple remaining issues on dormant BWP were discussed and concluded, e.g. any uplink transmissions are not allowed in dormancy and dormant uplink BWP is not modelled. However, RAN1 recently sent reply LS to RAN2 in R1-2003075 [3], which provided some opinions not quite aligned with previous RAN2 agreements. Specifically, the related agreements with misalignment are list below:
· UL dormancy behaviour/modelling related agreements
SRS transmission (including aperiodic SRS, semi-periodic SRS and periodic SRS) is not supported in case the the DL BWP is switched to dormant BWP. This point will be included in the RAN1 LS to allow issues checking.
No UL dormant BWP is defined, and the UL behaviour is specified in TS38.321 in case the DL BWP is switched to dormant BWP.
RAN2 confirm that UE do not switch UL BWP (for FDD) as a result of transition from dormancy to non-dormancy or vice versa (no change to today, wrt BWP switching).
The activated SCell on which the active BWP is dormant BWP should not be included in PHR report. FFS whether we need addition/modification to PHR trigger. 

· DL dormancy configuration related agreements
To support beam management in dormancy SCell: 
-       The tci-StatesToAddModList in pdsch-Config IE can be configured for the dormant BWP.
-       if PDSCH-Config is configured in dormant BWP, the UE only applies the TCI state, and doesn’t apply other configurations.
-       pdsch-ConfigCommon IE are not configured for dormant BWP;
R2 confirm that The dormant BWP is not configured with PDCCH monitoring, this is done by the IE pdcch-Config being absent in the BWP configuration. 

Thus, more discussions on dormant BWP were needed in last Rel-16 DCCA meeting. In this contribution, we provide our view on how to address the misalignments between RAN1 and RAN2.
2 Discussion  
2.1 UL dormancy behaviour/modelling
We think it is the most important issue which as to be finalized in last RAN2 Rel-16 DCCA meeting. The previous related agreements are summarized below:
SRS transmission (including aperiodic SRS, semi-periodic SRS and periodic SRS) is not supported in case the the DL BWP is switched to dormant BWP. This point will be included in the RAN1 LS to allow issues checking.
No UL dormant BWP is defined, and the UL behaviour is specified in TS38.321 in case the DL BWP is switched to dormant BWP.
RAN2 confirm that, for TDD, the first non-dormant UL BWP is the UL BWP with the same ID as the first non-dormant DL BWP (no change to today, wrt BWP switching).
RAN2 confirm that UE do not switch UL BWP (for FDD) as a result of transition from dormancy to non-dormancy or vice versa (no change to today, wrt BWP switching).
The activated SCell on which the active BWP is dormant BWP should not be included in PHR report. FFS whether we need addition/modification to PHR trigger. 
 
Among these agreements, the essential one is “SRS is not supported”. The main intention of this agreement is due to concern of UE power saving:
· For semi-periodic/aperiodic SRS, the UE has to wait its DCI trigger to turn off its receiver
· For periodic SRS, the UE can’t trun off its uplink transmitter for preparing SRS, and also downlink receiver in some UE implementations (e.g. with RF dependency between TX and RX).
Observation 1: RAN2 made agreement to not support SRS in SCell dormancy due to the following concerns of UL power saving:
· For semi-periodic/aperiodic SRS, the UE has to wait its DCI trigger to turn off its receiver
· For periodiic SRS, the UE can’t trun off its uplink transmitter for preparing SRS, and also downlink receiver in some UE implementations (e.g. with RF dependency between TX and RX).
The related response in RAN1 reply LS is Q3, which is copied below
Q 3: Are there any issues due to RAN2 agreements on CSI reporting and SRS transmission, i.e. not support aperiodic CSI reporting for dormant BWP and not support SRS transmission on dormant BWP?
RAN1 could not reach a consensus on the support of A-CSI measurement in dormant BWP (with report triggered by another cell e.g. PCell) or SP/A-SRS transmission in dormant BWP. RAN1 sees no issue with supporting at least long periodicity P-SRS (e.g. >100ms).
In our understanding, the RAN1 response actually provides a compromise on SCell dormancy, i.e. SP/A-SRS/A-CSI are not allowed in dormant BWP for power saving while periodic SRS with long periodicity is allowed. 
Observation 2: RAN1 reply response on Q3 provides a compromise on SCell dormancy, i.e. SP/A-SRS/A-CSI are not allowed in dormant BWP for power saving while periodic SRS with long periodicity is allowed.
From technique perspective, we tend to agree with this compromise. Previously, the main concern to stop SRS is the UE power saving benefit. However, if only periodic SRS with long periodicity is allowed, it means the UE has enough time gap to trun off its tranceiver until it is SRS transmit opportunity. 
Observation 3: From technique perspective, if only periodic SRS with long periodicity is allowed, it means the UE has enough time gap to turn off its transceiver until it is SRS transmit opportunity. 
However, It is worth assessing the spec impact if we allow periodic SRS in SCell dormancy. Specially, we need to revert the following RAN2 agreements on UL dormancy modelling:
1) SRS transmission (including aperiodic SRS, semi-periodic SRS and periodic SRS) is not supported in case the the DL BWP is switched to dormant BWP. This point will be included in the RAN1 LS to allow issues checking.
2) No UL dormant BWP is defined, and the UL behaviour is specified in TS38.321 in case the DL BWP is switched to dormant BWP.
3) RAN2 confirm that UE do not switch UL BWP (for FDD) as a result of transition from dormancy to non-dormancy or vice versa (no change to today, wrt BWP switching).
4) The activated SCell on which the active BWP is dormant BWP should not be included in PHR report. FFS whether we need addition/modification to PHR trigger. 

And we have endorsed both MAC CR [4] and RRC CR [5] to capture these agreements, which means significant spec changes in last Rel-16 DCCA meeting.
Observation 4: If we allow periodic SRS in SCell dormancy, we have to revert 4 RAN2 agreements on UL dormancy modelling (i.e. no dormant UL BWP, no first non-dormant UL BWP for FDD and PHR modelling), and corresponding significant spec changes on endorsed MAC and RRC CRs.
Currently, we think RAN2 can have the following 3 alternatives:
· Alt-1: accept the compromise suggested by RAN1 (i.e. allow configurable P-SRS >100ms in dormancy) and revert the 4 previous agreements
· Alt-2: partially accept the compromise suggestion by RAN1 in TDD (i.e. allow configurable P-SRS>100ms in dormancy of TDD system). Then the agreements 2) and 3) don’t need to be reverted because UL BWP with same BWP id as dormant BWP is used in TDD (thus, there is still no UL dormant BWP).
· Alt-3: push back the RAN1 suggested compromise. But the risk is that RAN2 may spend a lot of time on discussion and jeopardize feature completion of dormancy in Rel-16.
From our perspective, we are now more concerned about feature completion of dormancy in Rel-16. In light of the RAN1 LS reply, we think it is worth considering to introduce the support for P-SRS in dormant BWP; On the other hand, it would be imperative to ensure there is separate configurability for the P-SRS in dormancy vs in non-dormancy, and this can be addressed with Alt-1 or Alt-2. In our view, the spec impact is manageable, as shown in our draft MAC and RRC CR for Alt-1 in Appendix-1/Appendix-3 and Alt-2 in Appendix-2/Appendix-4. We have preference for either Alt-1 or Alt-2, and they differ only in terms of the tradeoff between the level of spec impact vs forward compatibility. We can consider what the majority prefer. However, if the majority prefer to keep existing RAN2 agreements, we are open to it too, as long as a swift decision can be made and avoid leaving multiple spec issues to fix after the RAN2 meeting.
Proposal 1: Following RAN1 LS, RAN2 is kindly requested to make quick decision on the following alternatives on UL dormancy modelling:
· Alt-1: accept the compromise suggested by RAN1 (i.e. allow configurable P-SRS > 100ms in dormancy) and revert the 4 previous agreements. Corresponding MAC and RRC CRs can be found in Appendix-1/Appendix-3
· Alt-2: partially accept the compromise suggestion by RAN1 in TDD (i.e. allow configurable P-SRS > 100ms in dormancy of TDD system), and revert 2 previous RAN2 agreements. Corresponding MAC and RRC CRs can be found in Appendix-2/Appendix-4
· Alt-3: stick to current RAN2 agreement, and leave SRS in dormancy to Rel-17
Then for SP/A-SRS/A-CSI, RAN1 had response “no consensus” and we have strong concern on its impact on UE power saving. Thus, we propose to keep previous RAN2 agreement.
Proposal 2: Do not introduce aperiodic CSI and SP/A-SRS in SCell dormancy due to no consensus in RAN1 

2.2 DL dormancy configuration
2.2.1 First non-dormant BWPs
The related response in RAN1 reply LS is Q4 and Q5, which are copied below
Q4: RAN2 wonder what the scenario for is to define the two first non-dormant BWPs which may be configured to be different?
Potential scenarios for configured two different first non-dormant BWPs discussed in RAN1 includes: flexibility of configuration, different UE capabilities, different requirements etc. From other company’s perspective, the flexibility might not show benefit.
Q5: If these two first non-dormant BWPs are configured to be different, is it possible that the NW and UE may be out of sync in terms of which BWP the UE is using in non-dormancy if the UE has transitioned out of dormancy earlier?
A DCI reception error may happen but it can be detected and fixed by the network.
It seems some companies in RAN1 see the benefits to have 2 different first non-dormant BWPs while some companies didn’t. We don’t think it is an important issue from RAN2 perspective. Because RAN2 has endorsed the RRC and MAC CR to capture 2 first non-dormant BWPs, we prefer to keep them:
Proposal 3: Following RAN1 LS, keep the 2 first non-dormant DL BWPs, i.e. firstWithinActiveTimeBWP-Id-r16 and firstOutsideActiveTimeBWP-Id-r16 
Then if Alt-1 of Proposal 1 and Proposal 3 are agreed, we think it makes sense to also introduce two first non-dormant UL BWPs for FDD system. Otherwise, some amgibuty may happen between the Network and UE.
Proposal 4: If Alt-1 of proposal 1 and proposal 3 are agreed, introduce two first non-dormant UL BWPs for FDD system to avoid ambiguity between UE and NW, i.e. firstWithinActiveTimeULBWP-Id-r16 and firstOutsideActiveTimeULBWP-Id-r16  
 
2.2.2 BFR support in dormancy SCell
As we know, BFR can be implemented via explicit BFD-RS (i.e. BFD-RS is explicitly configured in radioLinkMonitoringConfig) and implicit BFD-RS (i.e. BFD-RS is implictly assocaited to activated PDCCH). First, based on Q2 of RAN1 reply LS, we think no changes on RAN2 spec are required for BFR via explict BFD-RS in dormant BWP:
Q 2: Are there any issues due to RAN2 agreements for BFR, i.e. BFR is supported and BFR procedure follow R16 SCell BFR procedure for dormant BWP, then radioLinkMonitoringConfig IE and new IE beamFailureRecoverySCellConfig for SCell BFR are configured in DL dormant BWP configuration for beam failure detection purpose?
RAN1 understand that the Scell BFR procedure for an Scell with dormant BWP may end with UE reporting of LRR/radio link quality. With this assumption, RAN1 does not identify any further issue.
Proposal 5: Based on RAN1 LS, no MAC/RRC spec change is required on SCell BFR support via explicit BFD-RS in dormant BWP.
Then, RAN1’s response on implicit BFD-RS support is in Q6:
Q6:RAN2 respectfully ask RAN1 is it feasible to support the implicit configuration of the beam failure detection RS for dormant BWP?
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.
[bookmark: _GoBack]As we see, RAN1 is positive on support of implicit BFD-RS. However, they didn’t achieve consensus on solution to support it in dormant BWP. Here, we understand that they discussed 3 solutions:
· Alt-1: tci-StatesPDCCH-ToAddList can be configured in dormant BWP
· Note that Alt-1 needs to revert previous RAN2 agreement that “PDCCH-Config is absent in dormant BWP” because tci-StatesPDCCH-ToAddList is configured within PDCCH-Config
· Alt-2: Implicit BFD-RS is implicitly associated to the RS in TCI state of PDCCH in the first non-dormant BWP
· Alt-3: Apply the same assocaition of TCI-state as for CORESET#0, i.e. first 64 states of PDSDH-Config as PDCCH TCI state
Observation 5: RAN1 is positive on support of implicit BFD-RS. However, they didn’t achieve consensus on which solution to support it in dormant BWP
Among them, we think only Alt-1 is possible at this stage because:
· Alt-2 was actually discussed in RAN2 before and precluded. Furthermore, it needs further specification work because we have 2 first non-dormant BWPs configured, which will leave amgibuty.
· Alt-3 implies signficant change in UE behaviour and MAC spec, which should be avoided when we have only one remaining Rel-16 meeting.
For Alt-1, we think the simplest way is to revert previous RAN2 agreement, i.e. to allow PDCCH-Config in dormant BWP. Specifically, we have the following two ways:
Alt-1: Only tci-StatesPDCCH-ToAddList is configured for the dormant BWP and ignore other configurations in PDCCH-config. 
Alt-2: No search space is configured in PDCCH-Config of dormant BWP, so that the UE doesn’t monitor PDCCH in dormant BWP but can apply tci-StatesPDCCH-ToAddList included in ControlResourceSet.
Between them, we prefer Alt-2 because of the following analysis:

· Alt-1: 
· It will introduce a new UE requirement to ignore some NW configured IEs, which is generally not preferred 

· It is not clear whether other TCI related IE needs to be ignored by the UE (e.g. tci-PresentInDCI). Note that these new MIMO related IEs are always coming in almost each release according to LTE specification experience.
· Alt-2: 
· It will bring much less spec impact in RRC: we only need to clarify that searchSpacesToAddModList is absent or NW only indicates controlResourceSetToAddMod/ReleaseList in dormant BWP. For example: the below change is enough:

–	PDCCH-Config
The IE PDCCH-Config is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH. If this IE is used for the scheduled cell in case of cross carrier scheduling, the fields other than searchSpacesToAddModList and searchSpacesToReleaseList are absent. The Network only configures the fields of controlResourceSetToAddModList and controlResourceSetToReleaseList in dormant BWP.

· NW can still configure TCI related (existing and future) IEs in its CORESET, which is forward combability. 

Thus, we propose RAN2 to adopt Alt-2:
Proposal 6: Support implicit BFD-RS in dormant BWP by allowing PDCCH-config IE can be configured for the dormant BWP with the restriction that only controlResourceSetToAddModList and controlResourceSetToReleaseList can be configured

2.2.3 PDSCH-Config 
The related response in RAN1 reply LS is Q1, which is copied below:
Q 1: Are there any issues due to RAN2 agreements on TCI state configuration, i.e. tci-StatesToAddModList in PDSCH-Config is configured for dormant BWP?
RAN1 agrees that it is possible to configure tci-StatesToAddModList in dormant BWP. RAN1 understanding is that it should also be possible for the NW to configure IEs that are necessary for ensuring proper UE behaviour in dormant BWP without conflict with agreed dormant BWP related behaviour as specified in 38.321 subclause 5.15.1. Further decision can be made in RAN2.
For this issue, previous RAN2 understanding is that only TCI state related IEs are needed to be applied for dormant BWP, in order to support beam management in dormancy. However, RAN1 seems to imply more configurations are allowed for PDSCH-Config in dormant BWP. Although we don’t understand which specific configuration / function RAN1 implied, we think the following UE behaviour in dormant BWP is clearly captured in endorsed MAC CR [5]:
=================copy from Section 5.15.1 of endorsed TS 38.321 [5]======================
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>	not transmit 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.
=========================================================================
Thus, we think as long as Proposal 6 is agreed (i.e. only CORESET is configured in PDCCH-Config of dormant BWP), NW can configure PDSCH-Config in dormant BWP without restriction.
Observation 6: Because UE behaviour in dormant BWP is clearly captured in endorsed MAC CR, NW can configure PDSCH-Config in dormant BWP without restriction if Proposal 6 is agreed (i.e. only CORESET can be configured in PDCCH-Config of dormant BWP)
Proposal 7: Following RAN1 LS, remove the restriction on configuration of PDSCH-Config in dormant BWP (e.g. only TCI state is applied) if Proposal 6 is agreed

2.2.4 Dormant BWP timer
In RAN2#109e [1], RAN2 sent LS to let RAN1 to decide whether the default BWP can be same as dormant BWP. RAN1’s response is in Q7:
Q7:RAN2 respectfully ask RAN1 to decide whether the default BWP can be same as dormant BWP?
Current RAN1 specification does not preclude dormant BWP having the same index as default BWP.
It seems that RAN1 is a little postive to allow dormant BWP having the same index as default BWP. Although we think it may cause some issues, we can accept it as compromise. Thus, we propose:
Proposal 8: Dormant DL BWP can have the same index as default BWP. 

3 Summary
RAN1 recently sent reply LS to RAN2 in R1-2003075, which provided some opinions not quite aligned with previous RAN2 agreements. In the contribution, we provide our view on how to address the misalignments between RAN1 and RAN2.
Observation 1: RAN2 made agreement to not support SRS in SCell dormancy due to the following concerns of UL power saving:
· For semi-periodic/aperiodic SRS, the UE has to wait its DCI trigger to turn off its receiver
· For periodiic SRS, the UE can’t trun off its uplink transmitter for preparing SRS, and also downlink receiver in some UE implementations (e.g. with RF dependency between TX and RX).
Observation 2: RAN1 reply response on Q3 provides a compromise on SCell dormancy, i.e. SP/A-SRS/A-CSI are not allowed in dormant BWP for power saving while periodic SRS with long periodicity is allowed.
Observation 3: From technique perspective, if only periodic SRS with long periodicity is allowed, it means the UE has enough time gap to turn off its transceiver until it is SRS transmit opportunity. 
Observation 4: If we allow periodic SRS in Scell dormancy, we have to revert 4 RAN2 agreements on UL dormancy modelling (i.e. no dormant UL BWP, no first non-dormant UL BWP for FDD and PHR modelling), and corresponding significant spec changes on endorsed MAC and RRC CRs.
Observation 5: RAN1 is positive on support of implicit BFD-RS. However, they didn’t achieve consensus on which solution to support it in dormant BWP
Observation 6: Because UE behaviour in dormant BWP is clearly captured in endorsed MAC CR, NW can configure PDSCH-Config in dormant BWP without restriction if Proposal 6 is agreed (i.e. only CORESET can be configured in PDCCH-Config of dormant BWP)

Proposal 1: Following RAN1 LS, RAN2 is kindly requested to make quick decision on the following alternatives on UL dormancy modelling:
· Alt-1: accept the compromise suggested by RAN1 (i.e. allow configurable P-SRS > 100ms in dormancy) and revert the 4 previous agreements. Corresponding MAC and RRC CRs can be found in Appendix-1/Appendix-3
· Alt-2: partially accept the compromise suggestion by RAN1 in TDD (i.e. allow configurable P-SRS > 100ms in dormancy of TDD system), and revert 2 previous RAN2 agreements. Corresponding MAC and RRC CRs can be found in Appendix-2/Appendix-4
· Alt-3: stick to current RAN2 agreement, and leave SRS in dormancy to Rel-17
Proposal 2: Do not introduce aperiodic CSI and SP/A-SRS in SCell dormancy due to no consensus in RAN1 
Proposal 3: Following RAN1 LS, keep the 2 first non-dormant DL BWPs, i.e. firstWithinActiveTimeBWP-Id-r16 and firstOutsideActiveTimeBWP-Id-r16 
Proposal 4: If Alt-1 of proposal 1 and proposal 3 are agreed, introduce two first non-dormant UL BWPs for FDD system to avoid ambiguity between UE and NW, i.e. firstWithinActiveTimeULBWP-Id-r16 and firstOutsideActiveTimeULBWP-Id-r16  
Proposal 5: Based on RAN1 LS, no MAC/RRC spec change is required on SCell BFR support via explicit BFD-RS in dormant BWP.
Proposal 6: Support implicit BFD-RS in dormant BWP by allowing PDCCH-config IE can be configured for the dormant BWP with the restriction that only controlResourceSetToAddModList and controlResourceSetToReleaseList can be configured
Proposal 7: Following RAN1 LS, remove the restriction on configuration of PDSCH-Config in dormant BWP (e.g. only TCI state is applied) if Proposal 6 is agreed
Proposal 8: Dormant DL BWP can have the same index as default BWP. 
To make progress, we have drafted MAC and RRC CR for Alt-1 in Appendix-1/Appendix-3 and for Alt-2 in Appendix-1/Appendix-3.
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Appendix 1: TP on 38.321 (Alt-1)
[bookmark: _Toc37296205]START OF CHANGES
5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with the following information:
-	Type 1 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell;
-	Type 2 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH and PUCCH transmission on SpCell of the other MAC entity (i.e. E-UTRA MAC entity in EN-DC, NE-DC, and NGEN-DC cases);
-	Type 3 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for SRS transmission per activated Serving Cell.
RRC controls Power Headroom reporting by configuring the following parameters:
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
-	multiplePHR.
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between.
-	phr-PeriodicTimer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink of which firstActiveDownlinkBWP-Id is not set to dormant BWP;
-	addition of the PSCell (i.e. PSCell is newly added or changed);
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
NOTE 3:	If a HARQ process is configured with cg-RetransmissionTimer and if the PHR is already included in a MAC PDU for transmission by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the PHR content.
If the MAC entity has UL resources allocated for a new transmission the MAC entity shall:
1>	if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>	start phr-PeriodicTimer;
1>	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled; and
1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of LCP as defined in clause 5.4.3.1:
2>	if multiplePHR with value true is configured:
3>	for each activated Serving Cell with configured uplink associated with any MAC entity of which the active DL BWP is not dormant BWP:
4>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6];
4>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
4>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
5>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
3>	if phr-Type2OtherCell with value true is configured:
4>	if the other MAC entity is E-UTRA MAC entity:
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity);
5>	if phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity) from the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR MAC CE as defined in clause 6.1.3.9 based on the values reported by the physical layer.
2>	else (i.e. Single Entry PHR format is used):
3>	obtain the value of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell;
3>	obtain the value for the corresponding PCMAX,f,c field from the physical layer;
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR MAC CE as defined in clause 6.1.3.8 based on the values reported by the physical layer.
2>	start or restart phr-PeriodicTimer;
2>	start or restart phr-ProhibitTimer;
2>	cancel all triggered PHR(s).
END OF CHANGES


[bookmark: _Toc37296219][bookmark: _Toc29239859]START OF CHANGES
5.15	Bandwidth Part (BWP) operation
[bookmark: _Toc37296220]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, and a dormant uplink BWP may be configured with dormantUplinkBWP-Id by RRC signalling for paired spectrum 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., and the UL BWP indicated by firstOutsideActiveTimeULBWP-Id  or by firstWithinActiveTimeULBWP-Id (as specified in TS 38.331 [5]) is activated for paired spectrum. 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., and the UL BWP indicated by dormantUplinkBWP-Id (as specified in TS 38.331 [5]) is activated for paired spectrum.  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:
[bookmark: _Hlk26363408]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>	not transmit periodic SRS on the BWP, if configured;
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:
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):
[bookmark: _Hlk34411370]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.
[bookmark: _Hlk34411817]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):
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 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.

END OF CHANGES

[bookmark: _Hlk40725190]Appendix 2: TP on 38.321 (Alt-2)
START OF CHANGES
5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with the following information:
-	Type 1 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell;
-	Type 2 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH and PUCCH transmission on SpCell of the other MAC entity (i.e. E-UTRA MAC entity in EN-DC, NE-DC, and NGEN-DC cases);
-	Type 3 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for SRS transmission per activated Serving Cell.
RRC controls Power Headroom reporting by configuring the following parameters:
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
-	multiplePHR.
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP for paired spectrum which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between.
-	phr-PeriodicTimer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink of which firstActiveDownlinkBWP-Id is not set to dormant BWP for paired spectrum;
-	addition of the PSCell (i.e. PSCell is newly added or changed);
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
NOTE 2:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.
NOTE 3:	If a HARQ process is configured with cg-RetransmissionTimer and if the PHR is already included in a MAC PDU for transmission by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the PHR content.
If the MAC entity has UL resources allocated for a new transmission the MAC entity shall:
1>	if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>	start phr-PeriodicTimer;
1>	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled; and
1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of LCP as defined in clause 5.4.3.1:
2>	if multiplePHR with value true is configured:
3>	for each activated Serving Cell with configured uplink associated with any MAC entity of which the active DL BWP is not dormant BWP for paired spectrum:
4>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6];
4>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
4>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
5>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
3>	if phr-Type2OtherCell with value true is configured:
4>	if the other MAC entity is E-UTRA MAC entity:
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity);
5>	if phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity) from the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR MAC CE as defined in clause 6.1.3.9 based on the values reported by the physical layer.
2>	else (i.e. Single Entry PHR format is used):
3>	obtain the value of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell;
3>	obtain the value for the corresponding PCMAX,f,c field from the physical layer;
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR MAC CE as defined in clause 6.1.3.8 based on the values reported by the physical layer.
2>	start or restart phr-PeriodicTimer;
2>	start or restart phr-ProhibitTimer;
2>	cancel all triggered PHR(s).
END OF CHANGES


START OF CHANGES
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>	not transmit SRS on the BWP, except for periodic SRS for unpaired spectrum if configured;
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:
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):
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 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.

END OF CHANGES
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[bookmark: _Toc20425917][bookmark: _Toc29321313][bookmark: _Toc36757039][bookmark: _Toc36836580][bookmark: _Toc36843557][bookmark: _Toc37067846]6.3	RRC information elements
[bookmark: _Toc20425929][bookmark: _Toc29321325][bookmark: _Toc36757060][bookmark: _Toc36836601][bookmark: _Toc36843578][bookmark: _Toc37067867]6.3.2	Radio resource control information elements
[bookmark: _Toc20425938][bookmark: _Toc29321334][bookmark: _Toc36757078][bookmark: _Toc36836619][bookmark: _Toc36843596][bookmark: _Toc37067885]–	BWP
The IE BWP is used to configure generic parameters of a bandwidth part as defined in TS 38.211 [16], clause 4.5, and TS 38.213 [13], clause 12.
For each serving cell the network configures at least an initial downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUL)) initial uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell. For each serving cell other than the SpCell or PUCCH SCell, the network may also configure one DL bandwidth part as a dormant DL bandwidth part, on which the UE does not monitor PDCCH on/for the SCell, but continues performing CSI measurements, Automatic Gain Control (AGC) and beam management, if configured. The network may also configure one UL bandwidth part as a dormant UL bandwidth part for paired spectrum, on which the UE can only perform periodic SRS transmission with large periodicity (>100ms).

The uplink and downlink bandwidth part configurations are divided into common and dedicated parameters.
BWP information element
-- ASN1START
-- TAG-BWP-START

BWP ::=                             SEQUENCE {
    locationAndBandwidth                INTEGER (0..37949),
    subcarrierSpacing                   SubcarrierSpacing,
    cyclicPrefix                        ENUMERATED { extended }                                                 OPTIONAL    -- Need R
}


-- TAG-BWP-STOP
-- ASN1STOP

	BWP field descriptions

	cyclicPrefix
Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all subcarrier spacings and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see TS 38.211 [16], clause 4.2)

	locationAndBandwidth

Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting =275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon / ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12)

	subcarrierSpacing
Subcarrier spacing to be used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to TS 38.211 [16], table 4.2-1. The value kHz15 corresponds to µ=0, value kHz30 corresponds to µ=1, and so on. Only the values 15 kHz, 30 kHz, or 60 kHz (FR1), and 60 kHz or 120 kHz (FR2) are applicable. For the initial DL BWP this field has the same value as the field subCarrierSpacingCommon in MIB of the same serving cell.



END OF CHANGES

START OF CHANGES

[bookmark: _Toc20425941][bookmark: _Toc29321337][bookmark: _Toc36757081][bookmark: _Toc36836622][bookmark: _Toc36843599][bookmark: _Toc37067888]–	BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of a downlink BWP.
BWP-DownlinkDedicated information element
-- ASN1START
-- TAG-BWP-DOWNLINKDEDICATED-START

BWP-DownlinkDedicated ::=           SEQUENCE {
    pdcch-Config                        SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }                                     OPTIONAL,   -- Need M
    sps-Config                          SetupRelease { SPS-Config }                                       OPTIONAL,   -- Need M
    radioLinkMonitoringConfig           SetupRelease { RadioLinkMonitoringConfig }                        OPTIONAL,   -- Need M
    ...,
    [[
    sps-ConfigList-r16                  SetupRelease { SPS-ConfigList-r16 }                               OPTIONAL,   -- Need M
    beamFailureRecoverySCellConfig-r16  SetupRelease {BeamFailureRecoverySCellConfig-r16}                 OPTIONAL    -- Cond SCellOnly
    ]]

}

-- TAG-BWP-DOWNLINKDEDICATED-STOP
-- ASN1STOP

	BWP-DownlinkDedicated field descriptions

	beamFailureRecoverySCellConfig
Configuration of candidate RS for beam failure recovery in SCells.

	pdcch-Config
[bookmark: _Hlk40390548]UE specific PDCCH configuration for one BWP. This field is absent for a dormant BWP.

	pdsch-Config
UE specific PDSCH configuration for one BWP. 
Editor's note: For a dormant BWP, if this field is configured, it is FFS if IEs other than those related to TCI state are applicable.

	sps-Config
UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time. 

	sps-ConfigList
UE specific multiple SPS (Semi-Persistent Scheduling) configurations for one BWP. Except for reconfiguration with sync, the NW does not reconfigure a SPS configuration when it is active (see TS 38.321 [3]). However, the NW may release a SPS configuration at any time.

	radioLinkMonitoringConfig
UE specific configuration of radio link monitoring for detecting cell- and beam radio link failure occasions. The maximum number of failure detection resources should be limited up to 8 for both cell and beam radio link failure detection. For SCells, only periodic 1-port CSI-RS can be configured in IE RadioLinkMonitoringConfig.
Editor's note: For a dormant BWP, it is FFS: if the implicit BFD-RS configuration is supported or not.



	Conditional Presence
	Explanation

	ScellOnly
	The field is optionally present, Need M, in the BWP-DownlinkDedicated of an Scell. It is absent otherwise.



[bookmark: _Toc20425949][bookmark: _Toc29321345][bookmark: _Toc36757089][bookmark: _Toc36836630][bookmark: _Toc36843607][bookmark: _Toc37067896]
END OF CHANGES

START OF CHANGES
[bookmark: _Toc20425944][bookmark: _Toc29321340][bookmark: _Toc36757084][bookmark: _Toc36836625][bookmark: _Toc36843602][bookmark: _Toc37067891]–	BWP-UplinkCommon
The IE BWP-UplinkCommon is used to configure the common parameters of an uplink BWP. They are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling. This field is absent in dormant uplink BWP for paired spectrum and the uplink BWP with the same ID as dormant downlink BWP for unpaired spectrum,

BWP-UplinkCommon information element
-- ASN1START
-- TAG-BWP-UPLINKCOMMON-START

BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16            SetupRelease { RACH-ConfigCommon }                               OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                                                    OPTIONAL,   -- Need M
    msgA-ConfigCommon-r16               SteupRelease { MsgA-ConfigCommon-r16 }                                  OPTIONAL    -- Cond SpCellOnly2
    ]]
}

-- TAG-BWP-UPLINKCOMMON-STOP
-- ASN1STOP

	BWP-UplinkCommon field descriptions

	msgA-ConfigCommon
Configuration of the cell specific PRACH and PUSCH resource parameters for transmission of MsgA in 2-step random access type procedure.

	pucch-ConfigCommon
Cell specific parameters for the PUCCH of this BWP. 

	pusch-ConfigCommon
Cell specific parameters for the PUSCH of this BWP.

	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access as well as for contention based beam failure recovery in this BWP. The NW configures SSB-based RA (and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are the initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). 

	rach-ConfigCommonIAB
Configuration of cell specific random access parameters for the IAB-MT.

	useInterlacePUCCH-PUSCH
If the field is present, the UE uses uplink frequency domain resource allocation Type 2 for cell-specific PUSCH, e.g., PUSCH scheduled by RAR UL grant (see 38.213 clause 8.3 and 38.214 clause 6.1.2.2) and uses interlaced PUCCH Format 0and 1 for cell-specific PUCCH (see TS 38.213 [13], clause 9.2.1).



	Conditional Presence
	Explanation

	SpCellOnly2
	The field is optionally present, Need M, in the BWP-UplinkCommon of an SpCell. It is absent otherwise. 





END OF CHANGES


START OF CHANGES
[bookmark: _Toc20425945][bookmark: _Toc29321341][bookmark: _Toc36757085][bookmark: _Toc36836626][bookmark: _Toc36843603][bookmark: _Toc37067892]–	BWP-UplinkDedicated
The IE BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of an uplink BWP. Only field srs-Config is present in dormant uplink BWP for paired spectrum and the uplink BWP with the same ID as dormant downlink BWP for unpaired spectrum,
BWP-UplinkDedicated information element
-- ASN1START
-- TAG-BWP-UPLINKDEDICATED-START

BWP-UplinkDedicated ::=             SEQUENCE {
    pucch-Config                        SetupRelease { PUCCH-Config }                                   OPTIONAL,   -- Need M
    pusch-Config                        SetupRelease { PUSCH-Config }                                   OPTIONAL,   -- Need M
    configuredGrantConfig               SetupRelease { ConfiguredGrantConfig }                          OPTIONAL,   -- Need M
    srs-Config                          SetupRelease { SRS-Config }                                     OPTIONAL,   -- Need M
    beamFailureRecoveryConfig           SetupRelease { BeamFailureRecoveryConfig }                      OPTIONAL,   -- Cond SpCellOnly
    ...,
    [[
    sl-PUCCH-Config-r16                 SetupRelease { PUCCH-Config }                                   OPTIONAL,   -- Need M 
    cp-ExtensionC2-r16                  INTEGER (1..28)                                                 OPTIONAL,   -- Need R
    cp-ExtensionC3-r16                  INTEGER (1..28)                                                 OPTIONAL,   -- Need R
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                                            OPTIONAL,   -- Need M
    pucch-ConfigurationList-r16         SetupRelease { PUCCH-ConfigurationList-r16 }                    OPTIONAL,   -- Need M
    configureGrantConfigMulti-r16       ConfiguredGrantConfigMulti-r16                  OPTIONAL    -- Need M
    ]]

}

-- TAG-BWP-UPLINKDEDICATED-STOP
-- ASN1STOP

	BWP-UplinkDedicated field descriptions

	beamFailureRecoveryConfig
Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL.

	configuredGrantConfig
A Configured-Grant of type1 or type2. It may be configured for UL or SUL but in case of type1 not for both at a time. Except for reconfiguration with sync, the NW does not reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at any time.

	[bookmark: _Hlk37949134]configuredGrantConfigMultiA list of one or more configured grant configurations for one BWP. configuredGrantConfig and configuredGrantConfigMulti cannot be configured simultaneously.

	[bookmark: _Hlk32438258]cp-ExtensionC2, cp-ExtensionC3
Configures the cyclic prefix (CP) extension (see TS 38.211 [16], clause 5.3.1). For 15 and 30 kHz SCS, {1..28} are valid for both cp-ExtensionC2 and cp-ExtensionC3. For 30 kHz SCS, {1..28} are valid for cp-ExtensionC2 and {2..28} are valid for cp-ExtensionC3. For 60 kHz SCS, {2..28} are valid for cp-ExtensionC2 and {3..28} are valid for cp-ExtensionC3.

	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell).
In (NG)EN-DC and NE-DC, the NW configures at most one serving cell per frequency range with PUCCH. In (NG)EN-DC and NE-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology. For NR-DC, the maximum number of PUCCH groups in each cell group is one, and only the same numerology is supported for the cell group with carriers only in FR2.
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.

	pucch-ConfigurationList
PUCCH configurations for two simultaneously constructed HARQ-ACK codebooks (see TS 38.213 [13], clause 9.1). Different PUCCH Resource IDs are configured in different PUCCH-Config within the pucch-ConfigurationList if configured.


	pusch-Config
PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1.

	sl-PUCCH-Config
Indicates the UE specific PUCCH configurations used for the HARQ-ACK feedback reporting for NR sidelink communication.

	srs-Config
Uplink sounding reference signal configuration.

	useInterlacePUCCH-PUSCH
If the field is present, the UE uses uplink frequency domain resource allocation Type 2 for PUSCH (see 38.213 clause 8.3 and 38.214 clause 6.1.2.2) and uses interlaced PUCCH Format 0, 1, 2, and 3 for PUCCH (see TS 38.213 [13], clause 9.2.1).



	Conditional Presence
	Explanation

	SpCellOnly
	The field is optionally present, Need M, in the BWP-UplinkDedicated of an SpCell. It is absent otherwise. 




END OF CHANGES

START OF CHANGES
[bookmark: _Toc20426032][bookmark: _Toc29321428][bookmark: _Toc36757198][bookmark: _Toc36836739][bookmark: _Toc36843716][bookmark: _Toc37068005]–	PDCCH-Config
The IE PDCCH-Config is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH. If this IE is used for the scheduled cell in case of cross carrier scheduling, the fields other than searchSpacesToAddModList and searchSpacesToReleaseList are absent. The Network only configures the fields of controlResourceSetToAddModList and controlResourceSetToReleaseList in dormant BWP.
PDCCH-Config information element
-- ASN1START
-- TAG-PDCCH-CONFIG-START

PDCCH-Config ::=                    SEQUENCE {
    controlResourceSetToAddModList      SEQUENCE(SIZE (1..3)) OF ControlResourceSet                 OPTIONAL,   -- Need N
    controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId               OPTIONAL,   -- Need N
    searchSpacesToAddModList            SEQUENCE(SIZE (1..10)) OF SearchSpace                       OPTIONAL,   -- Need N
    searchSpacesToReleaseList           SEQUENCE(SIZE (1..10)) OF SearchSpaceId                     OPTIONAL,   -- Need N
    downlinkPreemption                  SetupRelease { DownlinkPreemption }                         OPTIONAL,   -- Need M
    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M
    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M
    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                       OPTIONAL,   -- Need M
    ...,
    [[
    controlResourceSetToAddModList-r16  SEQUENCE (SIZE (1..5)) OF ControlResourceSet                 OPTIONAL,   -- Need N
    controlResourceSetToReleaseList-r16 SEQUENCE (SIZE (1..5)) OF ControlResourceSetId-r16           OPTIONAL,   -- Need N
    searchSpacesToAddModList-r16        SEQUENCE(SIZE (1..10)) OF SearchSpace-v16xy                 OPTIONAL,   -- Need N
    searchSpaceSwitchingTimer-r16       INTEGER (1..80)                                       OPTIONAL,    -- Need R
    searchSpaceSwitchingGroupList-r16   SEQUENCE(SIZE (1..ffsValue)) OF SearchSpaceSwitchingGroup-r16 OPTIONAL, -- Need R
    uplinkCancellation-r16              SetupRelease { UplinkCancellation-r16 }                     OPTIONAL,    -- Need M
    monitoringCapabilityConfig-r16      ENUMERATED { r15monitoringcapability,r16monitoringcapability } OPTIONAL
    ]]
}

SearchSpaceSwitchingGroup-r16 ::=       SEQUENCE(SIZE (1..16)) OF ServCellIndex

-- TAG-PDCCH-CONFIG-STOP
-- ASN1STOP

	PDCCH-Config field descriptions

	controlResourceSetToAddModList
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-specific and common CORESETs). In case network reconfigures control resource set with the same ControlResourceSetId as used for commonControlResourceSet configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on servingCellConfigCommon.

	downlinkPreemption
Configuration of downlink preemption indications to be monitored in this cell (see TS 38.213 [13], clause 11.2).

	monitoringCapabilityConfig
Configures either Rel-15 PDCCH monitoring capability or Rel-16 PDCCH monitoring capability for PDCCH monitoring on a serving cell. Value r15monitoringcapablity enables the Rel-15 monitoring capability, and value r16monitoringcapablity enables the Rel-16 PDCCH monitoring capability (see TS 38.213 [13], clause 10.1).

	searchSpacesToAddModList
List of UE specifically configured Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces). 

	searchSpaceSwitchingGroupList
The list of serving cells which are bundled for the search space group switching purpose (see TS 38.213 [13], clause 11.5.2).

	searchSpaceSwitchingTimer
The value of the timer in slots for monitoring PDCCH in the active DL BWP of the serving cell before moving to the default search space group (see TS 38.213 [13], clause 11.5.2). For 15 kHz SCS, {1..20} are valid. For 30 kHz SCS, {1..40} are valid. For 60kHz SCS, {1..80} are valid.

	tpc-PUCCH
Enable and configure reception of group TPC commands for PUCCH.

	tpc-PUSCH
Enable and configure reception of group TPC commands for PUSCH.

	tpc-SRS
Enable and configure reception of group TPC commands for SRS.

	uplinkCancellation
Configuration of uplink cancellation indications to be monitored in this cell (see TS 38.213 [13], clause 11.5).




END OF CHANGES



START OF CHANGES

[bookmark: _Toc20426104][bookmark: _Toc29321500][bookmark: _Toc36757283][bookmark: _Toc36836824][bookmark: _Toc36843801][bookmark: _Toc37068090]–	ServingCellConfig
The IE ServingCellConfig is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts). Reconfiguration between a PUCCH and PUCCHless SCell is only supported using an SCell release and add.
ServingCellConfig information element
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {
    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                   OPTIONAL,   -- Cond TDD
    initialDownlinkBWP                  BWP-DownlinkDedicated                                       OPTIONAL,   -- Need M
    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                  OPTIONAL,   -- Need N
    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink            OPTIONAL,   -- Need N
    firstActiveDownlinkBWP-Id           BWP-Id                                                      OPTIONAL,   -- Cond SyncAndCellAdd
    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,
                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,
                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,
                                                    spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R
    defaultDownlinkBWP-Id               BWP-Id                                                                  OPTIONAL,   -- Need S
    uplinkConfig                        UplinkConfig                                                            OPTIONAL,   -- Need M
    supplementaryUplink                 UplinkConfig                                                            OPTIONAL,   -- Need M
    pdcch-ServingCellConfig             SetupRelease { PDCCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    pdsch-ServingCellConfig             SetupRelease { PDSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    csi-MeasConfig                      SetupRelease { CSI-MeasConfig }                                         OPTIONAL,   -- Need M
    sCellDeactivationTimer              ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240,
                                                    ms320, ms400, ms480, ms520, ms640, ms720,
                                                    ms840, ms1280, spare2,spare1}       OPTIONAL,   -- Cond ServingCellWithoutPUCCH
    crossCarrierSchedulingConfig        CrossCarrierSchedulingConfig                                    OPTIONAL,   -- Need M
    tag-Id                              TAG-Id,
    dummy                               ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    pathlossReferenceLinking            ENUMERATED {spCell, sCell}                                       OPTIONAL,   -- Cond SCellOnly
    servingCellMO                       MeasObjectId                                                    OPTIONAL,   -- Cond MeasObject
    ...,
    [[
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                                OPTIONAL,   -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern       OPTIONAL,   -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId     OPTIONAL,   -- Need N
    downlinkChannelBW-PerSCS-List       SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
    ]],
    [[
    supplementaryUplinkRelease          ENUMERATED {true}                                                       OPTIONAL,   -- Need N
    tdd-UL-DL-ConfigurationDedicated-iab-mt-v16xy    TDD-UL-DL-ConfigDedicated-IAB-MT-v16xy                     OPTIONAL,   -- Need FFS
     dormantDownlinkBWP-Id-r16           SetupRelease { BWP-Id }                                                 OPTIONAL,   -- Cond DormantBWP 
   dormantUplinkBWP-Id-r16            SetupRelease { BWP-Id }                                                 OPTIONAL,   -- Cond DormantULBWP 


    firstWithinActiveTimeBWP-Id-r16     SetupRelease { BWP-Id }                                          OPTIONAL,   -- Cond MultipleNonDormantBWP
firstOutsideActiveTimeBWP-Id-r16    SetupRelease { BWP-Id }                                          OPTIONAL,   -- Cond MultipleNonDormantBWP-WUS
    firstWithinActiveTimeULBWP-Id-r16     SetupRelease { BWP-Id }                                     OPTIONAL,   -- Cond MultipleNonDormantULBWP
firstOutsideActiveTimeULBWP-Id-r16    SetupRelease { BWP-Id }                                    OPTIONAL,   -- Cond MultipleNonDormantULBWP-WUS



    dormancyGroupWithinActiveTime       SetupRelease { DormancyGroupID-r16 }            OPTIONAL,   -- Need M
    dormancyGroupOutsideActiveTime      SetupRelease { DormancyGroupID-r16 }            OPTIONAL,   -- Need M
    ca-SlotOffset-r16                   CHOICE {
        refSCS15kHz                         INTEGER (-2..2),
        refSCS30KHz                         INTEGER (-5..5),
        refSCS60KHz                         INTEGER (-10..10),
        refSCS120KHz                        INTEGER (-20..20)
    }                                                                                   OPTIONAL,   -- Cond AsyncCA
    channelAccessConfig-r16            ChannelAccessConfig-r16                         OPTIONAL    -- Need M
    ]]
}

UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                                         OPTIONAL,   -- Need M
    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                  OPTIONAL,   -- Need N
    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink              OPTIONAL,   -- Need N
    firstActiveUplinkBWP-Id             BWP-Id                                                      OPTIONAL,   -- Cond SyncAndCellAdd
    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                    OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                       OPTIONAL,   -- Need M
    ...,
    [[
    powerBoostPi2BPSK                   BOOLEAN                                                     OPTIONAL,   -- Need M
    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier         OPTIONAL    -- Need S
    ]],
    [[
    bdFactorR-r16                       ENUMERATED {n1}                                             OPTIONAL,   -- Need R
    lte-CRS-PatternList-r16             SetupRelease { LTE-CRS-PatternList-r16 }                    OPTIONAL,   -- Cond LTE-CRS
    lte-CRS-PatternListSecond-r16       SetupRelease { LTE-CRS-PatternList-r16 }                    OPTIONAL,   -- Cond CORESETPool
    enablePLRS-UpdateForPUSCH-SRS       ENUMERATED {enabled}                                        OPTIONAL,   -- Need R 
    enableDefaultBeamPL-ForPUSCH0       ENUMERATED {enabled}                                        OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForPUCCH        ENUMERATED {enabled}                                        OPTIONAL,   -- Need R
    enableDefaultBeamPL-ForSRS          ENUMERATED {enabled}                                        OPTIONAL    -- Need R
    ]]
}

ChannelAccessConfig-r16 ::=            SEQUENCE {
    maxEnergyDetectionThreshold-r16         INTEGER(-85..-52),
    energyDetectionThresholdOffset-r16      INTEGER (-20..-13),
    ul-toDL-COT-SharingED-Threshold-r16     INTEGER (-85..-52)    OPTIONAL,   -- Need R
    absenceOfAnyOtherTechnology-r16         ENUMERATED {true}     OPTIONAL    -- Need R
}

DormancyGroupID-r16 ::=         INTEGER (0..4)
-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP
	[bookmark: _Hlk36068628][bookmark: _Hlk535949153][bookmark: _Hlk535949293]ServingCellConfig field descriptions

	[bookmark: _Hlk36068660]absenceOfAnyOtherTechnology
[bookmark: _Hlk36068670]Presence of this field indicates absence on a long term basis (e.g. by level of regulation) of any other technology sharing the carrier; absence of this field indicates the potential presence of any other technology sharing the carrier, as specified in TS 37.213 [48} clause Y.

	bdFactorR
Parameter for determining and distributing the maximum numbers of BD/CCE for mPDCCH based mPDSCH transmission as specified in TS 38.213 [13] Clause 10.1.

	bwp-InactivityTimer
The duration in ms after which the UE falls back to the default Bandwidth Part (see TS 38.321 [3], clause 5.15). When the network releases the timer configuration, the UE stops the timer without switching to the default BWP.

	ca-SlotOffset
Slot offset between the primary cell (PCell/PSCell) and the SCell in unaligned frame boundary with slot alignment and partial SFN alignment inter-band CA. Based on this field, the UE determines the time offset of the SCell as specified in clause 4.5 of TS 38.211 [16]. The granularity of this field is determined by the reference SCS for the slot offset (i.e. the maximum of PCell/PSCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig and this serving cell's lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfig).
The Network configures at most single non-zero offset duration in ms (independent on SCS) among CCs in the unaligned CA configuration. If the field is absent, the UE applies the value of 0.

	channelAccessConfig
List of parameters used for access procedures of operation with shared spectrum channel access (see TS 37.213 [48).

	crossCarrierSchedulingConfig
Indicates whether this serving cell is cross-carrier scheduled by another serving cell or whether it cross-carrier schedules another serving cell.

	defaultDownlinkBWP-Id
The initial bandwidth part is referred to by BWP-Id = 0. ID of the downlink bandwidth part to be used upon expiry of the BWP inactivity timer. This field is UE specific. When the field is absent the UE uses the initial BWP as default BWP. (see  TS 38.213 [13], clause 12 and TS 38.321 [3], clause 5.15).

	dormancyGroupWithinActiveTime
This field contains the ID of an SCell group for Dormancy within active time, to which this SCell belongs. The use of the Dormancy within active time SCell groups is specified in TS 38.213 [13].

	dormancyGroupOutsideActiveTime
This field contains the ID of an SCell group for Dormancy outside active time, to which this SCell belongs. The use of the Dormancy outisede active time SCell groups is specified in TS 38.213 [13].

	dormantDownlinkBWP-Id
This field contains the ID of the downlink bandwidth part to be used as dormant BWP. In unpaired spectrum, the uplink bandwidth part with the same ID is used as dormant uplink BWP.

	dormantUplinkBWP-Id
This field contains the ID of the uplink bandwidth part to be used as dormant BWP for paired spectrum.

	downlinkBWP-ToAddModList
List of additional downlink bandwidth parts to be added or modified. (see TS 38.213 [13], clause 12).

	downlinkBWP-ToReleaseList
List of additional downlink bandwidth parts to be released. (see TS 38.213 [13], clause 12).

	downlinkChannelBW-PerSCS-List
A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-SpecificCarrierList in DownlinkConfigCommon / DownlinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 [15] and TS 38.101-2 [39].

	energyDetectionThresholdOffset
Indicates the offset to the default maximum energy detection threshold value. Unit in dB. Value -13 corresponds to -13dB, value -12 corresponds to -12dB, and so on (i.e. in steps of 1dB) as specified in TS 37.213 [48].

	firstActiveDownlinkBWP-Id
If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration does not impose a BWP switch.
If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon activation of an SCell. The initial bandwidth part is referred to by BWP-Id = 0.
Upon PCell change and PSCell addition/change, the network sets the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id to the same value.

	firstOutsideActiveTimeBWP-Id 
This field contains the ID of the downlink bandwidth part to be activated when receiving a DCI indication for SCell dormancy outside active time, as specified in TS 38.213 [13].

	firstWithinActiveTimeBWP-Id 
This field contains the ID of the downlink bandwidth part to be activated when receiving a DCI indication for SCell dormancy within active time, as specified in TS 38.213 [13].

	firstOutsideActiveTimeULBWP-Id 
This field contains the ID of the uplink bandwidth part to be activated for paired spectrum when receiving a DCI indication for SCell dormancy outside active time, as specified in TS 38.213 [13].

	firstWithinActiveTimeULBWP-Id 
This field contains the ID of the uplink bandwidth part to be activated for paired spectrum when receiving a DCI indication for SCell dormancy within active time, as specified in TS 38.213 [13].

	initialDownlinkBWP
The dedicated (UE-specific) configuration for the initial downlink bandwidth-part (i.e. DL BWP#0). If any of the optional IEs are configured within this IE, the UE considers the BWP#0 to be an RRC configured BWP (from UE capability viewpoint). Otherwise, the UE does not consider the BWP#0 as an RRC configured BWP (from UE capability viewpoint). Network always configures the UE with a value for this field if no other BWPs are configured. NOTE1

	lte-CRS-PatternList 
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency.

	lte-CRS-PatternListSecond
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH scheduled with a DCI detected on a CORESET with CORESETPoolIndex configured with 1. This list is configured only if CORESETPoolIndex configured with 1. The first LTE CRS pattern in this list shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList, and so on.

	lte-CRS-ToMatchAround
Parameters to determine an LTE CRS pattern that the UE shall rate match around.

	maxEnergyDetectionThreshold
Indicates the absolute maximum energy detection threshold value. Unit in dBm. Value -85 corresponds to -85 dBm, value -84 corresponds to -84 dBm, and so on (i.e. in steps of 1dBm) as specified in TS 37.213 [48]. If the field is not configured, the UE shall use a default maximum energy detection threshold value as specified in TS 37.213 [48].

	pathlossReferenceLinking
Indicates whether UE shall apply as pathloss reference either the downlink of SpCell (PCell for MCG or PSCell for SCG) or of SCell that corresponds with this uplink (see TS 38.213 [13], clause 7).

	pdsch-ServingCellConfig
PDSCH related parameters that are not BWP-specific.

	rateMatchPatternToAddModList
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the rate match patterns. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology. See TS 38.214 [19], clause 5.1.2.2.3.

	sCellDeactivationTimer
SCell deactivation timer in TS 38.321 [3]. If the field is absent, the UE applies the value infinity.

	[bookmark: _Hlk524341368]servingCellMO
measObjectId of the MeasObjectNR in MeasConfig which is associated to the serving cell. For this MeasObjectNR, the following relationship applies between this MeasObjectNR and frequencyInfoDL in ServingCellConfigCommon of the serving cell: if ssbFrequency is configured, its value is the same as the absoluteFrequencySSB and if csi-rs-ResourceConfigMobility is configured, the value of its subcarrierSpacing is present in one entry of the scs-SpecificCarrierList, csi-RS-CellListMobility includes an entry corresponding to the serving cell (with cellId equal to physCellId in ServingCellConfigCommon) and the frequency range indicated by the csi-rs-MeasurementBW of the entry in csi-RS-CellListMobility is included in the frequency range indicated by in the entry of the scs-SpecificCarrierList.   

	supplementaryUplink
Network may configure this field only when supplementaryUplinkConfig is configured in ServingCellConfigCommon or ServingCellConfigCommonSIB.

	supplementaryUplinkRelease
If this field is included, the UE shall release the uplink configuration configured by supplementaryUplink. The network only includes either supplementaryUplinkRelease or supplementaryUplink at a time.

	tag-Id
Timing Advance Group ID, as specified in TS 38.321 [3], which this cell belongs to.

	tdd-UL-DL-ConfigurationDedicated-iab-mt v16xy
Resource configuration per IAB-MT D/U/F overrides all symbols (with a limitation that effectively only flexible symbols can be overwritten in Rel-16) per slot over the number of slots as provided by TDD-UL-DL ConfigurationCommon.

	ul-toDL-COT-SharingED-Threshold
Maximum energy detection threshold that the UE should use to share channel occupancy with gNB for DL transmission with length no longer than 2, 4, and 8 OFDM symbols for 15Khz, 30Khz, 60KHz SCS respectively, as specified in TS 37.213 [48].

	uplinkConfig
Network may configure this field only when uplinkConfigCommon is configured in ServingCellConfigCommon or ServingCellConfigCommonSIB.



	[bookmark: _Hlk535949404]UplinkConfig field descriptions

	carrierSwitching
Includes parameters for configuration of carrier based SRS switching (see TS 38.214 [19], clause 6.2.1.3.

	enableDefaultBeamPlForPUSCH0_0, enableDefaultBeamPlForPUCCH, enableDefaultBeamPlForSRS
When the parameter is present, UE derives the spatial relation and the corresponding pathloss reference Rs as specified in 38.213, clauses 7.1.1, 7.2.1, 7.3.1 and 9.2.2The network only configures these parameters for FR2.

	enablePLRSupdateForPUSCHSRS
When this parameter is present, the Rel-16 feature of MAC CE based pathloss RS updates for PUSCH/SRS is enabled. Network only configures this parameter , when the UE is configured with sri-PUSCH-PowerControl.

	firstActiveUplinkBWP-Id
If configured for an SpCell, this field contains the ID of the UL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration does not impose a BWP switch.
If configured for an SCell, this field contains the ID of the uplink bandwidth part to be used upon MAC-activation of an SCell. The initial bandwidth part is referred to by BandiwdthPartId = 0.

	initialUplinkBWP
The dedicated (UE-specific) configuration for the initial uplink bandwidth-part (i.e. UL BWP#0). If any of the optional IEs are configured within this IE as part of the IE uplinkConfig, the UE considers the BWP#0 to be an RRC configured BWP (from UE capability viewpoint). Otherwise, the UE does not consider the BWP#0 as an RRC configured BWP (from UE capability viewpoint). Network always configures the UE with a value for this field if no other BWPs are configured. NOTE1

	powerBoostPi2BPSK
If this field is set to true, the UE determines the maximum output power for PUCCH/PUSCH transmissions that use pi/2 BPSK modulation according to TS 38.101-1 [15], clause 6.2.4.

	pusch-ServingCellConfig
PUSCH related parameters that are not BWP-specific.

	uplinkBWP-ToAddModList
The additional bandwidth parts for uplink to be added or modified. In case of TDD uplink- and downlink BWP with the same bandwidthPartId are considered as a BWP pair and must have the same center frequency.

	uplinkBWP-ToReleaseList
The additional bandwidth parts for uplink to be released.

	uplinkChannelBW-PerSCS-List
[bookmark: _Hlk2179834]A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-SpecificCarrierList in UplinkConfigCommon / UplinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 [15] and TS 38.101-2 [39].



NOTE 1:	If the dedicated part of initial UL/DL BWP configuration is absent, the initial BWP can be used but with some limitations. For example, changing to another BWP requires RRCReconfiguration since DCI format 1_0 doesn't support DCI-based switching.

	Conditional Presence
	Explanation

	AsyncCA
	This field is mandatory present for SCells whose slot offset between the SpCell is not 0. Otherwise it is absent, Need S.

	CORESETPool
	This field is optionally present, Need M, if the field lte-CRS-ToMatchAround is not configured and CORESETPoolIndex configured with 1. It is absent otherwise.

	DormantBWP
	The field is optionally present, Need M, for a (non-PUCCH) SCell when the UE is configured with a dormant BWP. It is absent, otherwise. 

	DormantULBWP
	The field is optionally present, Need M, when the UE is configured with a dormant downlink BWP for paired spectrum. It is absent, otherwise. 

	LTE-CRS
	This field is optionally present, Need M, if the field lte-CRS-ToMatchAround is not configured. It is absent otherwise.

	MeasObject
	This field is mandatory present for the SpCell if the UE has a measConfig, and it is optionally present, Need M, for SCells.

	MultipleNonDormantBWP
	The field is optionally present, Need M, when the SCell is configured with a dormant bandwidth part. It is absent otherwise.

	MultipleNonDormantBWP-WUS
	The field is optionally present, Need M, when the SCell is configured with WUS and a dormant bandwidth part. It is absent otherwise.

	MultipleNonDormantULBWP
	The field is optionally present, Need M, when the SCell is configured with a dormant downlink bandwidth part for paired spectrum. It is absent otherwise.

	MultipleNonDormantULBWP-WUS
	The field is optionally present, Need M, when the SCell is configured with WUS and a dormant downlink bandwidth part for paired spectrum. It is absent otherwise.

	SCellOnly
	This field is optionally present, Need R, for SCells. It is absent otherwise. 

	ServingCellWithoutPUCCH
	This field is optionally present, Need S, for SCells except PUCCH SCells. It is absent otherwise.

	SyncAndCellAdd
	This field is mandatory present for a SpCell upon PCell change and PSCell addition/change and upon RRCSetup/RRCResume.
The field is mandatory present for an SCell upon addition.
For SpCell, the field is optionally present, Need N, upon reconfiguration without reconfigurationWithSync.
In all other cases the field is absent.

	TDD
	This field is optionally present, Need R, for TDD cells. It is absent otherwise.




END OF CHANGES


START OF CHANGES
[bookmark: _Toc20426119][bookmark: _Toc29321515][bookmark: _Toc36757302][bookmark: _Toc36836843][bookmark: _Toc36843820][bookmark: _Toc37068109][bookmark: _Hlk37938424]–	SRS-Config
The IE SRS-Config is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI).
SRS-Config information element
-- ASN1START
-- TAG-SRS-CONFIG-START

SRS-Config ::=                          SEQUENCE {
    srs-ResourceSetToReleaseList            SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId    OPTIONAL,   -- Need N
    srs-ResourceSetToAddModList             SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet      OPTIONAL,   -- Need N
    srs-ResourceToReleaseList               SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-ResourceId          OPTIONAL,   -- Need N
    srs-ResourceToAddModList                SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource            OPTIONAL,   -- Need N
    tpc-Accumulation                        ENUMERATED {disabled}                                               OPTIONAL,   -- Need S
    ...,
    [[
    srs-RequestForDCI-Format1-2-r16         INTEGER (1..2)                                                      OPTIONAL,   -- Need S
    srs-RequestForDCI-Format0-2-r16         INTEGER (1..2)                                                      OPTIONAL,   -- Need S
    srs-ResourceSetToAddModListForDCI-Format0-2-r16 SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet OPTIONAL, -- Need N
    srs-ResourceSetToReleaseListForDCI-Format0-2-r16 SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId OPTIONAL,-- Need N
    srs-PosResourceSetToReleaseList-r16     SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSetId-r16
                                                                                                                OPTIONAL,   -- Need N
    srs-PosResourceSetToAddModList-r16      SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSet-r16  OPTIONAL,-- Need N
    srs-PosResourceToReleaseList-r16        SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResourceId-r16  OPTIONAL,-- Need N
    srs-PosResourceToAddModList-r16         SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResource-r16 OPTIONAL    -- Need N
    ]]
}

SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),
            csi-RS                                  NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            slotOffset                              INTEGER (1..32)                                     OPTIONAL, -- Need S
            ...,
            [[
            aperiodicSRS-ResourceTriggerList            SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)  OPTIONAL  -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            ...
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            ...
        }
    },
    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
    alpha                                   Alpha                                                       OPTIONAL, -- Need S
    p0                                      INTEGER (-202..24)                                          OPTIONAL, -- Cond Setup
    pathlossReferenceRS                     PathlossReferenceRS-Config                                  OPTIONAL, -- Need M
    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                OPTIONAL, -- Need S
    ...,
    [[
    pathlossReferenceRSToAddModList-r16     SEQUENCE (SIZE (1..maxNrofSRS-PathlossReferenceRSs-r16)) OF PathlossReferenceRS-r16
                                                                                                                OPTIONAL, -- Need N
    pathlossReferenceRSToReleaseList-r16    SEQUENCE (SIZE (1..maxNrofSRS-PathlossReferenceRSs-r16)) OF SRS-PathlossReferenceRS-Id-r16
                                                                                                                OPTIONAL  -- Need N

    ]]
}

PathlossReferenceRS-Config ::=              CHOICE {
    ssb-Index                                   SSB-Index,
    csi-RS-Index                                NZP-CSI-RS-ResourceId
}

PathlossReferenceRS-r16 ::=             SEQUENCE {
    srs-PathlossReferenceRS-Id-r16         SRS-PathlossReferenceRS-Id-r16,
    pathlossReferenceRS-r16                PathlossReferenceRS-Config                                  
}

SRS-PathlossReferenceRS-Id-r16 ::=    INTEGER (0..maxNrofSRS-PathlossReferenceRSs-1-r16)

SRS-PosResourceSet-r16 ::=                  SEQUENCE {
    srs-PosResourceSetId-r16                    SRS-PosResourceSetId-r16,
    srs-PosResourceIdList-r16                   SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-PosResourceId-r16
                                                                                                        OPTIONAL, -- Cond Setup
    resourceType-r16                            CHOICE {
        aperiodic-r16                               SEQUENCE {
            aperiodicSRS-ResourceTriggerList-r16        SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-1))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)  OPTIONAL, -- Need M
            ...
        },
        semi-persistent-r16                         SEQUENCE {
            ...
        },
        periodic-r16                                SEQUENCE {
            ...
        }
    },
    alpha-r16                                   Alpha                                                   OPTIONAL, -- Need S
    p0-r16                                      INTEGER (-202..24)                                      OPTIONAL, -- Cond Setup
    pathlossReferenceRS-Pos-r16                 CHOICE {
        ssb-IndexServing-r16                        SSB-Index,
        csi-RS-Index-r16                            NZP-CSI-RS-ResourceId,
        ssb-Ncell-r16                               SSB-InfoNcell-r16,
        dl-PRS-r16                                  DL-PRS-Info-r16
    }                                                                                                   OPTIONAL, -- Need M
    ...
}

SRS-ResourceSetId ::=                   INTEGER (0..maxNrofSRS-ResourceSets-1)

SRS-PosResourceSetId-r16 ::=            INTEGER (0..maxNrofSRS-PosResourceSets-1-r16)

SRS-Resource ::=                        SEQUENCE {
    srs-ResourceId                          SRS-ResourceId,
    nrofSRS-Ports                           ENUMERATED {port1, ports2, ports4},
    ptrs-PortIndex                          ENUMERATED {n0, n1 }                                       OPTIONAL,   -- Need R
    transmissionComb                        CHOICE {
        n2                                      SEQUENCE {
            combOffset-n2                           INTEGER (0..1),
            cyclicShift-n2                          INTEGER (0..7)
        },
        n4                                      SEQUENCE {
            combOffset-n4                           INTEGER (0..3),
            cyclicShift-n4                          INTEGER (0..11)
        }
    },
    resourceMapping                         SEQUENCE {
        startPosition                           INTEGER (0..5),
        nrofSymbols                             ENUMERATED {n1, n2, n4},
        repetitionFactor                        ENUMERATED {n1, n2, n4}
    },
    freqDomainPosition                      INTEGER (0..67),
    freqDomainShift                         INTEGER (0..268),
    freqHopping                             SEQUENCE {
        c-SRS                                   INTEGER (0..63),
        b-SRS                                   INTEGER (0..3),
        b-hop                                   INTEGER (0..3)
    },
    groupOrSequenceHopping                  ENUMERATED { neither, groupHopping, sequenceHopping },
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            ...
        },
        semi-persistent                         SEQUENCE {
            periodicityAndOffset-sp                     SRS-PeriodicityAndOffset,
            ...
        },
        periodic                                SEQUENCE {
            periodicityAndOffset-p                      SRS-PeriodicityAndOffset,
            ...
        }
    },
    sequenceId                              INTEGER (0..1023),
    spatialRelationInfo                     SRS-SpatialRelationInfo                                 OPTIONAL,   -- Need R
    ...,
    [[
    resourceMapping-r16                     SEQUENCE {
        startPosition-r16                       INTEGER (0..13),
        nrofSymbols-r16                         ENUMERATED {n1, n2, n4},
        repetitionFactor-r16                    ENUMERATED {n1, n2, n4}
    }                                                                                               OPTIONAL    -- Need R
    ]]

}

SRS-PosResource-r16::=                  SEQUENCE {
    srs-PosResourceId-r16                   SRS-PosResourceId-r16,
    transmissionComb-r16                    CHOICE {
        n2-r16                                  SEQUENCE {
            combOffset-n2-r16                       INTEGER (0..1),
            cyclicShift-n2-r16                      INTEGER (0..7)
        },
        n4-r16                                  SEQUENCE {
            combOffset-n4-16                        INTEGER (0..3),
            cyclicShift-n4-r16                      INTEGER (0..11)
        },
        n8-r16                                  SEQUENCE {
            combOffset-n8-r16                       INTEGER (0..7),
            cyclicShift-n8-r16                      INTEGER (0..5)
        },
    ...
    },
    resourceMapping-r16                       SEQUENCE {
        startPosition-r16                           INTEGER (0..13),
        nrofSymbols-r16                             ENUMERATED {n1, n2, n4, n8, n12}
    },
    freqDomainShift-r16                       INTEGER (0..268),
    freqHopping-r16                           SEQUENCE {
        c-SRS-r16                                 INTEGER (0..63),
		...
    },
    groupOrSequenceHopping-r16                ENUMERATED { neither, groupHopping, sequenceHopping },
    resourceType-r16                          CHOICE {
        aperiodic-r16                             SEQUENCE {
			slotOffset-r16                              INTEGER (1..32)                                 OPTIONAL, -- Need S
            ...
        },
        semi-persistent-r16                       SEQUENCE {
            periodicityAndOffset-sp-r16               SRS-PeriodicityAndOffset-r16,
            ...
        },
        periodic-r16                              SEQUENCE {
            periodicityAndOffset-p-r16                SRS-PeriodicityAndOffset-r16,
            ...
        }
    },
    sequenceId-r16                            INTEGER (0..65535),
    spatialRelationInfoPos-r16                SRS-SpatialRelationInfoPos-r16                        OPTIONAL,   -- Need R
    ...
}

SRS-SpatialRelationInfo ::=     SEQUENCE {
    servingCellId                       ServCellIndex                                               OPTIONAL,   -- Need S
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}

SRS-SpatialRelationInfoPos-r16 ::=      SEQUENCE {
    servingCellId-r16                       ServCellIndex                OPTIONAL,   -- Cond NonNeighSSBOrPRS
    referenceSignal-r16                     CHOICE {
        ssb-IndexServing-r16                    SSB-Index,
        csi-RS-IndexServing-r16                 NZP-CSI-RS-ResourceId,
        srs-SpatialRelation-r16                 SEQUENCE {
            resourceSelection-r16                   CHOICE {
                srs-ResourceId-r16                      SRS-ResourceId,
                srs-PosResourceId-r16                   SRS-PosResourceId-r16
            },
            uplinkBWP-r16                           BWP-Id
        },
        ssbNcell-r16                            SSB-InfoNcell-r16,
        dl-PRS-r16                              DL-PRS-Info-r16
    }
}

SSB-Configuration-r16  ::=          SEQUENCE {
    carrierFreq-r16                     ARFCN-ValueNR,
    halfFrameIndex-r16                  ENUMERATED {zero, one},
    ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    ssb-periodicity-r16                 ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   OPTIONAL, -- Need S
    smtc-r16                            SSB-MTC                                                            OPTIONAL, -- Need S
    sfn-Offset-r16                      INTEGER (0..maxNrofFFS-r16),
    sfn-SSB-Offset-r16                  INTEGER (0..15),
    ss-PBCH-BlockPower-r16              INTEGER (-60..50)                                                  OPTIONAL  -- Cond Pathloss
}

SSB-InfoNcell-r16  ::=              SEQUENCE {
    physicalCellId-r16                  PhysCellId,
    ssb-IndexNcell-r16                  SSB-Index,
    ssb-Configuration-r16               SSB-Configuration-r16                                              OPTIONAL  -- Need S
}

DL-PRS-Info-r16  ::=                SEQUENCE {
    trp-Id-r16                         INTEGER (0..255),
[bookmark: _Hlk26966031]    dl-PRS-ResourceSetId-r16           INTEGER (0..7),
    dl-PRS-ResourceId-r16              INTEGER (0..63)                                                     OPTIONAL  -- Need R
}

SRS-ResourceId ::=                      INTEGER (0..maxNrofSRS-Resources-1)
SRS-PosResourceId-r16 ::=               INTEGER (0..maxNrofSRS-PosResources-1-r16)

SRS-PeriodicityAndOffset ::=            CHOICE {
    sl1                                     NULL,
    sl2                                     INTEGER(0..1),
    sl4                                     INTEGER(0..3),
    sl5                                     INTEGER(0..4),
    sl8                                     INTEGER(0..7),
    sl10                                    INTEGER(0..9),
    sl16                                    INTEGER(0..15),
    sl20                                    INTEGER(0..19),
    sl32                                    INTEGER(0..31),
    sl40                                    INTEGER(0..39),
    sl64                                    INTEGER(0..63),
    sl80                                    INTEGER(0..79),
    sl160                                   INTEGER(0..159),
    sl320                                   INTEGER(0..319),
    sl640                                   INTEGER(0..639),
    sl1280                                  INTEGER(0..1279),
    sl2560                                  INTEGER(0..2559)
}

SRS-PeriodicityAndOffset-r16 ::=        CHOICE {
    sl1                                     NULL,
    sl2                                     INTEGER(0..1),
    sl4                                     INTEGER(0..3),
    sl5                                     INTEGER(0..4),
    sl8                                     INTEGER(0..7),
    sl10                                    INTEGER(0..9),
    sl16                                    INTEGER(0..15),
    sl20                                    INTEGER(0..19),
    sl32                                    INTEGER(0..31),
    sl40                                    INTEGER(0..39),
    sl64                                    INTEGER(0..63),
    sl80                                    INTEGER(0..79),
    sl160                                   INTEGER(0..159),
    sl320                                   INTEGER(0..319),
    sl640                                   INTEGER(0..639),
    sl1280                                  INTEGER(0..1279),
    sl2560                                  INTEGER(0..2559),
    sl5120                                  INTEGER(0..5119),
    sl10240                                 INTEGER(0..10239),
    sl40960                                 INTEGER(0..40959),
    sl81920                                 INTEGER(0..81919),
    ...
}

-- TAG-SRS-CONFIG-STOP
-- ASN1STOP

	SRS-Config field descriptions

	tpc-Accumulation
If the field is absent, UE applies TPC commands via accumulation. If disabled, UE applies the TPC command without accumulation (this applies to SRS when a separate closed loop is configured for SRS) (see TS 38.213 [13], clause 7.3).



	SRS-Resource field descriptions

	cyclicShift-n2
Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

	cyclicShift-n4
Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

	freqHopping
Includes parameters capturing SRS frequency hopping (see TS 38.214 [19], clause 6.2.1). For CLI SRS-RSRP measurement, the network always configures this field such that b-hop > b-SRS.

	groupOrSequenceHopping
Parameter(s) for configuring group or sequence hopping (see TS 38.211 [16], clause  6.4.1.4.2). For CLI SRS-RSRP measurement, the network always configures this parameter to 'neither'.

	nrofSRS-Ports
Number of ports. For CLI SRS-RSRP measurement, the network always configures this parameter to 'port1'.

	periodicityAndOffset-p
Periodicity and slot offset for this SRS resource. All values are in "number of slots". Value sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1). For CLI SRS-RSRP measurement, sl1280 and sl2560 cannot be configured. The network can only configure periodicity larger than 100ms in dormant uplink BWP for paired spectrum and the uplink BWP with the same ID as dormant downlink BWP for unpaired spectrum,

	periodicityAndOffset-sp
Periodicity and slot offset for this SRS resource. All values are in "number of slots". Value sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1).

	ptrs-PortIndex
The PTRS port index for this SRS resource for non-codebook based UL MIMO. This is only applicable when the corresponding PTRS-UplinkConfig is set to CP-OFDM. The ptrs-PortIndex configured here must be smaller than the maxNrofPorts configured in the PTRS-UplinkConfig (see TS 38.214 [19], clause 6.2.3.1). This parameter is not applicable to CLI SRS-RSRP measurement.

	[bookmark: _Hlk12690134]resourceMapping
OFDM symbol location of the SRS resource within a slot including nrofSymbols (number of OFDM symbols), startPosition (value 0 refers to the last symbol, value 1 refers to the second last symbol, and so on) and repetitionFactor (see TS 38.214 [19], clause 6.2.1 and TS 38.211 [16], clause 6.4.1.4). The configured SRS resource does not exceed the slot boundary. If resourceMapping-r16 is signalled, UE shall ignore the resourceMapping (without suffix). For CLI SRS-RSRP measurement, the network always configures nrofSymbols and repetitionFactor to 'n1'.

	resourceType
Periodicity and offset for semi-persistent and periodic SRS resource (see TS 38.214 [19], clause 6.2.1). For CLI SRS-RSRP measurement, only 'periodic' is applicable for resourceType. Only 'periodic' is applicable for resourceType in dormant uplink BWP for paired spectrum and the uplink BWP with the same ID as dormant downlink BWP for unpaired spectrum,


	sequenceId
Sequence ID used to initialize pseudo random group and sequence hopping (see TS 38.214 [19], clause 6.2.1).

	servingCellId
The serving Cell ID of the source SSB, CSI-RS, or SRS for the spatial relation of the target SRS resource. If this field is absent, and if ssb-IndexServing-r16, csi-RS-IndexServing-r16, or srs-SpatialRelation-r16 is configured, the SSB, the CSI-RS, or the SRS is from the same serving cell where the SRS is configured.

	spatialRelationInfo
Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS (see TS 38.214 [19], clause 6.2.1). This parameter is not applicable to CLI SRS-RSRP measurement.

	spatialRelationInfoPos
Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS/DL-PRS (see TS 38.214 [19], clause 6.2.1).

	srs-RequestForDCI-Format0-2
Indicate the number of bits for "SRS request"in DCI format 0_2. When the field is absent, then the value of 0 bit for "SRS request" in DCI format 0_2 is applied. If the parameter srs-RequestForDCI-Format0-2 is configured to value 1, 1 bit is used to indicate one of the first two rows of Table 7.3.1.1.2-24 in TS 38.212 [17] for triggered aperiodic SRS resource set. If the value 2 is configured, 2 bits are used to indicate one of the rows of Table 7.3.1.1.2-24 in TS 38.212 [17]. When UE is configured with supplementaryUplink, an extra bit (the first bit of the SRS request field) is used for the non-SUL/SUL indication.

	srs-RequestForDCI-Format1-2
Indicate the number of bits for "SRS request" in DCI format 1_2. When the field is absent, then the value of 0 bit for "SRS request" in DCI format 1_2 is applied. When the UE is configured with supplementaryUplink, an extra bit (the first bit of the SRS request field) is used for the non-SUL/SUL indication (see TS 38.214 [19], clause 6.1.1.2).

	srs-ResourceSetToAddModListForDCI-Format0-2
List of SRS resource set to be added or modified for DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	srs-ResourceSetToReleaseListForDCI-Format0-2
List of SRS resource set to be released for DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	transmissionComb
Comb value (2 or 4 or 8) and comb offset (0..combValue-1) (see TS 38.214 [19], clause 6.2.1).



	SRS-ResourceSet field descriptions

	alpha
alpha value for SRS power control (see TS 38.213 [13], clause 7.3). When the field is absent the UE applies the value 1.

	aperiodicSRS-ResourceTriggerList
An additional list of DCI "code points" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2). When the field is not included during a reconfiguration of SRS-ResourceSet of resourceType set to aperiodic, UE maintains this value based on the Need M; that is, this list is not considered as an extension of aperiodicSRS-ResourceTrigger for purpose of applying the general rule for extended list in clause 6.1.3.

	aperiodicSRS-ResourceTrigger
The DCI "code point" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2).

	associatedCSI-RS
ID of CSI-RS resource associated with this SRS resource set in non-codebook based operation (see TS 38.214 [19], clause 6.1.1.2).

	csi-RS
ID of CSI-RS resource associated with this SRS resource set. (see TS 38.214 [19], clause 6.1.1.2).

	csi-RS-IndexServingcell
Indicates CSI-RS index belonging to a serving cell

	dl-PRS-ResourceId
The ID of the DL PRS resource, see TS 37.355 [49]

	dl-PRS-ResourceSetId
The ID of the DL PRS resource set, see TS 37.355 [49]

	halfFrameIndex
Indicates whether SSB is in the first half or the second half of the frame. Value zero indicates the first half and value 1 indicates the second half.

	p0
P0 value for SRS power control. The value is in dBm. Only even values (step size 2) are allowed (see TS 38.213 [13], clause 7.3).

	pathlossReferenceRS
A reference signal (e.g. a CSI-RS config or a SS block) to be used for SRS path loss estimation (see TS 38.213 [13], clause 7.3).

	pathlossReferenceRS-Pos
A reference signal (e.g. a CSI-RS config or a SS block or a DL PRS config) to be used for SRS path loss estimation (see TS 38.213 [13], clause 7.3).

	pathlossReferenceRSToAddModList
Multiple candidate pathloss reference RS(s) for SRS power control, where one candidate RS can be mapped to SRS Resource Set via MAC CE (Section xxx in TS 38.321). The network can only include this field if pathlossReferenceRS is not configured in the same SRS-ResourceSet.

	resourceSelection
Indicates whether the configured SRS spatial relation resource is a SRS-Resource or SRS-PosResource.

	resourceType
Time domain behavior of SRS resource configuration, see TS 38.214 [19], clause 6.2.1. The network configures SRS resources in the same resource set with the same time domain behavior on periodic, aperiodic and semi-persistent SRS.

	sfn-SSB-Offset
Indicates the 4 LSBs of the SFN of the cell in which SSB is transmitted

	slotOffset
An offset in number of slots between the triggering DCI and the actual transmission of this SRS-ResourceSet. If the field is absent the UE applies no offset (value 0).

	srs-PowerControlAdjustmentStates
Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or separate close loop is configured for SRS. This parameter is applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fci1 (see TS 38.213 [13], clause 7.3).

	srs-ResourceIdList
The IDs of the SRS-Resources used in this SRS-ResourceSet. If this SRS-ResourceSet is configured with usage set to codebook, the srs-ResourceIdList contains at most 2 entries. If this SRS-ResourceSet is configured with usage set to nonCodebook, the srs-ResourceIdList contains at most 4 entries.

	srs-ResourceSetId
The ID of this resource set. It is unique in the context of the BWP in which the parent SRS-Config is defined.

	ssb-IndexSevingcell
Indicates SSB index belonging to a serving cell

	ssbNCell
This field indicates a SSB configuration from neighboring cell

	trp-Id
indicates the TRP ID, see TS 37.355 [49]

	usage
Indicates if the SRS resource set is used for beam management, codebook based or non-codebook based transmission or antenna switching. See TS 38.214 [19], clause 6.2.1. Reconfiguration between codebook based and non-codebook based transmission is not supported.

	



	SSB-InfoNCell field descriptions

	physicalCellId
This field specifies the physical cell ID of the neighbour cell for which SSB configuration is provided. 

	ssb-IndexNcell
This field specifies the index of the SSB for a neighbour cell. See TS 38.213 [13].

	ssb-Configuration
This field specifies the full configuration of the SSB. If this field is absent, the UE obtains the configuration for the SSB from nr-SSB-Config received as part of DL PRS assistance data in LPP, see TS 37.355 [49], by looking up the corresponding SSB configuration using the field physicalCellId.



	Conditional Presence
	Explanation

	Setup
	This field is mandatory present upon configuration of SRS-ResourceSet or SRS-Resource and optionally present, Need M, otherwise.

	NonCodebook
	This field is optionally present, Need M, in case of non-codebook based transmission, otherwise the field is absent.

	Pathloss
	The field is mandatory present if the IE SSB-InfoNcell is included in pathlossReferenceRS-Pos; otherwise it is optionally present, Need R

	NonNeighSSBorPRS
	This field is optionally present, Need S, if ssb-IndexServing, or csi-RS-IndexServing, or srs-SpatialRelation is configured. This field is absent if SSB or PRS from the neighbouring cell is configured




END OF CHANGES
 
Appendix 4: TP on 38.331 (Alt-2)
START OF CHANGES

–	BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of a downlink BWP.
BWP-DownlinkDedicated information element
-- ASN1START
-- TAG-BWP-DOWNLINKDEDICATED-START

BWP-DownlinkDedicated ::=           SEQUENCE {
    pdcch-Config                        SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }                                     OPTIONAL,   -- Need M
    sps-Config                          SetupRelease { SPS-Config }                                       OPTIONAL,   -- Need M
    radioLinkMonitoringConfig           SetupRelease { RadioLinkMonitoringConfig }                        OPTIONAL,   -- Need M
    ...,
    [[
    sps-ConfigList-r16                  SetupRelease { SPS-ConfigList-r16 }                               OPTIONAL,   -- Need M
    beamFailureRecoverySCellConfig-r16  SetupRelease {BeamFailureRecoverySCellConfig-r16}                 OPTIONAL    -- Cond SCellOnly
    ]]

}

-- TAG-BWP-DOWNLINKDEDICATED-STOP
-- ASN1STOP

	BWP-DownlinkDedicated field descriptions

	beamFailureRecoverySCellConfig
Configuration of candidate RS for beam failure recovery in SCells.

	pdcch-Config
UE specific PDCCH configuration for one BWP. This field is absent for a dormant BWP.

	pdsch-Config
UE specific PDSCH configuration for one BWP. 
Editor's note: For a dormant BWP, if this field is configured, it is FFS if IEs other than those related to TCI state are applicable.

	sps-Config
UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time. 

	sps-ConfigList
UE specific multiple SPS (Semi-Persistent Scheduling) configurations for one BWP. Except for reconfiguration with sync, the NW does not reconfigure a SPS configuration when it is active (see TS 38.321 [3]). However, the NW may release a SPS configuration at any time.

	radioLinkMonitoringConfig
UE specific configuration of radio link monitoring for detecting cell- and beam radio link failure occasions. The maximum number of failure detection resources should be limited up to 8 for both cell and beam radio link failure detection. For SCells, only periodic 1-port CSI-RS can be configured in IE RadioLinkMonitoringConfig.
Editor's note: For a dormant BWP, it is FFS: if the implicit BFD-RS configuration is supported or not.



	Conditional Presence
	Explanation

	ScellOnly
	The field is optionally present, Need M, in the BWP-DownlinkDedicated of an Scell. It is absent otherwise.




END OF CHANGES

START OF CHANGES
–	BWP-UplinkCommon
The IE BWP-UplinkCommon is used to configure the common parameters of an uplink BWP. They are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling. This field is absent in the uplink BWP with the same ID as dormant downlink BWP for unpaired spectrum.

BWP-UplinkCommon information element
-- ASN1START
-- TAG-BWP-UPLINKCOMMON-START

BWP-UplinkCommon ::=                SEQUENCE {
    genericParameters                   BWP,
    rach-ConfigCommon                   SetupRelease { RACH-ConfigCommon }                                      OPTIONAL,   -- Need M
    pusch-ConfigCommon                  SetupRelease { PUSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pucch-ConfigCommon                  SetupRelease { PUCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...,
    [[
    rach-ConfigCommonIAB-r16            SetupRelease { RACH-ConfigCommon }                               OPTIONAL,   -- Need M
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                                                    OPTIONAL,   -- Need M
    msgA-ConfigCommon-r16               SteupRelease { MsgA-ConfigCommon-r16 }                                  OPTIONAL    -- Cond SpCellOnly2
    ]]
}

-- TAG-BWP-UPLINKCOMMON-STOP
-- ASN1STOP

	BWP-UplinkCommon field descriptions

	msgA-ConfigCommon
Configuration of the cell specific PRACH and PUSCH resource parameters for transmission of MsgA in 2-step random access type procedure.

	pucch-ConfigCommon
Cell specific parameters for the PUCCH of this BWP. 

	pusch-ConfigCommon
Cell specific parameters for the PUSCH of this BWP.

	rach-ConfigCommon
Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access as well as for contention based beam failure recovery in this BWP. The NW configures SSB-based RA (and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are the initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP. The network configures rach-ConfigCommon, whenever it configures contention free random access (for reconfiguration with sync or for beam failure recovery). 

	rach-ConfigCommonIAB
Configuration of cell specific random access parameters for the IAB-MT.

	useInterlacePUCCH-PUSCH
If the field is present, the UE uses uplink frequency domain resource allocation Type 2 for cell-specific PUSCH, e.g., PUSCH scheduled by RAR UL grant (see 38.213 clause 8.3 and 38.214 clause 6.1.2.2) and uses interlaced PUCCH Format 0and 1 for cell-specific PUCCH (see TS 38.213 [13], clause 9.2.1).



	Conditional Presence
	Explanation

	SpCellOnly2
	The field is optionally present, Need M, in the BWP-UplinkCommon of an SpCell. It is absent otherwise. 





END OF CHANGES


START OF CHANGES
–	BWP-UplinkDedicated
The IE BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of an uplink BWP. Only field srs-Config is present in the uplink BWP with the same ID as dormant downlink BWP for unpaired spectrum,
BWP-UplinkDedicated information element
-- ASN1START
-- TAG-BWP-UPLINKDEDICATED-START

BWP-UplinkDedicated ::=             SEQUENCE {
    pucch-Config                        SetupRelease { PUCCH-Config }                                   OPTIONAL,   -- Need M
    pusch-Config                        SetupRelease { PUSCH-Config }                                   OPTIONAL,   -- Need M
    configuredGrantConfig               SetupRelease { ConfiguredGrantConfig }                          OPTIONAL,   -- Need M
    srs-Config                          SetupRelease { SRS-Config }                                     OPTIONAL,   -- Need M
    beamFailureRecoveryConfig           SetupRelease { BeamFailureRecoveryConfig }                      OPTIONAL,   -- Cond SpCellOnly
    ...,
    [[
    sl-PUCCH-Config-r16                 SetupRelease { PUCCH-Config }                                   OPTIONAL,   -- Need M 
    cp-ExtensionC2-r16                  INTEGER (1..28)                                                 OPTIONAL,   -- Need R
    cp-ExtensionC3-r16                  INTEGER (1..28)                                                 OPTIONAL,   -- Need R
    useInterlacePUCCH-PUSCH-r16         ENUMERATED {enabled}                                            OPTIONAL,   -- Need M
    pucch-ConfigurationList-r16         SetupRelease { PUCCH-ConfigurationList-r16 }                    OPTIONAL,   -- Need M
    configureGrantConfigMulti-r16       ConfiguredGrantConfigMulti-r16                  OPTIONAL    -- Need M
    ]]

}

-- TAG-BWP-UPLINKDEDICATED-STOP
-- ASN1STOP

	BWP-UplinkDedicated field descriptions

	beamFailureRecoveryConfig
Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL.

	configuredGrantConfig
A Configured-Grant of type1 or type2. It may be configured for UL or SUL but in case of type1 not for both at a time. Except for reconfiguration with sync, the NW does not reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at any time.

	configuredGrantConfigMultiA list of one or more configured grant configurations for one BWP. configuredGrantConfig and configuredGrantConfigMulti cannot be configured simultaneously.

	cp-ExtensionC2, cp-ExtensionC3
Configures the cyclic prefix (CP) extension (see TS 38.211 [16], clause 5.3.1). For 15 and 30 kHz SCS, {1..28} are valid for both cp-ExtensionC2 and cp-ExtensionC3. For 30 kHz SCS, {1..28} are valid for cp-ExtensionC2 and {2..28} are valid for cp-ExtensionC3. For 60 kHz SCS, {2..28} are valid for cp-ExtensionC2 and {3..28} are valid for cp-ExtensionC3.

	pucch-Config
PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH SCell. If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell).
In (NG)EN-DC and NE-DC, the NW configures at most one serving cell per frequency range with PUCCH. In (NG)EN-DC and NE-DC, if two PUCCH groups are configured, the serving cells of the NR PUCCH group in FR2 use the same numerology. For NR-DC, the maximum number of PUCCH groups in each cell group is one, and only the same numerology is supported for the cell group with carriers only in FR2.
The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguration with reconfigurationWithSync (for SpCell or PUCCH SCell) or with SCell release and add (for PUCCH SCell) to move the PUCCH between the UL and SUL carrier of one serving cell. In other cases, only modifications of a previously configured pucch-Config are allowed.
If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.

	pucch-ConfigurationList
PUCCH configurations for two simultaneously constructed HARQ-ACK codebooks (see TS 38.213 [13], clause 9.1). Different PUCCH Resource IDs are configured in different PUCCH-Config within the pucch-ConfigurationList if configured.


	pusch-Config
PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, an UL/SUL indicator field in DCI indicates which of the two to use. See TS 38.212 [17], clause 7.3.1.

	sl-PUCCH-Config
Indicates the UE specific PUCCH configurations used for the HARQ-ACK feedback reporting for NR sidelink communication.

	srs-Config
Uplink sounding reference signal configuration.

	useInterlacePUCCH-PUSCH
If the field is present, the UE uses uplink frequency domain resource allocation Type 2 for PUSCH (see 38.213 clause 8.3 and 38.214 clause 6.1.2.2) and uses interlaced PUCCH Format 0, 1, 2, and 3 for PUCCH (see TS 38.213 [13], clause 9.2.1).



	Conditional Presence
	Explanation

	SpCellOnly
	The field is optionally present, Need M, in the BWP-UplinkDedicated of an SpCell. It is absent otherwise. 




END OF CHANGES

START OF CHANGES
–	PDCCH-Config
The IE PDCCH-Config is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH. If this IE is used for the scheduled cell in case of cross carrier scheduling, the fields other than searchSpacesToAddModList and searchSpacesToReleaseList are absent. The Network only configures the fields of controlResourceSetToAddModList and controlResourceSetToReleaseList in dormant BWP.
PDCCH-Config information element
-- ASN1START
-- TAG-PDCCH-CONFIG-START

PDCCH-Config ::=                    SEQUENCE {
    controlResourceSetToAddModList      SEQUENCE(SIZE (1..3)) OF ControlResourceSet                 OPTIONAL,   -- Need N
    controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId               OPTIONAL,   -- Need N
    searchSpacesToAddModList            SEQUENCE(SIZE (1..10)) OF SearchSpace                       OPTIONAL,   -- Need N
    searchSpacesToReleaseList           SEQUENCE(SIZE (1..10)) OF SearchSpaceId                     OPTIONAL,   -- Need N
    downlinkPreemption                  SetupRelease { DownlinkPreemption }                         OPTIONAL,   -- Need M
    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M
    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                    OPTIONAL,   -- Need M
    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                       OPTIONAL,   -- Need M
    ...,
    [[
    controlResourceSetToAddModList-r16  SEQUENCE (SIZE (1..5)) OF ControlResourceSet                 OPTIONAL,   -- Need N
    controlResourceSetToReleaseList-r16 SEQUENCE (SIZE (1..5)) OF ControlResourceSetId-r16           OPTIONAL,   -- Need N
    searchSpacesToAddModList-r16        SEQUENCE(SIZE (1..10)) OF SearchSpace-v16xy                 OPTIONAL,   -- Need N
    searchSpaceSwitchingTimer-r16       INTEGER (1..80)                                       OPTIONAL,    -- Need R
    searchSpaceSwitchingGroupList-r16   SEQUENCE(SIZE (1..ffsValue)) OF SearchSpaceSwitchingGroup-r16 OPTIONAL, -- Need R
    uplinkCancellation-r16              SetupRelease { UplinkCancellation-r16 }                     OPTIONAL,    -- Need M
    monitoringCapabilityConfig-r16      ENUMERATED { r15monitoringcapability,r16monitoringcapability } OPTIONAL
    ]]
}

SearchSpaceSwitchingGroup-r16 ::=       SEQUENCE(SIZE (1..16)) OF ServCellIndex

-- TAG-PDCCH-CONFIG-STOP
-- ASN1STOP

	PDCCH-Config field descriptions

	controlResourceSetToAddModList
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-specific and common CORESETs). In case network reconfigures control resource set with the same ControlResourceSetId as used for commonControlResourceSet configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on servingCellConfigCommon. 

	downlinkPreemption
Configuration of downlink preemption indications to be monitored in this cell (see TS 38.213 [13], clause 11.2).

	monitoringCapabilityConfig
Configures either Rel-15 PDCCH monitoring capability or Rel-16 PDCCH monitoring capability for PDCCH monitoring on a serving cell. Value r15monitoringcapablity enables the Rel-15 monitoring capability, and value r16monitoringcapablity enables the Rel-16 PDCCH monitoring capability (see TS 38.213 [13], clause 10.1).

	searchSpacesToAddModList
List of UE specifically configured Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces). 

	searchSpaceSwitchingGroupList
The list of serving cells which are bundled for the search space group switching purpose (see TS 38.213 [13], clause 11.5.2).

	searchSpaceSwitchingTimer
The value of the timer in slots for monitoring PDCCH in the active DL BWP of the serving cell before moving to the default search space group (see TS 38.213 [13], clause 11.5.2). For 15 kHz SCS, {1..20} are valid. For 30 kHz SCS, {1..40} are valid. For 60kHz SCS, {1..80} are valid.

	tpc-PUCCH
Enable and configure reception of group TPC commands for PUCCH.

	tpc-PUSCH
Enable and configure reception of group TPC commands for PUSCH.

	tpc-SRS
Enable and configure reception of group TPC commands for SRS.

	uplinkCancellation
Configuration of uplink cancellation indications to be monitored in this cell (see TS 38.213 [13], clause 11.5).




END OF CHANGES


START OF CHANGES
–	SRS-Config
The IE SRS-Config is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI).
SRS-Config information element
-- ASN1START
-- TAG-SRS-CONFIG-START

SRS-Config ::=                          SEQUENCE {
    srs-ResourceSetToReleaseList            SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId    OPTIONAL,   -- Need N
    srs-ResourceSetToAddModList             SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet      OPTIONAL,   -- Need N
    srs-ResourceToReleaseList               SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-ResourceId          OPTIONAL,   -- Need N
    srs-ResourceToAddModList                SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource            OPTIONAL,   -- Need N
    tpc-Accumulation                        ENUMERATED {disabled}                                               OPTIONAL,   -- Need S
    ...,
    [[
    srs-RequestForDCI-Format1-2-r16         INTEGER (1..2)                                                      OPTIONAL,   -- Need S
    srs-RequestForDCI-Format0-2-r16         INTEGER (1..2)                                                      OPTIONAL,   -- Need S
    srs-ResourceSetToAddModListForDCI-Format0-2-r16 SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet OPTIONAL, -- Need N
    srs-ResourceSetToReleaseListForDCI-Format0-2-r16 SEQUENCE (SIZE(1..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId OPTIONAL,-- Need N
    srs-PosResourceSetToReleaseList-r16     SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSetId-r16
                                                                                                                OPTIONAL,   -- Need N
    srs-PosResourceSetToAddModList-r16      SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSet-r16  OPTIONAL,-- Need N
    srs-PosResourceToReleaseList-r16        SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResourceId-r16  OPTIONAL,-- Need N
    srs-PosResourceToAddModList-r16         SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResource-r16 OPTIONAL    -- Need N
    ]]
}

SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),
            csi-RS                                  NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            slotOffset                              INTEGER (1..32)                                     OPTIONAL, -- Need S
            ...,
            [[
            aperiodicSRS-ResourceTriggerList            SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)  OPTIONAL  -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            ...
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                               OPTIONAL, -- Cond NonCodebook
            ...
        }
    },
    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
    alpha                                   Alpha                                                       OPTIONAL, -- Need S
    p0                                      INTEGER (-202..24)                                          OPTIONAL, -- Cond Setup
    pathlossReferenceRS                     PathlossReferenceRS-Config                                  OPTIONAL, -- Need M
    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                OPTIONAL, -- Need S
    ...,
    [[
    pathlossReferenceRSToAddModList-r16     SEQUENCE (SIZE (1..maxNrofSRS-PathlossReferenceRSs-r16)) OF PathlossReferenceRS-r16
                                                                                                                OPTIONAL, -- Need N
    pathlossReferenceRSToReleaseList-r16    SEQUENCE (SIZE (1..maxNrofSRS-PathlossReferenceRSs-r16)) OF SRS-PathlossReferenceRS-Id-r16
                                                                                                                OPTIONAL  -- Need N

    ]]
}

PathlossReferenceRS-Config ::=              CHOICE {
    ssb-Index                                   SSB-Index,
    csi-RS-Index                                NZP-CSI-RS-ResourceId
}

PathlossReferenceRS-r16 ::=             SEQUENCE {
    srs-PathlossReferenceRS-Id-r16         SRS-PathlossReferenceRS-Id-r16,
    pathlossReferenceRS-r16                PathlossReferenceRS-Config                                  
}

SRS-PathlossReferenceRS-Id-r16 ::=    INTEGER (0..maxNrofSRS-PathlossReferenceRSs-1-r16)

SRS-PosResourceSet-r16 ::=                  SEQUENCE {
    srs-PosResourceSetId-r16                    SRS-PosResourceSetId-r16,
    srs-PosResourceIdList-r16                   SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-PosResourceId-r16
                                                                                                        OPTIONAL, -- Cond Setup
    resourceType-r16                            CHOICE {
        aperiodic-r16                               SEQUENCE {
            aperiodicSRS-ResourceTriggerList-r16        SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-1))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)  OPTIONAL, -- Need M
            ...
        },
        semi-persistent-r16                         SEQUENCE {
            ...
        },
        periodic-r16                                SEQUENCE {
            ...
        }
    },
    alpha-r16                                   Alpha                                                   OPTIONAL, -- Need S
    p0-r16                                      INTEGER (-202..24)                                      OPTIONAL, -- Cond Setup
    pathlossReferenceRS-Pos-r16                 CHOICE {
        ssb-IndexServing-r16                        SSB-Index,
        csi-RS-Index-r16                            NZP-CSI-RS-ResourceId,
        ssb-Ncell-r16                               SSB-InfoNcell-r16,
        dl-PRS-r16                                  DL-PRS-Info-r16
    }                                                                                                   OPTIONAL, -- Need M
    ...
}

SRS-ResourceSetId ::=                   INTEGER (0..maxNrofSRS-ResourceSets-1)

SRS-PosResourceSetId-r16 ::=            INTEGER (0..maxNrofSRS-PosResourceSets-1-r16)

SRS-Resource ::=                        SEQUENCE {
    srs-ResourceId                          SRS-ResourceId,
    nrofSRS-Ports                           ENUMERATED {port1, ports2, ports4},
    ptrs-PortIndex                          ENUMERATED {n0, n1 }                                       OPTIONAL,   -- Need R
    transmissionComb                        CHOICE {
        n2                                      SEQUENCE {
            combOffset-n2                           INTEGER (0..1),
            cyclicShift-n2                          INTEGER (0..7)
        },
        n4                                      SEQUENCE {
            combOffset-n4                           INTEGER (0..3),
            cyclicShift-n4                          INTEGER (0..11)
        }
    },
    resourceMapping                         SEQUENCE {
        startPosition                           INTEGER (0..5),
        nrofSymbols                             ENUMERATED {n1, n2, n4},
        repetitionFactor                        ENUMERATED {n1, n2, n4}
    },
    freqDomainPosition                      INTEGER (0..67),
    freqDomainShift                         INTEGER (0..268),
    freqHopping                             SEQUENCE {
        c-SRS                                   INTEGER (0..63),
        b-SRS                                   INTEGER (0..3),
        b-hop                                   INTEGER (0..3)
    },
    groupOrSequenceHopping                  ENUMERATED { neither, groupHopping, sequenceHopping },
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            ...
        },
        semi-persistent                         SEQUENCE {
            periodicityAndOffset-sp                     SRS-PeriodicityAndOffset,
            ...
        },
        periodic                                SEQUENCE {
            periodicityAndOffset-p                      SRS-PeriodicityAndOffset,
            ...
        }
    },
    sequenceId                              INTEGER (0..1023),
    spatialRelationInfo                     SRS-SpatialRelationInfo                                 OPTIONAL,   -- Need R
    ...,
    [[
    resourceMapping-r16                     SEQUENCE {
        startPosition-r16                       INTEGER (0..13),
        nrofSymbols-r16                         ENUMERATED {n1, n2, n4},
        repetitionFactor-r16                    ENUMERATED {n1, n2, n4}
    }                                                                                               OPTIONAL    -- Need R
    ]]

}

SRS-PosResource-r16::=                  SEQUENCE {
    srs-PosResourceId-r16                   SRS-PosResourceId-r16,
    transmissionComb-r16                    CHOICE {
        n2-r16                                  SEQUENCE {
            combOffset-n2-r16                       INTEGER (0..1),
            cyclicShift-n2-r16                      INTEGER (0..7)
        },
        n4-r16                                  SEQUENCE {
            combOffset-n4-16                        INTEGER (0..3),
            cyclicShift-n4-r16                      INTEGER (0..11)
        },
        n8-r16                                  SEQUENCE {
            combOffset-n8-r16                       INTEGER (0..7),
            cyclicShift-n8-r16                      INTEGER (0..5)
        },
    ...
    },
    resourceMapping-r16                       SEQUENCE {
        startPosition-r16                           INTEGER (0..13),
        nrofSymbols-r16                             ENUMERATED {n1, n2, n4, n8, n12}
    },
    freqDomainShift-r16                       INTEGER (0..268),
    freqHopping-r16                           SEQUENCE {
        c-SRS-r16                                 INTEGER (0..63),
		...
    },
    groupOrSequenceHopping-r16                ENUMERATED { neither, groupHopping, sequenceHopping },
    resourceType-r16                          CHOICE {
        aperiodic-r16                             SEQUENCE {
			slotOffset-r16                              INTEGER (1..32)                                 OPTIONAL, -- Need S
            ...
        },
        semi-persistent-r16                       SEQUENCE {
            periodicityAndOffset-sp-r16               SRS-PeriodicityAndOffset-r16,
            ...
        },
        periodic-r16                              SEQUENCE {
            periodicityAndOffset-p-r16                SRS-PeriodicityAndOffset-r16,
            ...
        }
    },
    sequenceId-r16                            INTEGER (0..65535),
    spatialRelationInfoPos-r16                SRS-SpatialRelationInfoPos-r16                        OPTIONAL,   -- Need R
    ...
}

SRS-SpatialRelationInfo ::=     SEQUENCE {
    servingCellId                       ServCellIndex                                               OPTIONAL,   -- Need S
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}

SRS-SpatialRelationInfoPos-r16 ::=      SEQUENCE {
    servingCellId-r16                       ServCellIndex                OPTIONAL,   -- Cond NonNeighSSBOrPRS
    referenceSignal-r16                     CHOICE {
        ssb-IndexServing-r16                    SSB-Index,
        csi-RS-IndexServing-r16                 NZP-CSI-RS-ResourceId,
        srs-SpatialRelation-r16                 SEQUENCE {
            resourceSelection-r16                   CHOICE {
                srs-ResourceId-r16                      SRS-ResourceId,
                srs-PosResourceId-r16                   SRS-PosResourceId-r16
            },
            uplinkBWP-r16                           BWP-Id
        },
        ssbNcell-r16                            SSB-InfoNcell-r16,
        dl-PRS-r16                              DL-PRS-Info-r16
    }
}

SSB-Configuration-r16  ::=          SEQUENCE {
    carrierFreq-r16                     ARFCN-ValueNR,
    halfFrameIndex-r16                  ENUMERATED {zero, one},
    ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    ssb-periodicity-r16                 ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   OPTIONAL, -- Need S
    smtc-r16                            SSB-MTC                                                            OPTIONAL, -- Need S
    sfn-Offset-r16                      INTEGER (0..maxNrofFFS-r16),
    sfn-SSB-Offset-r16                  INTEGER (0..15),
    ss-PBCH-BlockPower-r16              INTEGER (-60..50)                                                  OPTIONAL  -- Cond Pathloss
}

SSB-InfoNcell-r16  ::=              SEQUENCE {
    physicalCellId-r16                  PhysCellId,
    ssb-IndexNcell-r16                  SSB-Index,
    ssb-Configuration-r16               SSB-Configuration-r16                                              OPTIONAL  -- Need S
}

DL-PRS-Info-r16  ::=                SEQUENCE {
    trp-Id-r16                         INTEGER (0..255),
    dl-PRS-ResourceSetId-r16           INTEGER (0..7),
    dl-PRS-ResourceId-r16              INTEGER (0..63)                                                     OPTIONAL  -- Need R
}

SRS-ResourceId ::=                      INTEGER (0..maxNrofSRS-Resources-1)
SRS-PosResourceId-r16 ::=               INTEGER (0..maxNrofSRS-PosResources-1-r16)

SRS-PeriodicityAndOffset ::=            CHOICE {
    sl1                                     NULL,
    sl2                                     INTEGER(0..1),
    sl4                                     INTEGER(0..3),
    sl5                                     INTEGER(0..4),
    sl8                                     INTEGER(0..7),
    sl10                                    INTEGER(0..9),
    sl16                                    INTEGER(0..15),
    sl20                                    INTEGER(0..19),
    sl32                                    INTEGER(0..31),
    sl40                                    INTEGER(0..39),
    sl64                                    INTEGER(0..63),
    sl80                                    INTEGER(0..79),
    sl160                                   INTEGER(0..159),
    sl320                                   INTEGER(0..319),
    sl640                                   INTEGER(0..639),
    sl1280                                  INTEGER(0..1279),
    sl2560                                  INTEGER(0..2559)
}

SRS-PeriodicityAndOffset-r16 ::=        CHOICE {
    sl1                                     NULL,
    sl2                                     INTEGER(0..1),
    sl4                                     INTEGER(0..3),
    sl5                                     INTEGER(0..4),
    sl8                                     INTEGER(0..7),
    sl10                                    INTEGER(0..9),
    sl16                                    INTEGER(0..15),
    sl20                                    INTEGER(0..19),
    sl32                                    INTEGER(0..31),
    sl40                                    INTEGER(0..39),
    sl64                                    INTEGER(0..63),
    sl80                                    INTEGER(0..79),
    sl160                                   INTEGER(0..159),
    sl320                                   INTEGER(0..319),
    sl640                                   INTEGER(0..639),
    sl1280                                  INTEGER(0..1279),
    sl2560                                  INTEGER(0..2559),
    sl5120                                  INTEGER(0..5119),
    sl10240                                 INTEGER(0..10239),
    sl40960                                 INTEGER(0..40959),
    sl81920                                 INTEGER(0..81919),
    ...
}

-- TAG-SRS-CONFIG-STOP
-- ASN1STOP

	SRS-Config field descriptions

	tpc-Accumulation
If the field is absent, UE applies TPC commands via accumulation. If disabled, UE applies the TPC command without accumulation (this applies to SRS when a separate closed loop is configured for SRS) (see TS 38.213 [13], clause 7.3).



	SRS-Resource field descriptions

	cyclicShift-n2
Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

	cyclicShift-n4
Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

	freqHopping
Includes parameters capturing SRS frequency hopping (see TS 38.214 [19], clause 6.2.1). For CLI SRS-RSRP measurement, the network always configures this field such that b-hop > b-SRS.

	groupOrSequenceHopping
Parameter(s) for configuring group or sequence hopping (see TS 38.211 [16], clause  6.4.1.4.2). For CLI SRS-RSRP measurement, the network always configures this parameter to 'neither'.

	nrofSRS-Ports
Number of ports. For CLI SRS-RSRP measurement, the network always configures this parameter to 'port1'.

	periodicityAndOffset-p
Periodicity and slot offset for this SRS resource. All values are in "number of slots". Value sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1). For CLI SRS-RSRP measurement, sl1280 and sl2560 cannot be configured. The network can only configure periodicity larger than 100ms in the uplink BWP with the same ID as dormant downlink BWP for unpaired spectrum,

	periodicityAndOffset-sp
Periodicity and slot offset for this SRS resource. All values are in "number of slots". Value sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1).

	ptrs-PortIndex
The PTRS port index for this SRS resource for non-codebook based UL MIMO. This is only applicable when the corresponding PTRS-UplinkConfig is set to CP-OFDM. The ptrs-PortIndex configured here must be smaller than the maxNrofPorts configured in the PTRS-UplinkConfig (see TS 38.214 [19], clause 6.2.3.1). This parameter is not applicable to CLI SRS-RSRP measurement.

	resourceMapping
OFDM symbol location of the SRS resource within a slot including nrofSymbols (number of OFDM symbols), startPosition (value 0 refers to the last symbol, value 1 refers to the second last symbol, and so on) and repetitionFactor (see TS 38.214 [19], clause 6.2.1 and TS 38.211 [16], clause 6.4.1.4). The configured SRS resource does not exceed the slot boundary. If resourceMapping-r16 is signalled, UE shall ignore the resourceMapping (without suffix). For CLI SRS-RSRP measurement, the network always configures nrofSymbols and repetitionFactor to 'n1'.

	resourceType
Periodicity and offset for semi-persistent and periodic SRS resource (see TS 38.214 [19], clause 6.2.1). For CLI SRS-RSRP measurement, only 'periodic' is applicable for resourceType. Only 'periodic' is applicable for resourceType in the uplink BWP with the same ID as dormant downlink BWP for unpaired spectrum,


	sequenceId
Sequence ID used to initialize pseudo random group and sequence hopping (see TS 38.214 [19], clause 6.2.1).

	servingCellId
The serving Cell ID of the source SSB, CSI-RS, or SRS for the spatial relation of the target SRS resource. If this field is absent, and if ssb-IndexServing-r16, csi-RS-IndexServing-r16, or srs-SpatialRelation-r16 is configured, the SSB, the CSI-RS, or the SRS is from the same serving cell where the SRS is configured.

	spatialRelationInfo
Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS (see TS 38.214 [19], clause 6.2.1). This parameter is not applicable to CLI SRS-RSRP measurement.

	spatialRelationInfoPos
Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS/DL-PRS (see TS 38.214 [19], clause 6.2.1).

	srs-RequestForDCI-Format0-2
Indicate the number of bits for "SRS request"in DCI format 0_2. When the field is absent, then the value of 0 bit for "SRS request" in DCI format 0_2 is applied. If the parameter srs-RequestForDCI-Format0-2 is configured to value 1, 1 bit is used to indicate one of the first two rows of Table 7.3.1.1.2-24 in TS 38.212 [17] for triggered aperiodic SRS resource set. If the value 2 is configured, 2 bits are used to indicate one of the rows of Table 7.3.1.1.2-24 in TS 38.212 [17]. When UE is configured with supplementaryUplink, an extra bit (the first bit of the SRS request field) is used for the non-SUL/SUL indication.

	srs-RequestForDCI-Format1-2
Indicate the number of bits for "SRS request" in DCI format 1_2. When the field is absent, then the value of 0 bit for "SRS request" in DCI format 1_2 is applied. When the UE is configured with supplementaryUplink, an extra bit (the first bit of the SRS request field) is used for the non-SUL/SUL indication (see TS 38.214 [19], clause 6.1.1.2).

	srs-ResourceSetToAddModListForDCI-Format0-2
List of SRS resource set to be added or modified for DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	srs-ResourceSetToReleaseListForDCI-Format0-2
List of SRS resource set to be released for DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	transmissionComb
Comb value (2 or 4 or 8) and comb offset (0..combValue-1) (see TS 38.214 [19], clause 6.2.1).



	SRS-ResourceSet field descriptions

	alpha
alpha value for SRS power control (see TS 38.213 [13], clause 7.3). When the field is absent the UE applies the value 1.

	aperiodicSRS-ResourceTriggerList
An additional list of DCI "code points" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2). When the field is not included during a reconfiguration of SRS-ResourceSet of resourceType set to aperiodic, UE maintains this value based on the Need M; that is, this list is not considered as an extension of aperiodicSRS-ResourceTrigger for purpose of applying the general rule for extended list in clause 6.1.3.

	aperiodicSRS-ResourceTrigger
The DCI "code point" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2).

	associatedCSI-RS
ID of CSI-RS resource associated with this SRS resource set in non-codebook based operation (see TS 38.214 [19], clause 6.1.1.2).

	csi-RS
ID of CSI-RS resource associated with this SRS resource set. (see TS 38.214 [19], clause 6.1.1.2).

	csi-RS-IndexServingcell
Indicates CSI-RS index belonging to a serving cell

	dl-PRS-ResourceId
The ID of the DL PRS resource, see TS 37.355 [49]

	dl-PRS-ResourceSetId
The ID of the DL PRS resource set, see TS 37.355 [49]

	halfFrameIndex
Indicates whether SSB is in the first half or the second half of the frame. Value zero indicates the first half and value 1 indicates the second half.

	p0
P0 value for SRS power control. The value is in dBm. Only even values (step size 2) are allowed (see TS 38.213 [13], clause 7.3).

	pathlossReferenceRS
A reference signal (e.g. a CSI-RS config or a SS block) to be used for SRS path loss estimation (see TS 38.213 [13], clause 7.3).

	pathlossReferenceRS-Pos
A reference signal (e.g. a CSI-RS config or a SS block or a DL PRS config) to be used for SRS path loss estimation (see TS 38.213 [13], clause 7.3).

	pathlossReferenceRSToAddModList
Multiple candidate pathloss reference RS(s) for SRS power control, where one candidate RS can be mapped to SRS Resource Set via MAC CE (Section xxx in TS 38.321). The network can only include this field if pathlossReferenceRS is not configured in the same SRS-ResourceSet.

	resourceSelection
Indicates whether the configured SRS spatial relation resource is a SRS-Resource or SRS-PosResource.

	resourceType
Time domain behavior of SRS resource configuration, see TS 38.214 [19], clause 6.2.1. The network configures SRS resources in the same resource set with the same time domain behavior on periodic, aperiodic and semi-persistent SRS.

	sfn-SSB-Offset
Indicates the 4 LSBs of the SFN of the cell in which SSB is transmitted

	slotOffset
An offset in number of slots between the triggering DCI and the actual transmission of this SRS-ResourceSet. If the field is absent the UE applies no offset (value 0).

	srs-PowerControlAdjustmentStates
Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or separate close loop is configured for SRS. This parameter is applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fci1 (see TS 38.213 [13], clause 7.3).

	srs-ResourceIdList
The IDs of the SRS-Resources used in this SRS-ResourceSet. If this SRS-ResourceSet is configured with usage set to codebook, the srs-ResourceIdList contains at most 2 entries. If this SRS-ResourceSet is configured with usage set to nonCodebook, the srs-ResourceIdList contains at most 4 entries.

	srs-ResourceSetId
The ID of this resource set. It is unique in the context of the BWP in which the parent SRS-Config is defined.

	ssb-IndexSevingcell
Indicates SSB index belonging to a serving cell

	ssbNCell
This field indicates a SSB configuration from neighboring cell

	trp-Id
indicates the TRP ID, see TS 37.355 [49]

	usage
Indicates if the SRS resource set is used for beam management, codebook based or non-codebook based transmission or antenna switching. See TS 38.214 [19], clause 6.2.1. Reconfiguration between codebook based and non-codebook based transmission is not supported.

	



	SSB-InfoNCell field descriptions

	physicalCellId
This field specifies the physical cell ID of the neighbour cell for which SSB configuration is provided. 

	ssb-IndexNcell
This field specifies the index of the SSB for a neighbour cell. See TS 38.213 [13].

	ssb-Configuration
This field specifies the full configuration of the SSB. If this field is absent, the UE obtains the configuration for the SSB from nr-SSB-Config received as part of DL PRS assistance data in LPP, see TS 37.355 [49], by looking up the corresponding SSB configuration using the field physicalCellId.



	Conditional Presence
	Explanation

	Setup
	This field is mandatory present upon configuration of SRS-ResourceSet or SRS-Resource and optionally present, Need M, otherwise.

	NonCodebook
	This field is optionally present, Need M, in case of non-codebook based transmission, otherwise the field is absent.

	Pathloss
	The field is mandatory present if the IE SSB-InfoNcell is included in pathlossReferenceRS-Pos; otherwise it is optionally present, Need R

	NonNeighSSBorPRS
	This field is optionally present, Need S, if ssb-IndexServing, or csi-RS-IndexServing, or srs-SpatialRelation is configured. This field is absent if SSB or PRS from the neighbouring cell is configured




END OF CHANGES
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