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Introduction
In RAN2#109e meeting the below SRS capabilty issue was discussed, and companies asked more time to check the understanding of existing capability signalling. The below was the minutes from RAN2#109e meeting.

R2-2001382	SRS Capability report for SRS only Scell	Huawei, HiSilicon	CR	Rel-15	38.331	15.8.0	1490	-	F	NR_newRAT-Core
=> Revised in R2-2002036
R2-2002036	SRS Capability report for SRS only Scell	Huawei, HiSilicon	CR	Rel-15	38.331	15.8.0	1490	1	F	NR_newRAT-Core
DISCUSSION
- 	QC support to have a change
- 	Samsung wonders in which scenario this problem occurs. Can the outlined problem occur? Intel are also wondering, but think this is indeed agreed in R1, and think R1 reference to the coversheet. Huawei think yes this is possible. 
- 	Nokia also wonder, is this TDD or FDD?
- 	Docomo wonder if we can use existing signalling for this? Ericsson also think this may be possible.
- 	OPPO also wonder about the scenario. 
- 	Huawei think DL carrier cannot use the UL feature set ..  
Postponed

[AT109e][081][NR15] SRS Capability report for SRS only Scell (Huawei)
	Scope: Check the scenario, refer to relevant R1 decisions. If agreeable to continue; CR agree how to signal (If scenario need deeper checking can be postponed)
	CLOSED 

EMAIL DISC to next meeting: 
[Post109e][NR15] SRS Capability report for SRS only Scell (Huawei)
	Scope: Check the understanding on legacy behaviors and figure out an agreeable CR to fix the problem, ref R2-2002036 and [AT109e][081]
      Intended outcome: Agreed CR (if possible)
      Deadline: Next Meeting


Discussion
Phase I: problems for existing capability reporting
SRS carrier switching is the feature that is used when one cell only has downlink carriers. When the UE wants to send SRS on such a cell, the UE can tune its uplink from another cell to do so. In the current UE capability signalling the below part highlighted in yellow is to indicate whether the UE supports such a switching.
BandParameters-v1540 ::=            SEQUENCE {
    srs-CarrierSwitch                   CHOICE {
        nr                                  SEQUENCE {
            srs-SwitchingTimesListNR            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeNR
        },
        eutra                               SEQUENCE {
            srs-SwitchingTimesListEUTRA         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeEUTRA
        }
    }                                                                              OPTIONAL,
    srs-TxSwitch                    SEQUENCE {
        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,
        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL
    }                                                                              OPTIONAL
}

 In addition to the above capability, the SRS capability, i.e. supportedSRS-Resources is another essential capability for SRS configuration which is cited below.
FeatureSetUplink ::=                SEQUENCE {
    featureSetListPerUplinkCC           SEQUENCE (SIZE (1.. maxNrofServingCells)) OF FeatureSetUplinkPerCC-Id,
    scalingFactor                       ENUMERATED {f0p4, f0p75, f0p8}                                          OPTIONAL,
    crossCarrierScheduling-OtherSCS     ENUMERATED {supported}                                                  OPTIONAL,
    intraBandFreqSeparationUL           FreqSeparationClass                                                     OPTIONAL,
    searchSpaceSharingCA-UL             ENUMERATED {supported}                                                  OPTIONAL,
[bookmark: _Hlk20466802]    dummy1                              DummyI                                                                  OPTIONAL,
    supportedSRS-Resources              SRS-Resources                                                           OPTIONAL,
    twoPUCCH-Group                      ENUMERATED {supported}                                                  OPTIONAL,
    dynamicSwitchSUL                    ENUMERATED {supported}                                                  OPTIONAL,
    simultaneousTxSUL-NonSUL            ENUMERATED {supported}                                                  OPTIONAL,
    pusch-ProcessingType1-DifferentTB-PerSlot SEQUENCE {
        scs-15kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,
        scs-30kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,
        scs-60kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,
        scs-120kHz                                ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL
    }                                                                                                           OPTIONAL,
    dummy2                               DummyF                                                                 OPTIONAL
}


SRS-Resources ::=                           SEQUENCE {
    maxNumberAperiodicSRS-PerBWP                ENUMERATED {n1, n2, n4, n8, n16},
    maxNumberAperiodicSRS-PerBWP-PerSlot        INTEGER (1..6),
    maxNumberPeriodicSRS-PerBWP                 ENUMERATED {n1, n2, n4, n8, n16},
    maxNumberPeriodicSRS-PerBWP-PerSlot         INTEGER (1..6),
    maxNumberSemiPersistentSRS-PerBWP           ENUMERATED {n1, n2, n4, n8, n16},
    maxNumberSemiPersistentSRS-PerBWP-PerSlot   INTEGER (1..6),
    maxNumberSRS-Ports-PerResource              ENUMERATED {n1, n2, n4}
}

If the UE indicates support of SRS carrier switching and also indicates the detailed capability for SRS resources, the network then understands SRS carrier switching can be configured to the UE, together with appropriate configuration of SRS resources in the target cell where SRS is switched to.
It is clear that when the UE reports a band combination with FeatureSetUplink on each band, there is no problem because each band would have the corresponding SRS capability and the network can understand it well. If carriers on any of such a band is configured as a downlink only cell, the UE still reports the FeatureSetUplink for this band and thus all UE capabilities are reported.
However if the UE reports a band combination with no FeatureSetUplink on some bands, the network has no idea on the SRS capability for those bands and thus the switching cannot be implemented. This is quite typical for those band combinations which only support downlink CA but not uplink CA. For example, in 38.101-1 Sec 5.5A.3, there is a band combination defined as below, which only supports DL CA and no UL CA. in this case, when the UE reports such a band combination, the UE would only have the FeatureSetUplink on one band, e.g. n3, and consequently n77 would not have any FeatureSetUplink. 
	NR CA configuration
	Uplink CA configuration
	NR 
Band

	CA_n3A-n77A
	-
	n3

	
	
	n77



It is worth mentioning that the above band combination does not mean n77 itself is a down only band, the case is that no uplink CA is supported for such a band combination and thus it is not able to report SRS resources for both uplink in such a band combination. 
Observation: the current signalling for UE SRS resources capability is not indicated when it is not able to include FeatureSetUplink for a certain band, and thus the SRS carrier switching cannot be configured correctly due to lack of the SRS resources capability for this band.
Question 1: Do companies agree with the above observation? 
	Company
	Yes/No?
	Comments

	Huawei
	Yes
	

	Ericsson
	No
	As we explained in email discussion during RAN2#109e meeting ([AT109e][81][NR15]), we consider that already existing UE capability signalling on SRS resource provides a complete solution in rel-15. 
Nw can assume that the SRS Resource that UE advertise in FeatureSetUplink for a band can be used for a band with no FeatureSetUplink, provided that the UE indicates support of SRS carrier switching. 
Since this was not covered in analysis above, we inserted our analysis of existing Rel-15 signalling below this Table. 
Having said this, we are in general not against optimizing the existing signalling if deemed needed, as we indicate at the end of the added text below.

	Nokia, Nokia Shanghai Bell
	Partly
	We agree that there seems to be a problem with the Rel-15 UE capability signalling: It’s not clear how to interpret the capabilities for SRS switching, so the UE capabilities for SRS carrier switching in Rel-15 are basically broken. That also means it needs to be made clear that implementing the SRS carrier switching requires updated specifications. This could be noted e.g. in 3GPP web page for TS38.331 since this will be functionally NBC CR to both RRC and 38.306.

However: Similar as Ericsson, we have been wondering why the SRS resources as configured based on source FS would be different in the target FS when the SRS carrier switching is done? Meaning, since the UL is switching from e.g. PCell to an SCell, wouldn’t the same capabilities as are possible for SRS in PCell be also applicable to the SCell to which SRS is switched? We think using the source FS capabilities could work even with Rel-15 signalling, which could alleviate issues with legacy networks. However, we do think it should be made clear what was the original intention with these – we tried to search the old RAN1 agreements but it was never clear why the SRS capabilities for carrier switching are even per FS, not to mention that it should be clarified that only the aperiodic SRS capabilities apply in case of SRS carrier switching. 
To summarize: At least the following aspects need clarification:
· Which capabilities network uses with SRS carrier switching? --> Requires RAN2 clarification
· Can source cell SRS resource capabilities also be used with SRS carrier switching? --> Might need RAN1 clarification
· If we introduce new capabilities, how would legacy network supporting SRS carrier switching utilize those --> Part of any CR inter-operability analysis 

	Qualcomm Incorporated
	Yes
	We do not think it makes much sense to “borrow” the UE capability of the band that SRS is switched from. When the UE supports SRS carrier switching, UE’s RF should also support the band combination where the UL is supported in the band that SRS is switched to, and the UE may declare the corresponding band combination in the UE capability. In that case, it makes sense to use the SRS resource capability of the band where UL is supported. It is however not guaranteed the UE declares such band combination. All in all, we think some correction is needed.

	NTT DOCOMO
	Partly yes
	Basically aligned with Nokia’s view that there are a few things that have to be clarified before plunging into the solution details. According to TR 38.822, supportedSRS-Resources in FeatureSetUplink is a prerequisite to support SRS carrier switching. Nevertheless, it is not clear if the capability of supportedSRS-Resources is needed for all UL bands concerning SRS carrier switching. In other words, it is not clear if the Rel-15 specification supports SRS carrier switching for a band combination including DL-only band(s). In addition to the aspects Nokia summarised, we think that the above aspect needs to be clarified by RAN1/4? 
With regards to potential solutions, Ericsson’s proposal mentioned in Part 3 was what DCM commented during the last e-meeting, though we have to admit the fact that some mandatory fields are redundant in FeatureSetUplink, if it is present for supportedSRS-Resources.

	CATT
	Yes
	We think the issue exists. 

The capability report in srs-CarrierSwitch is per band pair in a BC, while the SRS resource is part of FeatureSetUplink which is not signalled when UE does not support a UL carrier in that band combination.

In our view the current capability signalling does not support a clear behaviour for network configuration of carrier switching. We support to have some changes here to fix this issue. We are open to discuss the detailed solution.

	Samsung 
	Partly yes
	Similar view as Nokia that some clarifications are needed. There seem two different understandings 
1: For a BC without UL CA, SRS-switching capability for non-supported UL carrier can be deduced from the BC having the same DL combinations.
For example, if UE supports following BCs
	
	DL
	UL

	BC1
	n3 + n77
	n3

	BC2
	n3 + n77
	n77



For BC1, SRS-switching capability for n77 is same as the one indicated for BC 2 and vice versa.

2: For a BC without UL CA, SRS-switching capability for non-supported UL carrier shall be explicitly signalled, which is not possible in the current specification.

We should first discuss which one is the right understanding


	MediaTek
	Yes
	We agree that SRS switch capability for a BC without UL CA is missing, which means it CANNOT be properly configured right now. However, there will be backward compatible if we add new interpretation to the existing capability, i.e. simply apply the capability to another band.
If SRS switch capability for a BC without UL CA is to be supported, we need to introduce new signaling.

	CMCC
	Yes
	We agree the problem exist if FeatureSetUplink is not reported for the DL cell. A solution can be worked out to indicate the SRS resource to network.

	ZTE
	Yes
	We agree there is a problem for reporting SRS capability for a BC without UL CA. Regarding the potential solutions mentioned by companies, we are not sure whether reusing the UL capability of the band from other BC, or reusing the UL capability of band which SRS is switched from is a future-proof way. 

	
	
	



Summary of Phase I: 10 companies joined the discussion and 1 company did not agree the observation. 9 companies agree or partially agree the observation. The majority seems fine to support correction to make the SRS carrier switching related capabilities reporting clear enough and feasible.
SRS switching using existing Rel-15 signalling (Ericsson)
Note:	Part 1 and Part 2, is the same text as we submitted in email discussions [AT109e][81][NR15], some changes underlined.
Part 3 was not submitted in [AT109e][81][NR15], since the discussion was closed.
Part 1
We agree with your observation that the “supportedSRS-Resources” is only included in the “FeatureSetUplink”. But the feature is about SRS-CarrierSwitching which suggests that the UE re-tunes a radio front-end from the actually configured UL serving cell (the one with PUSCH) to another uplink carrier (one configured only with DL). This could be another carrier in the same band or in a different band. But because the UE switches its uplink (re-tunes its RF), our interpretation of the Rel-15 solution was that the UE would support exactly the “supportedSRS-Resources” that it advertised in the “FeatureSetUplink” of the configured UL Serving Cell. Hence, we don’t think that anything is missing. SRS-CarrierSwitching should work as is. 
Of course, one could argue that there could be scenarios where UEs could do different SRS things on the target frequency than on the actual UL frequency. But amending the signalling to convey such potential differences sounds like an optimization rather than a correction. 
Part 2
We don’t think the current capability signalling would result in RRC configuration failures. With the currently available signalling, the UE may advertise SRS-CarrierSwitching only for those target bands on which it supports the SRS-Parameters that it advertises in the FeatureSetUplink of the source band. Or, in other words, if it wants to advertise SRS-CarrierSwitching for a certain target carrier, it must advertise SRS-Resources in the FeatureSetUplink that it supports for both source and target carrier. 
Note that the above-mentioned dependency between source and target carrier would remain for intra-band contiguous configuration (e.g. n78C + n78A) (even with added new signalling). The reason is that in such configuration the DL-only cell(s) are configured according to a FeatureSetDownlink which is in the same BandParameters entry as the FeatureSetUplink that describes the UL-carrier and that contains the “supportedSRS-Resources”. Hence, according to your CR submitted to RAN2#109e), the FeatureSetDownlink would not contain the “supportedSRS-Resources”. Instead a UE advertising SRS-CarrierSwitching on the DL-only cell has to support SRS in accordance with the “supportedSRS-Resources” given in the FeatureSetUplink. We just say that this principle can apply regardless of the type of band combination. 
Part 3
In an example band combination of Band A and B it would look as follows: 
· If the UE supports “worse” SRS resources on Band A than it could support on Band B, the network will anyway only be able to configure SRS resources according to what the UE indicated for Band A.
· If the UE supports “better” SRS resources on Band A than it can support on Band B, the UE may either....
· Indicate in the FeatureSetUplink of Band A the “better” SRS-Resources that it really supports on Band A but then indicate that it does not support SRS-CarrierSwitching, or
· Indicate in the FeatureSetUplink of Band A the “worse” SRS-Resources that it supports on Band B (and of course also on Band A) and then indicate that it supports SRS-CarrierSwitching. 

And for the latter sub-bullets a UE could do both if it really wants to: It could advertise two Band Combinations that point to different FeatureSetUplinks and that do / do not advertise SRS-CarrierSwitching. 
For a practical example we could look at the SRS-Resources IE: 
SRS-Resources ::=                           SEQUENCE {
    maxNumberAperiodicSRS-PerBWP                ENUMERATED {n1, n2, n4, n8, n16},
    maxNumberAperiodicSRS-PerBWP-PerSlot        INTEGER (1..6),
    maxNumberPeriodicSRS-PerBWP                 ENUMERATED {n1, n2, n4, n8, n16},
    maxNumberPeriodicSRS-PerBWP-PerSlot         INTEGER (1..6),
    maxNumberSemiPersistentSRS-PerBWP           ENUMERATED {n1, n2, n4, n8, n16},
    maxNumberSemiPersistentSRS-PerBWP-PerSlot   INTEGER (1..6),
    maxNumberSRS-Ports-PerResource              ENUMERATED {n1, n2, n4}
}

To us, it appears as if the first 6 fields have hardly anything to do with the specific band. It sounds purely like a processing/memory limitation (seems pretty odd that we put those into the FeatureSetUL in the first place!)
Only for the last field (on SRS-ports), it seems somewhat likely that a UE may be able to do different things on the “source” and “target” carrier. Assume that the UE runs FDD/TDD CA with the PCell on FDD and a DL SCell on TDD. The NW might want the UE to send SRS on the TDD carrier for which the UE could not report a FeatureSetUplink (unless it supports also UL CA on that TDD band). If the UE could support 4 SRS ports on the TDD carrier but just 2 on the FDD carrier, the current capability signalling will prevent the NW from using more than 2 ports for the TDD carrier. This may not be optimal but it still works.
If we anyway want the UE to advertise better SRS capabilities for the Band B, we could as Huawei presented in draft CR to RAN2#109e. It is a somewhat ugly hack to put SRS into the DL capabilities, though. 
Alternatively, the UE could include a FeatureSetUplink with the better SRS-Resources also for the DL carrier. This means the UE will have to include at least one FeatureSetUplinkPerCC there, too. Hence, from FeatureSet perspective the UE seems to support UL on that Band B, too. But of course, it could indicate by absence of the uplink Bandwidth Class that it does actually not support UL (PUSCH) for the band. This could be done with the existing signalling, but admittedly, it is a bit of a hack as well.
Phase II: potential agreeable CR 
Option 1: to include SRS resource capability in FeatureSetDownlink as below. 
By adding this capability, in the above example of n3 + n77, the UE would report SRS-Resources for n77 in its downlink featureset and thus the network understands the max number of SRS ports supported for n77.
FeatureSetDownlink-v1540 ::= SEQUENCE {
    oneFL-DMRS-TwoAdditionalDMRS-DL         ENUMERATED {supported}                       OPTIONAL,
    additionalDMRS-DL-Alt                   ENUMERATED {supported}                       OPTIONAL,
    twoFL-DMRS-TwoAdditionalDMRS-DL         ENUMERATED {supported}                       OPTIONAL,
    oneFL-DMRS-ThreeAdditionalDMRS-DL       ENUMERATED {supported}                       OPTIONAL,
    pdcch-MonitoringAnyOccasionsWithSpanGap SEQUENCE {
        scs-15kHz                               ENUMERATED {set1, set2, set3}                OPTIONAL,
        scs-30kHz                               ENUMERATED {set1, set2, set3}                OPTIONAL,
        scs-60kHz                               ENUMERATED {set1, set2, set3}                OPTIONAL,
        scs-120kHz                              ENUMERATED {set1, set2, set3}                OPTIONAL
    }                                                                                    OPTIONAL,
    pdsch-SeparationWithGap                 ENUMERATED {supported}                       OPTIONAL,
    pdsch-ProcessingType2                   SEQUENCE {
        scs-15kHz                               ProcessingParameters                         OPTIONAL,
        scs-30kHz                               ProcessingParameters                         OPTIONAL,
        scs-60kHz                               ProcessingParameters                         OPTIONAL
    } OPTIONAL,
    pdsch-ProcessingType2-Limited           SEQUENCE {
        differentTB-PerSlot-SCS-30kHz           ENUMERATED {upto1, upto2, upto4, upto7}
    } OPTIONAL,
    dl-MCS-TableAlt-DynamicIndication       ENUMERATED {supported}                       OPTIONAL
}

FeatureSetDownlink-v15xy ::= SEQUENCE {
supportedSRS-Resources              SRS-Resources                                                           OPTIONAL
}


Option 2: to include FeatureSetUplink even uplink carrier is not supported on that band
In the above example of n3 + n77, this option is to include the FeatureSetUplink even for n77 for the purpose of indicating the SRS capabilities. To be more specific, the UE is supposed to include supportedSRS-Resources only in FeatureSetUplink. However it is not possible to omit the inclusion of featureSetUplinkPerCC as this is mandatory to be present if FeatureSetUplink is reported. Thus this option results in carrying both supportedSRS-Resources and at least one featuresetPerCC in the end. 
It needs to be noted that this approach is not consistent with the statement in 38.331 “The FeatureSetUplinkId =0 is not used by an actual FeatureSetUplink but means that the UE does not support a carrier in this band of a band combination” and thus might bring inter-operability issues.
FeatureSetUplink ::=                SEQUENCE {
    featureSetListPerUplinkCC           SEQUENCE (SIZE (1.. maxNrofServingCells)) OF FeatureSetUplinkPerCC-Id,
    scalingFactor                       ENUMERATED {f0p4, f0p75, f0p8}                                          OPTIONAL,
    crossCarrierScheduling-OtherSCS     ENUMERATED {supported}                                                  OPTIONAL,
    intraBandFreqSeparationUL           FreqSeparationClass                                                     OPTIONAL,
    searchSpaceSharingCA-UL             ENUMERATED {supported}                                                  OPTIONAL,
    dummy1                              DummyI                                                                  OPTIONAL,
    supportedSRS-Resources              SRS-Resources                                                           OPTIONAL,
    twoPUCCH-Group                      ENUMERATED {supported}                                                  OPTIONAL,
    dynamicSwitchSUL                    ENUMERATED {supported}                                                  OPTIONAL,
    simultaneousTxSUL-NonSUL            ENUMERATED {supported}                                                  OPTIONAL,
    pusch-ProcessingType1-DifferentTB-PerSlot SEQUENCE {
        scs-15kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,
        scs-30kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,
        scs-60kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,
        scs-120kHz                                ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL
    }                                                                                                           OPTIONAL,
    dummy2                               DummyF                                                                 OPTIONAL
}

Option 3: to reuse the SRS resource capability from the other Band
Again in the above example of n3 + n77, this means n77 would not report its own SRS resources capability and the network applies the SRS resources capability from n3 to n77. 
It is worth mentioning that even in the legacy signalling, the SRS resource capability is already defined as per band per BC capability, which allows different capabilities to be set for different bands under a certain band combination. This has been reflected in TR 38.822 clearly in the RAN1 feature list. The option does not allow different capabilities for SRS resources for different bands for a certain BC.
Option 4: New per-band SRS resource capabilities for SRS carrier switching are introduced as below:
SRS-ResourcesCarrierSwitch-v15xy ::=  SEQUENCE {
    maxNumberSRS-PerBWP                   ENUMERATED {n1, n2, n4, n8, n16}    OPTIONAL,
    maxNumberSRS-per-BWP-PerSlot          INTEGER (1..6)                      OPTIONAL,
    maxNumberSRS-Ports-PerResource        ENUMERATED {n1, n2, n4}             OPTIONAL
}

These are utilized via BandParameters as shown below (i.e. they complement the existing capabilities for SRS carrier switching time):
BandParameters-v1540 ::=            SEQUENCE {
    srs-CarrierSwitch                   CHOICE {
        nr                                  SEQUENCE {
            srs-SwitchingTimesListNR            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeNR
        },
        eutra                               SEQUENCE {
            srs-SwitchingTimesListEUTRA         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeEUTRA
        }
    }                                                                              OPTIONAL,
    srs-TxSwitch                    SEQUENCE {
        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,
        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL
    }                                                                              OPTIONAL
}


BandParameters-v15xy ::=            SEQUENCE {
    srs-CarrierSwitchResources-v15xy            CHOICE {
        nr                                  SEQUENCE {
            srs-ResourcesNR-v15xy            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-ResourcesCarrierSwitch-v15xy
        },
        eutra                               SEQUENCE {
            srs-ResourcesEUTRA-v15xy         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS- ResourcesCarrierSwitch-v15xy
        }
    }   OPTIONAL
}



Question 2: Which option is preferred by companies? 

	Company
	Which option?
	Comments

	Huawei
	Option 1
	For Option 2, we are a bit worried that this might lead to backward compatibility issues as at least one featureset per cc has to be included in the FSUL. The network might misinterpret this as the UE supports uplink carrier, as this is not the original principle to justify whether uplink carrier is not supported described in 38.331. We are wondering whether companies have checked inter-operability for this option.

For Option 3, as we explained also in the email thread, this has been agreed in the RAN1 feature list as a per band per BC feature. This means it naturally allows different SRS resource capabilities for a certain BC. This would be typical if considering different characteristics for different bands due to RF difference on different bands, e.g. the UE can support 2 Tx for Band A but only 1 Tx for Band B, and this would result in different number of SRS ports supported for these two bands. If SRS carrier switching is from Band A to Band B, to reuse the SRS resource capability from Band A might lead to the failure because Band B has lower capability as Band A. So it is not always the case that the UE can reuse the capability from the source band to the target band. 

	Nokia, Nokia Shanghai Bell
	Option 4 (Option 3 is also acceptable)
	Option 1 breaks the principle of UL/DL isolation, whereas option 2 creates problems because it would mean UL is supported implicitly. Option 3 is fine in the sense that we don’t see why UE would support different SRS resources in the target band when the UL resources from source band are switched to target band. This seems to have been glossed over during Rel-15 as the SRS resource support seems more intended for regular SRS usage (eveidenced by the split to AP/SP/P SRS capabilities). However, even with option 3, it should be made clear that only the AP SRS capabilities are applicable for SRS carrier switching.
However, we think option 4 is the cleanest alternative: With that, the SRS carrier switching capabilities are completely redefined by adding them to the existing SRS carrier switching time configuration: This would also not require breaking existing FS principles, and would still allow flexibility in per-band SRS resources.
Finally, we would note that whichever way the fix is done, the change is NBC: UEs currently CANNOT support the signaling of Option 1 because the signalling doesn’t exist. The only BC-compatible signalling would be to assume UE only supports 1 SRS per slot with 1 SRS resource, since that has to be supported at minimum for any case with SRS.

	MediaTek
	Option 1 is sufficient.
Option 3 is not acceptable.
	Option 3 is not backward compatible, so not acceptable to us. For new signalling, we understand both Option 1 and 4 works. Option 1 aims to minimize the change by reusing current signalling. We think Option 1 is sufficient to address current problem.
For Option 4, my understanding is it goes beyond BC without UL CA, it can replace the current SRS switch capability completely. We agree with Nokia that there are issues on SRS switch capability and operation and we are ok to discuss ways to reform and how to involve R1. In general, it is more a TEI discussion.

	CATT
	Option 1
	First of all we tend to think explicit signalling is better compared with implicit mechanism such as option 3. 

Then among option 1/2/4 we prefer option 1. 
· The potential issues with option 2 are as mentioned by HW and Nokia. We tend to agree. 
· For option 4, it needs further discussions. Currently srs-SwitchingTimesListNR is reported for each band pair in all the band combinations, while srs-ResourcesNR is reported for each combination of FeatureSets. The signalling structure today is so that for the same band pair {band A, band B}, there can be multiple FeatureSets, i.e., in different combinations of FeatureSets the reported capabilities can be different. 

For option 1 we do not see how this violates UL/DL splitting, as long as the signalling is clearly specified that it is for SRS capability for PUSCH-less UL carrier. 

	CMCC
	Option 1
	Option 1 is straightforward and backward compatible way. By indicating the SRS resource for the DL cell, the network can clearly get the missing SRS capability details when FeatureSetUplink is not transmitted. 

	vivo
	Option 1/
	Option 2 create new issue as explained by Huawei and Nokia. It may implicitly mean the UE supports UL carriers. 
For option 3, we donot think reusing capability from one band to other bands is a good approach. 

Option 4 is a clean way, which is acceptable for us. But we agree with MediaTek it may need more discussion. 
Option 1 is the most simple and straight forward approach. 

	ZTE
	Option 1
	We are not sure if Option 3 can work properly all the time. For Option 1 and Option 4, we think option 1 is simpler and straightforward. 

	Samsung
	Option 1
	Option 1 has been around for some time and relatively well studied. We tend to agree to the view that if solution is needed explicit, backward compatible and clean signaling is preferable. Option 1 seems fitting that principle well. 

	
	
	

	
	
	

	
	
	



Summary of Phase II: 8 companies joined the discussion and 7 companies support Option 1. 4 companies raised concerns on Option 2 as there would be backward compatible issues. 4 companies raised concerns on Option 3 as it cannot address all the scenarios. 3 companies think Option 4 might work and more companies think Option 4 require more discussion. As there is majority to supports option 1 it is reasonable to go ahead with Option 1. The corresponding CRs will be prepared by the email moderator.
Conclusion
Proposal: to include SRS resource capability in FeatureSetDownlink for SRS-only cells in the UE capability reporting and agree the corresponding CRs in [1][2].
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