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1 Introduction
This document captures and reports the summary of email discussion on PUCCH resource release, which was triggered as an agreement made in RAN2 #103bis:

[103bis#42][NR/L1] PUCCH resource release (Huawei)
      Intended outcome: Email discussion summary and optional CR

      Deadline:  Thursday 2018-11-01

2  Discussion
In RAN2#103bis, how to release PUCCH resources was discussed online based on contribution: 
R2-1813664
CR for TS38.331 on PUCCH release
Huawei, HiSilicon
wherein, it was proposed to release all PUCCH resources upon receiving a PUCCH release request from lower layers. However, during the online discussion there was some concern raised on the side effects of removing all PUCCH resources, e.g. the network would have to reconfigure all PUCCH resources again to continue normal operation and there would be no PUCCH resources for HARQ feedback. 
In this email discussion, we would look into PUCCH configuration and try to conclude what PUCCH resources can be released by RRC upon a request from lower layers.
3 Background
PUCCH configuration in TS 38.331
PUCCH resources are configured in IE PUCCH-Config which is configured in each UL BWP. In IE PUCCH-Config, the network can configure a list of PUCCH-Resource using “ToAddMod” and “ToRelease” signalling and each PUCCH-Resource instance has a unique a PUCCH-ResourceId. The PUCCH-ResourceId is called in other places (i.e. multi-CSI-PUCCH-ResourceList, IE PUCCH-CSI-Resource, IE SchedulingRequestResourceConfig and IE SPS-Config) to refer to an actual PUCCH resource, which indicates that the corresponding PUCCH resource is used for a specific purpose (i.e. CSI reporting, scheduling request and HARQ feedback). 
PUCCH-Config information element

-- ASN1START

-- TAG-PUCCH-CONFIG-START

PUCCH-Config ::=                        SEQUENCE {

    resourceSetToAddModList                 SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSet             OPTIONAL,   -- Need N

    resourceSetToReleaseList                SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSetId           OPTIONAL,   -- Need N

    resourceToAddModList                    SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-Resource                   OPTIONAL,   -- Need N

    resourceToReleaseList                   SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceId                 OPTIONAL,   -- Need N

    format1                                 SetupRelease { PUCCH-FormatConfig }                                             OPTIONAL,   -- Need M

    format2                                 SetupRelease { PUCCH-FormatConfig }                                             OPTIONAL,   -- Need M

    format3                                 SetupRelease { PUCCH-FormatConfig }                                             OPTIONAL,   -- Need M

    format4                                 SetupRelease { PUCCH-FormatConfig }                                             OPTIONAL,   -- Need M

    schedulingRequestResourceToAddModList   SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfig     OPTIONAL, -- Need N

    schedulingRequestResourceToReleaseList  SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceId         OPTIONAL, -- Need N

    multi-CSI-PUCCH-ResourceList            SEQUENCE (SIZE (1..2)) OF PUCCH-ResourceId                                      OPTIONAL,-- Need M

    dl-DataToUL-ACK                         SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                                           OPTIONAL,   -- Need M

    spatialRelationInfoToAddModList         SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo   OPTIONAL,   -- Need N

    spatialRelationInfoToReleaseList        SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId OPTIONAL,   -- Need N

    pucch-PowerControl                      PUCCH-PowerControl                                                              OPTIONAL,   -- Need M

    ...

}

CSI-ReportConfig information element

PUCCH-CSI-Resource ::=              SEQUENCE {

    uplinkBandwidthPartId               BWP-Id,

    pucch-Resource                      PUCCH-ResourceId
}

SchedulingRequestResourceConfig information element

-- ASN1START

-- TAG-SCHEDULING-REQUEST-RESOURCE-CONFIG-START

SchedulingRequestResourceConfig ::=     SEQUENCE {

    schedulingRequestResourceId             SchedulingRequestResourceId,

    schedulingRequestID                     SchedulingRequestId,

    periodicityAndOffset                    CHOICE {

        sym2                                    NULL,

        sym6or7                                 NULL,

        sl1                                     NULL,                       -- Recurs in every slot

        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),

        sl40                                    INTEGER (0..39),

        sl80                                    INTEGER (0..79),

        sl160                                   INTEGER (0..159),

        sl320                                   INTEGER (0..319),

        sl640                                   INTEGER (0..639)

    }                                                                                                                   OPTIONAL,   -- Need M

    resource                                PUCCH-ResourceId                                                            OPTIONAL    -- Need M

}

-- TAG-SCHEDULING-REQUEST-RESOURCE-CONFIG-STOP

-- ASN1STOP

SPS-Config information element

-- ASN1START

-- TAG-SPS-CONFIG-START

SPS-Config ::=                          SEQUENCE {

    periodicity                             ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320, ms640,

                                                        spare6, spare5, spare4, spare3, spare2, spare1},

    nrofHARQ-Processes                      INTEGER (1..8),

    n1PUCCH-AN                              PUCCH-ResourceId                                                        OPTIONAL,   -- Need M

    mcs-Table                               ENUMERATED {qam64LowSE}                                             OPTIONAL,   -- Need S

    ...

}

-- TAG-SPS-CONFIG-STOP

-- ASN1STOP

It should be noted that apart from those PUCCH resources which are used by being indicated by PUCCH-ResourceId in RRC as above, some PUCCH resources configured in PUCCH-Config are also used for UL HARQ feedback by indicating PUCCH resource indicator in the DCI as specified in TS 38.213.
PUCCH release procedure
In TS 38.321 there are two places calling the procedure to release PUCCH resources. The first place is upon expiry of timeAlignmentTimer.
	<TS 38.321 v15.3.0>
5.2
Maintenance of Uplink Time Alignment

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

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

The MAC entity shall:

<Irrelevant text removed>
1>
when a timeAlignmentTimer expires:

2>
if the timeAlignmentTimer is associated with the PTAG:
3>
flush all HARQ buffers for all Serving Cells;

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

3>
clear any configured downlink assignments and configured uplink grants;

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

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

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

3>
notify RRC to release PUCCH, if configured;
3>
notify RRC to release SRS, if configured;

3>
clear any configured downlink assignments and configured uplink grants;

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

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

When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.

The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the PTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.



The second place is when the SR counter reaches the maximum limit.
	<TS 38.321 v15.3.0>
5.4.4
Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

<Irrelevant text removed>
As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.

1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.

3>
else:

4>
notify RRC to release PUCCH for all Serving Cells;
4>
notify RRC to release SRS for all Serving Cells;

4>
clear any configured downlink assignments and uplink grants;

4>
clear any PUSCH resources for semi-persistent CSI reporting;

4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.




It should be noted that upon TAT expiry the MAC entity will not do any uplink transmission according to the above text in TS 38.321 highlighted in yellow, but there is no corresponding limitation when SR reaches the maximum limit.
Upon receiving a PUCCH release request from lower layers, the UE release PUCCH resources according to the following description specified in TS 38.331.
	<TS 38.331 v15.3.0>
5.3.12
UE actions upon PUCCH/SRS release request

Upon receiving a PUCCH release request from lower layers, for all bandwidth parts of an indicated serving cell the UE shall:
1>
release PUCCH-CSI-Resources configured in CSI-ReportConfig;

1>
release SchedulingRequestResourceConfig instances configured in PUCCH-Config.
Upon receiving an SRS release request from lower layers, for all bandwidth parts of an indicated serving cell the UE shall:

1>
release SRS-Resource instances configured in SRS-Config.




4 Discussion
In this part, we will discuss whether each type of PUCCH resources should be released upon receiving a request from lower layers. 
Should the UE release all PUCCH resources configured for periodic and semi-persistent CSI reporting (including all PUCCH-CSI-Resource instances in CSI-ReportConfig in CSI-MeasConfig and all PUCCH-Resource instances in multi-CSI-PUCCH-ResourceList in PUCCH-Config) for the indicated serving cell upon a PUCCH release request from lower layers?
In LTE as specified in TS 36.331, upon receiving a PUCCH release request from lower layers, the UE applies the default physical channel configuration for the indicated serving cell, where CQI-ReportPeriodic is released. In LTE, the UE also releases cqi-ReportConfigSCell for each SCell that sends HARQ feedback on the indicated serving cell. 
In NR, first, PUCCH-CSI-Resource instances configured in CSI-ReportConfig in CSI-MeasConfig in a serving cell includes all PUCCH resources for CSI reporting on this serving cell, including PUCCH resources used CSI reporting for other SCells.
Furthermore, in NR, up to two PUCCH-Resource instances can also be configured in multi-CSI-PUCCH-ResourceList in PUCCH-Config, which are used to report CSI when any of the configured PUCCH resources overlap as specified in TS 38.213.
	Company
	Yes/No?
	Comments

	Huawei, HiSilicon
	Yes
	LTE principle can be reused.

	OPPO
	Yes
	

	CATT
	Yes
	

	Intel
	Yes
	

	Ericsson
	Yes, but…
	Currently, the UE discards only the references to the actual PUCCH resources, i.e., it clears the “PUCCH-CSI-Resources configured in CSI-ReportConfig”. But this question seems to imply that/whether the UE shall also clear the field “multi-CSI-PUCCH-ResourceList” in PUCCH-Config?! We do not agree that we should release those additional fields in PUCCH-Config. 
Actually, we were supposed to discuss whether we could do the opposite, i.e., keep more of the RRC configuration. As discussed at the last meeting, one problem is that the NW has to re-configure the entire (large) CSI-RS configuration in order to re-create the list of PUCCH-CSI-Resource IDs. 

The MAC text that you cited above seems to ensure that even if the UE would keep the list of PUCCH-CSI-Resource IDs in CSI-ReportConfig it would anyway not transmit CSI reports while the TAT isn’t running? Hence, there is actually no need to release (and later re-assign) these RRC parameters when the TAT expires. We acknowledge that this would be a non-backwards compatible change to the procedures (since a September UE would discard those RRC resources). But we anyway think it could be worth doing the change… possibly with an additional capability bit.

Proposal: MAC shall not trigger PUCCH resource release upon TAT expiry.

	Nokia, Nokia Shanghai Bell
	Maybe
	In LTE, when the PUCCH release occurs, UE falls back to the default configuration, so that the delta is clear. If we now release the entire structure, it means everything needs to be signalled again, which can cause a lot of signalling.

We need to be careful to avoid big changes now: Perhaps the thing to clarify is to involve also UP session on this, and discuss how it can be ensured that CSI is not reported when TAT has expired.

	Qualcomm
	Yes/No
	For PUCCH-CSI-Resource configured in CSI-ReportConfig, it should be released upon a PUCCH release request from lower layer. For multi-CSI-PUCCH-ResourceList, when all the PUCCH-CSI-Resource in PUCCH-CSI-ResourceList are released in CSI-ReportConfig, then that means no P/SP CSI reporting will be transmitted in PUCCH resource. The conditions for multiple PUCCH resource overlap for CSI reporting do not occur. On the other hand, PUCCH release only means release the radio resource at PHY layer and does not mean to release the additional RRC configuration of PUCCH-Resource in PUCCH config.

We don’t think it is needed to change the existing procedure that MAC shall trigger PUCCH resource release upon TA expiry. We also should avoid the non-backwards compatible change in the last meeting.

	NTT DOCOMO
	Yes
	We think that we can utilize the LTE principle as a baseline (i.e. release all the PUCCH resources). 
Regarding the PUCCH resource to keep even upon TA timer expiry suggested by Ericsson, it is tradeoff between resource efficiency and signaling load since one of the motivation to release is to allow assign such released resource to other UEs. If UE keeps the resources even upon TA timer expiry, other UEs may  not be able to use the resources. If multiple UEs are assigned with the same PUCCH resources, there is a risk that such UEs perform the PUCCH transmission with the same resources since the UE can resume the PUCCH transmission by itself after contention based RA. 


	vivo
	Yes 
	We can just follow the LTE principle. 

	NEC
	Yes
	We also think that the LTE principle should be the baseline.

And tend to agree with Nokia that RAN2 should be very careful for changing the UE behaviour in this subject at this very late phase of Rel-15, unless explicit capability bit is to be introduced.. 


Summary#1-1: Seems that clear majority companies who provided views agree that the UE should release PUCCH resources used for CSI purposes. Two companies raised concerns that releasing PUCCH resources for CSI upon TAT expiry would cause reassigning PUCCH resources when TA is re-synchronized again and that would cause too much signaling overhead. DOCOMO has explained that the UE has to release the PUCCH resources upon TAT expiry if the network reassigns the PUCCH resources to other UEs; otherwise, upon TA alignment during contention based random access, the UE would start using the configured PUCCH resources sending CSI again (in this case, the network has no way to reconfigure CSI configuration before RACH) according to the existing MAC procedure, and that would cause collisions between UEs.
Email Rapporteur’s comment #1-1: Tend to agree with Ericsson/Nokia that some enhancements can be considered to avoid signaling CSI configurations upon TA re-synchronized again. But the problem is that if we do this enhancement, we may need to also enhance MAC behaviors. It may not be suitable to do it at this stage and may be more proper to consider enhancements in the future phase e.g. in TEI16.

Proposed way forward #1-1: First, we should clarify that releasing PUCCH resources for CSI reporting is not meant to release PUCCH-Resource configurations in the configured resourceToAddModList, but to just break the linkage between the CSI configuration and PUCCH resources. In this case, the signaling overhead after TA aligned again may be acceptable, i.e. the network may only need to reconfigure CSI-ReportConfig instances to add PUCCH resources for periodic and semi-persistent CSI. It should be noted that for periodic and semi-persistent CSI reporting on PUCCH, there is no way to only release or add pucch-CSI-ResourceList and keep other fields in CSI-ReportConfig, so we may have to release all CSI-ReportConfig instances with reportConfigType of periodic or semiPersistentOnPUCCH. Other CSI-ReportConfig instances configured in CSI-MeasConfig can be maintained.
Proposal 1a: The UE releases all PUCCH resources configured for periodic and semi-persistent CSI reporting for the indicated serving cell upon a PUCCH release request from lower layers. This is implemented by releasing the CSI-ReportConfig instances configured in CSI-MeasConfig with reportConfigType of periodic or semiPersistentOnPUCCH.
Summary#1-2: Regarding whether to release PUCCH resources configured by multi-CSI-PUCCH-ResourceList, Qualcomm mentioned that when all the PUCCH-CSI-Resources in PUCCH-CSI-ResourceList are released in CSI-ReportConfig, there is no case anymore to use those PUCCH resources in multi-CSI-PUCCH-ResourceList and PUCCH resources in multi-CSI-PUCCH-ResourceList do not need to be released.
Email Rapporteur’s comment #1-2: There may be (but not 100% sure) no cases to use those PUCCH resources configured in multi-CSI-PUCCH-ResourceList according to my current knowledge. But still feel that there may be a risk to keep those PUCCH resource configuration for CSI not released, as PUCCH resources configured in multi-CSI-PUCCH-ResourceList can be used to transmit CSI for other Cells which may have PUCCH-CSI-Resources not released. On the other hand, it could be better to have a consistent behavior for the two CSI configuration cases, considering that the overhead for the configuration of multi-CSI-PUCCH-ResourceList is not that much, i.e. at most two PUCCH-Resource IDs. Anyway, if the network assigns these PUCCH resources for other UEs after TAT expiry, it needs to be reconfigured anyway.
Proposed way forward #1-2: The UE releases the configuration of multi-CSI-PUCCH-ResourceList upon a PUCCH release request from lower layers. This is not meant to release PUCCH-Resource configurations in the configured resourceToAddModList, but to just break the linkage between multi-CSI-PUCCH-ResourceList and PUCCH resources.

Proposal 1b: The UE releases the configuration of multi-CSI-PUCCH-ResourceList upon a PUCCH release request from lower layers.

Should the UE release all PUCCH resources configured for scheduling request (i.e. SchedulingRequestResourceConfig instances configured in PUCCH-Config) for the indicated serving cell upon a PUCCH release request from lower layers?
In LTE as specified in TS 36.331, upon receiving a PUCCH release request from lower layers, the UE applies the default physical channel configuration for schedulingRequestConfig, where schedulingRequestConfig is released.
In NR as specified in TS 38.331, it has already been specified to release SchedulingRequestResourceConfig instances configured in PUCCH-Config.

	Company
	Yes/No?
	Comments

	Huawei, HiSilicon
	Yes
	LTE principle can be reused.

	OPPO
	Yes
	

	CATT
	Yes
	

	Intel
	Yes
	

	Ericsson
	Yes, but…
	Why do you refer to the LTE principle? It is actually (also) the current NR principle that the UE “release SchedulingRequestResourceConfig instances configured in PUCCH-Config”. Right?
If the UE just lost TA (TAT expiry) there is no need to release the PUCCH-resources for SR (same as for CSI-RS). The UE could just keep them and continue using them once the NW re-establishes TAT.

 Proposal: MAC shall not trigger PUCCH resource release upon TAT expiry.
If we want to do the same handling for the case where the maximum number of SRs is reached, that would need to be added to MAC. Then, once the RA succeeds, the UE could continue using its old SR resources.

This would be a bigger change than for the TAT expiry and maybe not necessary since lack of response to an SR is more likely an error case than simply expiry of TAT.

	Nokia, Nokia Shanghai Bell
	Yes
	Yes: Same as in LTE, SR reaching transMax may happen also when TAT is still running, and RACH should always be triggered in that case, so we need to release the SR resources.

The TAT expiry should be handled separately from SR! 

	Qualcomm
	Yes
	The existing procedure already covers this, and no need change.

	NTT DOCOMO
	Yes
	We agree with Ericsson that the current NR RRC specifies to release SchedulingRequestResourceConfig (not PUCCH resources). Even with the current behavior, it can be avoided UE performs PUCCH-SR transmission.
But, if companies see to benefit to release PUCCH resources, e.g. to align with other cases, we are also fine.

	vivo 
	Yes 
	We can just follow the LTE principle. 

	NEC
	Yes
	Agree with Nokia.


Summary#2: Clear majority companies who provided views agree that the UE should release scheduling request PUCCH configuration. Ericsson has concern (on signaling overhead) for releasing PUCCH resources for SR upon TAT expiry. 

Email Rapporteur’s comment #2: First to clarify again that this is not to release PUCCH resources but just to release SchedulingRequestResourceConfig. Compared to CSI-ReportConfig, the overhead for SchedulingRequestResourceConfig could be acceptable (only three IDs and a periodicityAndOffset field). The comments from DOCOMO for the last question also explain that the UE has to release the SR PUCCH resources upon TAT expiry if the network reassigns the PUCCH resources to other UEs; otherwise, upon TA alignment based on contention based random access, the UE would start using the configured PUCCH resources sending SR again (in this case, the network has no way to reconfigure SR configuration before RACH) according to the existing MAC procedure, and that would cause collisions between UEs.
Proposed way forward #2: No change to the existing NR procedure, that means the UE would release all SchedulingRequestResourceConfig instances for the indicated serving cell upon a PUCCH release request from lower layers.
Proposal 2: the UE releases all SchedulingRequestResourceConfig instances for the indicated serving cell upon a PUCCH release request from lower layers. No change to the existing NR procedure.

Should the UE release all PUCCH resources configured for HARQ feedback for DL SPS (i.e. n1PUCCH-AN configured in SPS-Config) for the indicated serving cell upon a PUCCH release request from lower layers?
It should be noted that when MAC layer indicates RRC to release PUCCH resources upon TAT expiry or SR timeout, all the DL configured grants are cleared by MAC. Therefore, it should be straightforward to also release all PUCCH resources configured for HARQ feedback for DL SPS, and when the network configures DL SPS to the UE again the PUCCH resources can be reconfigured.
	Company
	Yes/No?
	Comments

	Huawei, HiSilicon
	Yes
	MAC has already cleared all DL configured grants when it indicates RRC to release PUCCH, it should be straightforward to release PUCCH resources configured HARQ feedback for DL SPS.

	OPPO
	Yes
	

	CATT
	No
	As LTE, no need to specify PUCCH resource for HARQ feedback.

	Intel
	No
	We are wondering why these have to be released… The UE won’t be able to use them as the UE cannot use the UL, but the same resources can be re-used later, when the UE gets back the UL via RACH?

	Ericsson
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	Qualcomm
	Yes
	The PUCCH resources configured for HARQ feedback for DL SPS should be released upon UE receives release request.

	NTT DOCOMO
	No
	

	vivo
	No 
	We can just follow the LTE principle.

	NEC
	No(maybe)
	As comment to next 4.4, generally we are wondering if the handling PUCCH resource for HARQ feedback for DL needs to be specified explicitly. Same handling might be applied for DL SPS case as well.


Summary#3: 3 companies think that the UE can release all PUCCH resources configured for HARQ feedback for DL SPS (i.e. n1PUCCH-AN configured in SPS-Config) and 7 companies think that this is not needed. 

Email Rapporteur’s comment #3: after a further thinking, tend to agree with majority that it is not necessary to release the PUCCH feedback configuration for SPS. Different from CSI/SR cases, DCI should be used if the network wants to activate DL SPS. Before this DCI, the network can reconfigure the PUCCH resource if this resource has already been reassigned to other UEs. 
Proposed way forward #3: No change to the existing NR procedure, that means the UE would not release PUCCH resources configured for HARQ feedback for DL SPS of the indicated serving cell upon a PUCCH release request from lower layers.
Proposal 3: the UE will not release PUCCH resources configured for HARQ feedback for DL SPS upon a PUCCH release request from lower layers. No change to the existing NR procedure.

Should the UE release all PUCCH resources configured for HARQ feedback for dynamic scheduling (i.e. some other PUCCH-Resource instances configured in PUCCH-ResourceSet) for the indicated serving cell upon a PUCCH release request from lower layers?
It should be noted that, as agreed in RAN2#103bis meeting, PUCCH-ConfigCommon is only configured for the initial UL BWP. It means that for the purpose of HARQ feedback, dedicated PUCCH resources should be configured on other UL BWPs if there is PUCCH for the cell. If the PUCCH resources for HARQ feedback are released upon a request by lower layers, the UE would have no PUCCH resources used for HARQ feedback when the UE receives a further DL transmission, e.g. a new TA command or Msg4.
	Company
	Yes/No?
	Comments

	Huawei, HiSilicon
	No
	As explained above, the UE should keep the dedicated PUCCH resource configuration for HARQ feedback, because the network may schedule a new DL transmission before new PUCCH resources can be configured.

	OPPO
	No/but
	agree the analysis, but it seems the 331 is ok since it does not release the PUCCH resource for this case.

	CATT
	No
	

	Intel
	No
	

	Ericsson
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	Qualcomm
	No
	No PUCCH resource is needed to release. PUCCH resource should not be used for HARQ ACK-NAK of any generic data, but only for random access process to go through.

	NTT DOCOMO
	No
	

	vivo
	No
	

	NEC
	No
	we are wondering if the handling PUCCH resource for HARQ feedback for DL needs to be specified explicitly.


Summary#4: All companies think that it is not necessary to release all PUCCH resources configured for HARQ feedback for dynamic scheduling. 

Proposal 4: the UE will not release PUCCH resources configured for HARQ feedback for dynamic scheduling upon a PUCCH release request from lower layers. No change to the existing NR procedure.

Should MAC trigger PUCCH resource release upon TAT expiry?
	Company
	Yes/No?
	Comments

	Ericsson
	No
	As discussed above, RAN2 should consider not to release the PUCCH resources upon TAT expiry 

	Nokia, Nokia Shanghai Bell
	Maybe
	See above.

	Qualcomm
	Yes
	The existing procedure has no problem, and no need change.

	NTT DOCOMO
	Yes but OK to discuss
	As commented above, we need to discuss how to avoid the collision between UEs due to the UE’s autonomous resuming, if we discuss not to release.

	vivo
	Yes 
	We can just follow the LTE principle. Generally the network should not let UE go to TAT expiry state intentionally. 

	
NEC

	Yes
	


Summary#5: 4 companies (including one company open to discuss) think that the MAC should trigger PUCCH release upon TAT expiry. 1 company thinks that RAN2 should consider not to release the PUCCH resources upon TAT expiry and 1 company says “maybe”.
Email Rapporteur’s comment #5: Same comments in 4.1 and 4.2. As explained by DOCOMO, the UE has to release the PUCCH resources upon TAT expiry if the network reassigns the PUCCH resources to other UEs; otherwise, upon TA alignment during contention based random access, the UE would start using the configured PUCCH resources sending CSI/SR again (in this case, the network has no way to reconfigure CSI/SR configuration before RACH) according to the current MAC procedure, and that would cause collisions between UEs. 

If we want to enhance this, we need to change other MAC behaviors besides just preventing MAC from triggering PUCCH resource release. It may not be a good time to discuss this enhancement now.
Proposed way forward #5: In Rel-15, the MAC behaviors would keep unchanged, i.e. MAC should trigger PUCCH release upon TAT expiry. Enhancements can be considered in the later stage.

Proposal 5: In Rel-15, the MAC behaviors keep unchanged, i.e. MAC should trigger PUCCH release upon TAT expiry. Enhancements can be considered in a future release.

Should MAC trigger PUCCH resource release upon reaching sr-TransMax?
	Company
	Yes/No?
	Comments

	Ericsson
	Maybe
	As discussed above, RAN2 should consider not to release the PUCCH resources upon reaching sr-TransMax 

	Nokia, Nokia Shanghai Bell
	Yes (SR resources)
	If TAT is still running, not releasing SR resources would trigger SR when SR just failed. To avoid that, RACH should be done (to ensure UE can detect whether RLF is occurring in UL).

	Qualcomm
	Yes
	The existing procedure has no problem, and no need change.

	NTT DOCOMO
	Yes
	

	vivo
	Yes 
	We can just follow the LTE principle. Generally the network should reply the UE because the UE may send the measurement report for handover like the previous discussion in LTE.

	NEC
	Yes
	


Summary#6: 4 companies think that the MAC should trigger PUCCH release upon reaching sr-TransMax, and 1 company thinks that the MAC should trigger SR PUCCH release upon reaching sr-TransMax. 1 company thinks that RAN2 should consider not to release the PUCCH resources upon reaching sr-TransMax.
Email Rapporteur’s comment #6: For the case of reaching SR-Transmax, we may need to change more MAC behaviors if MAC does not trigger PUCCH release. First, upon SR failure, there is no procedure in MAC preventing the UE from transmitting CSI on PUCCH resources. But the SR failure could be caused by TA misalignment between the UE and the network and continuing uplink transmission could cause interference. Furthermore, we may need to discuss how to prevent the UE using SR PUCCH resources if RRC does not release the SR PUCCH configuration. It may not be a good time to discuss this enhancement now.

Proposed way forward #6: In Rel-15, the MAC behaviors would keep unchanged, i.e. MAC should trigger PUCCH release upon reaching sr-TransMax. Enhancements can be considered in the later stage.

Proposal 6: In Rel-15, the MAC behaviors keep unchanged, i.e. MAC should trigger PUCCH release upon reaching sr-TransMax. Enhancements can be considered in a future release.

Any other issues to be discussed?
	Company
	Comments

	Ericsson
	

	Nokia, Nokia Shanghai Bell
	We should carefully discuss the impacts of this to both EN-DC and SA. If something is broken, we need to fix it, but if something is just inefficient, we may not need to optimize.
NEC: agree with Nokia.

	Qualcomm
	Which PUCCH resources should be released shall be captured precisely in 38.331, and only the PUCCH resources (ID) shall be released but not the RRC configuration for PUCCH resources in PUCCH config.

	
	

	
	

	
	


5 Conclusion

Proposal 1a: The UE releases all PUCCH resources configured for periodic and semi-persistent CSI reporting for the indicated serving cell upon a PUCCH release request from lower layers. This is implemented by releasing the CSI-ReportConfig instances configured in CSI-MeasConfig with reportConfigType of periodic or semiPersistentOnPUCCH.
Proposal 1b: The UE releases the configuration of multi-CSI-PUCCH-ResourceList upon a PUCCH release request from lower layers.

Proposal 2: the UE releases all SchedulingRequestResourceConfig instances for the indicated serving cell upon a PUCCH release request from lower layers. No change to the existing NR procedure.

Proposal 3: the UE will not release PUCCH resources configured for HARQ feedback for DL SPS upon a PUCCH release request from lower layers. No change to the existing NR procedure.

Proposal 4: the UE will not release PUCCH resources configured for HARQ feedback for dynamic scheduling upon a PUCCH release request from lower layers. No change to the existing NR procedure.

Proposal 5: In Rel-15, the MAC behaviors keep unchanged, i.e. MAC should trigger PUCCH release upon TAT expiry. Enhancements can be considered in a future release.

Proposal 6: In Rel-15, the MAC behaviors keep unchanged, i.e. MAC should trigger PUCCH release upon reaching sr-TransMax. Enhancements can be considered in a future release.
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