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1. Introduction
In last RAN4 meeting, the RRM requirement for SRS antenna port switching has been discussed and the conclusions were captured in the WF[1]. However, there are couple of open issues from last meeting, and in this contribution, we continue discussing the RRM requirement for SRS antenna port switching.
2. Scope of SRS antenna switching requirement
In last meeting, some agreements on scope of SRS antenna switching requirement were,
	· Issue 1-1-1: whether delay requirement would be defined in RRM for SRS antenna port switching
· Agreements:
· Do not define SRS antenna port switching delay requirement in RRM
· FFS whether and how to define the scheduling restriction before and after SRS transmission for the cell with SRS antenna port switching
· There are no further scheduling restrictions for SRS symbols in addition to the restrictions defined in RAN1 specifications
· Issue 1-1-2: RAN4 defines the requirement only for SRS antenna port switching in FR1 or in both FR1 and FR2  
· Agreement
· Define the RRM requirements at SRS antenna switching only for FR1 unless the transient period in FR2 gets clarified in RF session (the scope of “RRM requirements” here depends on the conclusions from issue 1-1-1)
· Issue 1-1-3: Impact of SRS antenna port switching to other RRM requirements  
· FFS
· Option 1 (CATT): No RRM requirement would be impacted by SRS antenna port switching. 
· Option 2 (Apple, OPPO, Ericsson): Regarding the impact of SRS antenna port switching to other RRM requirements, RAN4 would clarify the relaxation or applicability in those RRM requirements whose wanted DL RS or UL RS could be interrupted by SRS antenna port switching, e.g., the delay requirement could be extended if SRS antenna port switching happens during the UE procedure, or the requirement only applies when SRS antenna port switching is not colliding with the reference signal.
· Option 3 (QC, Apple, vivo, Xiaomi, Huawei(without LTE SRS antenna port switching)): 
· No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.
· E-UTRA SRS antenna switching colliding with NR measurement: FFS
· Option 4 (NEC): For impact on other RRM requirements due to SRS antenna port switching, RAN4 shall consider SRS carrier switching as the baseline. RAN4 should first discuss and agree on timing misalignment value before discussion of SRS antenna port switch impact on gNB measurements.   
· Option 5(Nokia): Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.
· Option 6 (Ericsson): Further look into performance impact on timing-based measurements from SRS antenna port switching, and if needed, identify how to mitigate performance degradation (e.g. by avoiding switching during timing-based measurements).
· Option 7 (vivo, Huawei, CATT): Do not consider impact to timing measurements in R17 SRS antenna port switching.
· Option 8 (Nokia, NEC) : TBD after the interruption of SRS antenna port switching is clarified
· Issue 1-1-4: Impact of SRS antenna port switching to positioning related requirements 
· FFS:
· Option 1 The impact of SRS antenna switching on positioning related measurement will not be discussed in this Rel-17 FeRRM
· Option 2 (Ericsson): Discuss the impact of SRS antenna switching on positioning related measurement in this Rel-17 FeRRM.



Regarding the scheduling restriction on the carrier where SRS antenna port switching is performed, it needs to consider three parts: transient time before and after SRS transmission occasion, the guard period in SRS transmission occasion, and the SRS symbols. The transient period for SRS antenna port switching is defined in the time mask requirement in TS38.101-1, as duplicated below,
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It was defined that the transient period of 15 us applies before and after SRS transmission to all the transmit CCs in CA with the CC sounding SRS, and UE RF requirements do not apply during this transient period. Since only FR1 case is considered here, the 15us transient time can be covered by one symbol length. So scheduling restriction shall include 1 data symbol before SRS transmission and 1 data symbol after SRS transmission occasion. Inside the SRS transmission occasion, RAN1 defined that UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. Besides guard period, since part of transient period may be contained in the SRS symbol (as shown in the following figure), the data/control transmission/reception during SRS symbol duration cannot be guaranteed either.
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So we propose that,
Proposal 1: UE has scheduling restriction to not transmit PUCCH/PUSCH/SRS or not receive SSB/PDCCH/PDSCH/TRS/CSI-RS for CQI on symbols for SRS antenna port switching guard period, and on symbols for SRS transmission for antenna port switching, and on 1 data symbol before SRS transmission and 1 data symbol after SRS transmission. 
Regarding the impact of SRS antenna port switching to other RRM requirement, we think the same methodology in LTE spec could be re-used. In LTE TS36.133, RAN4 has added some clarification in the impacted RRM requirements, e.g.,
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So, we could clarify the relaxation/applicability in those RRM requirements whose DL RS or UL RS could be interrupted by SRS antenna port switching, e.g., the delay requirement could be extended, or the requirement only applies when SRS antenna port switching is not colliding with the reference signal. In the NR carrier based switching, we had some agreements before (R4-2002246), duplicated as below,
	· No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS carrier switching
· NR measurements are always prioritized
· the interruption requirement due to SRS carrier switching does not apply
· Impact of NR SRS carrier switching on requirements based on other NR uplink or downlink signals in RRM specifications is FFS


So, agree with option 3 in last meeting that,
· No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.
Regarding LTE SRS antenna port switching, it’s not in the scope of this WI, we do not need to consider the LTE SRS antenna port switching in this requirement design.
Observation: LTE SRS antenna port switching is out of scope of this R17 FeRRM WI.
Proposal 2: Impact of SRS antenna port switching to other RRM requirements is defined as:
· No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.

Regarding the impact of SRS antenna port switching to positioning related requirements, we think the positioning SRS is out of scope of this WI. However, the NR legacy SRS antenna port switching may cause impact to the positioning related measurement at UE, and we are open to discuss it in R17 positioning enhancement WI.
Proposal 3: RAN4 will not discuss the antenna port switching of positioning SRS in R17 FeRRM WI. The impact of legacy SRS antenna switching on positioning related measurement can be FFS in R17 positioning enhancement WI. 
3. Interruption requirement applicability
In last meeting, some agreements on interruption requirement applicability were,
	· Issue 1-2-1: Interruption requirement applicability
· Agreement: The interruption requirement should be defined based on the band combination capability reported by UE, i.e., txSwitchImpactToRx or txSwitchWithAnotherBand.
· FFS: SRS antenna switching interruptions on both DL and UL applies to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand.
· Issue 1-2-2: whether same interruption requirement applies to different SRS antenna port  
· FFS:
· Option 1 (CATT, Apple, OPPO, vivo, Huawei, Xiaomi, QC, Intel, MTK): use same set of requirements for different SRS antenna switch patterns
· Option 2 (LGE): The interruption could be different according to ‘resourceType’.
· Issue 1-2-3: Would the interruption requirement based on different SCS?
· Agreement
· Interruption requirement is based on the aggressor CC and victim CC SCS.
· Issue 1-2-4: Would the interruption requirement differentiate between sync and async cases?
· FFS:
· Option 1 (MTK, Apple, Intel, vivo, OPPO, Xiaomi, QC): No; one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
· Option 1a (Apple, Xiaomi, QC): No, interruption requirement is based on the async case for the minimum requirement.
· Option 2 (CATT, Ericsson, LG, Nokia, NEC): Yes, the interruption requirement can differentiate between sync and async cases.
· Issue 1-2-5: Interruption requirement for UE with or without per-FR MG capability
· FFS:
· Option 1 (MTK, CATT, HW, vivo, Ericsson, Intel, QC): Interruption requirement of SRS antenna port switching will not depend on for per-UE or per-FR gap capability.
· Option 2 (Apple, OPPO, Xiaomi): No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4. But in the interruption requirement applicability condition, RAN4 shall clarify that the indication of txSwitchImpactToRx or txSwitchWithAnotherBand is not allowed to indicate any band combination cross FR1 and FR2 if UE is capable of per-FR MG.
· Option 4 (Ericsson, Nokia, NEC): Potential impact of UE capability for per-FR gap on interruption requirements can be further studied once the other aspects influencing the interruption time have been settled.



In RAN2 TS38.306 spec, it was defined that,
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When UE supports SRS antenna port switching for DL CSI acquisition, it could indicate the capability of the impact to other Rx. And in RAN4 RF spec TS38.101, the SRS time mask has been defined, in which the uplink transmission on other uplink CCs would also be impacted since the SRS antenna switching without involving carrier frequency change needs to conduct the PA ramp down/up and antenna switching from one port to the other port. Since in TS38.306 txSwitchImpactToRx and txSwitchWithAnotherBand are used to indicate such impacts for BC respectively, it does not need to use other capability indication to determine the interruption applicability, e.g., per-FR MG or per-UE MG capability is not needed to determine whether interruption from one CC to other CC is needed or not. Since in these two signaling explicitly indicate the impact to DL and/or UL, we think it’s reasonable to follow the signaling definition, that is, txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only. If both DL and UL on the victim band are impacted by the SRS antenna port switching, both signalings would be used then.
Proposal 4: txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only.
Regarding the issue 1-2-2 “whether same interruption requirement applies to different SRS antenna port switching patterns”, even though UE may have different switching pattern for different capability of “supportedSRS-TxPortSwitch” and the number of port switching could be different, the interruption requirement shall be defined based on a generic manner rather than in a pattern-specific manner. Additionally, we think we are discussing the interruption length in a slot, but how many or which slots would be interrupted is up to SRS antenna port switching configuration. So, we propose, 
Proposal 5: RAN4 uses same interruption requirement applies to different SRS antenna port switching patterns.
Regarding issue 1-2-4, we need to consider the TA between DL and UL as well as the time difference between CCs in CA(MTTD/MRTD). Regarding the different CA scenarios, in R16 carrier based SRS switching, we have conclusion in R4-2012155 that,
· Interruption requirements for CA case 1, case 2 and case 3
· The same interruption requirements as for async case in the spec shall apply
Where,
· Case 1: CA is co-location deployed
· Case 2: Single TAG CA, or carriers in the same TAG for multiple TAG CA
· Case 3: uplink time difference does not exceed a threshold X
· X = [5] us
So here, we think the same principle shall be applied since sync and async may have the same interruption. 
Proposal 6: Interruption requirement is based on the async case for the minimum requirement.
Regarding issue 1-2-5, as agreed in issue 1-2-1, there is no need to define the UE (not) capable of per-FR gaps requirement for SRS antenna port switching in RAN4. If the indication of txSwitchImpactToRx or txSwitchWithAnotherBand is for a BC cross FRs but UE can support per-FR MG, that would be a confusing case in the requirement design. 
In current TS38.133, RAN4 defined that,
[image: ]
The cross-FR interruption is not allowed when UE support per-FR MG capability, and therefore the indication of txSwitchImpactToRx or txSwitchWithAnotherBand is not allowed to indicate any band combination cross FR1 and FR2 if UE is capable of per-FR MG, and RAN4 could add such clarification in the requirement applicability condition.
Proposal 7: No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4. But no requirement would be applied if txSwitchImpactToRx or txSwitchWithAnotherBand indicates any band combination cross FR1 and FR2 when UE is capable of per-FR MG.
4. Interruption requirement design for SRS antenna port switching
In last meeting, some agreements on interruption requirement design were,
	· Issue 1-3-1: The interruption requirement is defined based on slot level or symbol level
· FFS:
· Option 1 (MTK, Xiaomi, CATT, Apple, QC, vivo, OPPO, Huawei, Intel): based on slot level
· Option 2 (CMCC): if the interruption time only includes transient periods before and after SRS transmission, and considering that the transient period specified in FR session is 15us, it is suggested to specify the interruption requirements based on symbol level.
· Option 3 (LGE, Ericsson): The interruption requirement can be defined based on slot level for full uplink symbols within a slot and based on symbol level for flexible symbols within slot.
· Option 4 (NEC, Ericsson, HW, CMCC, Nokia): based on symbol level
· Issue 1-3-2: The components within interruption time of SRS antenna port switching in FR1   
· Issue 1-3-3: if option 1 or option 4 is adopted in issue 1-3-2, details of the interruption time in FR1
· FFS:
· Option 1 (MTK, QC, Apple, LG, OPPO, Huawei, vivo): Interruption time is specified based on 2 transient period (2*15us) and 6 symbol time
· Option 2 (Apple): Interruption time is specified based on 2 transient period (2*10us) and 6 symbol time
· Option 4 (Ericsson, CATT, Nokia, NEC): depends on the conclusions from other issues.
· Issue 1-3-4: If option 2 in issue 1-1-2 is adopted, the components within interruption time of SRS antenna port switching in FR2
· Agreement:
· Based on the conclusion in issue 1-1-2, this issue can be skipped.
· Issue 1-3-5: Interruption requirement proposals 
· FFS: options could be found in section 1.2.3 for issue 1-3-5 of email summary document R4-2105818



The guard period in RAN1 TS38.214 is defined as below,
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In our understanding, RAN1 has chosen to use the most conservative way to define the guard period and no signals would be expected to transmit in guard period. We propose to use the RAN1 guard period as baseline to determine the interruption requirement. However, similar as interruption requirements for SRS carrier-based switching, even though the GP is at symbol level, but the interruption requirement shall still be defined in unit of slot for NR and in unit of subframe for LTE. In last meeting, some companies thought the interrupting requirement may be defined in unit of symbols since transient time for SRS antenna port switching is 15us from RF spec, but we have different understanding: with the MTTD/MRTD and TA, we cannot precisely determine which DL symbols or UL symbols on other CCs are interrupted by SRS antenna port switching, and therefore using slot level interruption requirement would be a reasonable solution.
Proposal 8: Interruption requirement of SRS antenna port switching shall be defined based on slot level for NR victim CC and based on subframe level for LTE victim CC respectively.
Regarding the components within interruption time of SRS antenna port switching in FR1, the following figure illustrates the SRS antenna port switching in a UL slot. Based on proposal 5, we think the interruption requirement shall apply for all possible switching patterns, and therefore the minimum requirement in the worst case shall consider following components in the SRS antenna port switching:
· Antenna port switching time between SRS symbols in slot (transient time)
· SRS transmission time
· Transient time before and after SRS transmission occasion (15us as shown in figure 1)
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Figure 1. Illustration of SRS antenna port switching in a uplink slot
Thus, we propose,
Proposal 9: The components within interruption time of SRS antenna port switching in FR1 include:
· Antenna port switching time between SRS symbols in slot (transient time)
· SRS transmission time
· Transient time before and after SRS transmission occasion.
With proposal 9, the total interruption time due to SRS antenna port switching in one UL slot could be:
· 6 symbols, accounts for SRS GP and SRS transmission symbols, that is up to 6 symbols, and
· 2*15us, accounts for transient time before and after SRS transmission occasion
Even though some SRS resource sets for antenna switching may take two slots (one slot can only be used for 3 SRS symbols if those 3 SRS symbols are with different antenna port), RAN4 does not need to specialize this case and the interruption could be checked slot by slot. For instance, in T1R4 case, UE may use 2 slots for 4 times of SRS antenna port switching, but the interruption requirement in each slot could be same, and we only need to determine the interruption length in each slot. So, the interruption time due to SRS antenna port switching in one UL slot is: 6 symbols + 30us.
Proposal 10: Interruption time is specified based on 2 transient period (2*15us) and 6 symbol time.
Based on all of the above analysis, the interruption requirement could be defined as below,
Proposal 11: the interruption requirement of SRS antenna port switching is summarized as:
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2


 Unit of interruption requirement is slot for NR and subframe for LTE.
5. Conclusion
In this contribution we discuss the preliminary RRM requirements for SRS antenna port switching.
Proposal 1: UE has scheduling restriction to not transmit PUCCH/PUSCH/SRS or not receive SSB/PDCCH/PDSCH/TRS/CSI-RS for CQI on symbols for SRS antenna port switching guard period, and on symbols for SRS transmission for antenna port switching, and on 1 data symbol before SRS transmission and 1 data symbol after SRS transmission. 
Observation: LTE SRS antenna port switching is out of scope of this R17 FeRRM WI.
Proposal 2: Impact of SRS antenna port switching to other RRM requirements is defined as:
· No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.
Proposal 3: RAN4 will not discuss the antenna port switching of positioning SRS in R17 FeRRM WI. The impact of legacy SRS antenna switching on positioning related measurement can be FFS in R17 positioning enhancement WI. 
Proposal 4: txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only.
Proposal 5: RAN4 uses same interruption requirement applies to different SRS antenna port switching patterns.
Proposal 6: Interruption requirement is based on the async case for the minimum requirement.
Proposal 7: No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4. But no requirement would be applied if txSwitchImpactToRx or txSwitchWithAnotherBand indicates any band combination cross FR1 and FR2 when UE is capable of per-FR MG.
Proposal 8: Interruption requirement of SRS antenna port switching shall be defined based on slot level for NR victim CC and based on subframe level for LTE victim CC respectively.
Proposal 9: The components within interruption time of SRS antenna port switching in FR1 include:
· Antenna port switching time between SRS symbols in slot (transient time)
· SRS transmission time
· Transient time before and after SRS transmission occasion.
Proposal 10: Interruption time is specified based on 2 transient period (2*15us) and 6 symbol time.
Proposal 11: the interruption requirement of SRS antenna port switching is summarized as:
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2


 Unit of interruption requirement is slot for NR and subframe for LTE.
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The SCell deactivation delay specified in this section can be extended with each SRS carrier based switching to any
carrier occuring during the SCell deactivation procedure.
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- No SRS carrier based switching occurs during the SCell activation procedure otherwise the PUCCH SCell
activation delay (T qenay_pucch scen) can be extended.
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srs-TxSwitch, srs-TxSwitch-v1610

Defines whether UE supports SRS for DL CSI acquisition as defined in clause
6.2.1.2 of TS 38.214 [12]. The capability signalling comprises of the following
parameters:

supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern
supported by the UE, which is mandatory with capability signaling. The
indicated UE antenna switching capability of 'xTyR' corresponds to a UE,
capable of SRS transmission on 'x' antenna ports over total of 'y' antennas,
where 'y' corresponds to all or subset of UE receive antennas, where 2T4R
is two pairs of antennas. supportedSRS-TxPortSwitch-v1610, which is
optional to report, indicates downgrading configuration of SRS Tx port
switching pattern. If the UE indicates the support of downgrading
configuration of SRS Tx port switching pattern using supportedSRS-
TxPortSwitch-v1610, the UE shall report the values for this as below, based
on what is reported in supportedSRS-TxPortSwitch.

supportedSRS-TxPortSwitch supportedSRS-TxPortSwitch-

v1610
tir2 tir1-t1r2
tir4 tir1-t1r2-tir4
t2r4 t1r1-t1r2-t2r2-t2r4
t2r2 tir1-t2r2
t4r4 t1r1-t2r2-t4r4
t1r4-t2r4 t1r1-t1r2-t2r2-t1r4-t2r4

txSwitchlmpactToRx indicates the entry number of the first-listed band with
UL (see NOTE) in the band combination that affects this DL, which is
mandatory with capability signaling;

txSwitchWithAnotherBand indicates the entry number of the first-listed band
with UL (see NOTE) in the band combination that switches together with this
UL, which is mandatory with capability signaling.

BC

FD

N/A

N/A









 

ETSI 

ETSI  TS  13 8  30 6  V16 . 2.0  ( 2 0 2 0 - 11) 233G PP  TS  38.3 06  v e r s ion  16.2 . 0  R e lea se  1 6SRS-SwitchingTimeNR  Indicates the interruption time on DL/UL reception within a NR band pair during the  RF retuning for switching between a carrier on one band and another (PUSCH-less)  carrier on the other band to transmit SRS. switchingTimeDL/ switchingTimeUL:  n0us represents 0 us, n30us represents 30us, and so on. switchingTimeDL/  switchingTimeUL is mandatory present if switching between the NR band pair is  supported, otherwise the field is absent. It is signalled per pair of bands per band  combination.  FD  No  N/A  N/A  SRS-SwitchingTimeEUTRA  Indicates the interruption time on DL/UL reception within a EUTRA band pair during  the RF retuning for switching between a carrier on one band and another (PUSCH- less) carrier on the other band to transmit SRS. switchingTimeDL/  switchingTimeUL: n0 represents 0 OFDM symbols, n0dot5 represents 0.5 OFDM  symbols, n1 represents 1 OFDM symbol and so on. switchingTimeDL/  switchingTimeUL is mandatory present if switching between the EUTRA band pair  is supported, otherwise the field is absent. It is signalled per pair of bands per band  combination.  FD  No  N/A  N/A 

srs-TxSwitch, srs-TxSwitch-v1610 

Defines whether UE supports SRS for DL CSI acquisition as defined in clause 

6.2.1.2 of TS 38.214 [12]. The capability signalling comprises of the following 

parameters: 

-  supportedSRS-TxPortSwitch indicates SRS Tx port switching pattern 

supported by the UE, which is mandatory with capability signaling. The 

indicated UE antenna switching capability of xTyR corresponds to a UE, 

capable of SRS transmission on x antenna ports over total of y antennas, 

where y corresponds to all or subset of UE receive antennas, where 2T4R 

is two pairs of antennas. supportedSRS-TxPortSwitch-v1610, which is 

optional to report, indicates downgrading configuration of SRS Tx port 

switching pattern. If the UE indicates the support of downgrading 

configuration of SRS Tx port switching pattern using supportedSRS-

TxPortSwitch-v1610, the UE shall report the values for this as below, based 

on what is reported in supportedSRS-TxPortSwitch. 

supportedSRS-TxPortSwitch  supportedSRS-TxPortSwitch-

v1610 

t1r2  t1r1-t1r2 

t1r4  t1r1-t1r2-t1r4 

t2r4  t1r1-t1r2-t2r2-t2r4 

t2r2  t1r1-t2r2 

t4r4  t1r1-t2r2-t4r4 

t1r4-t2r4  t1r1-t1r2-t2r2-t1r4-t2r4 

 

-  txSwitchImpactToRx indicates the entry number of the first-listed band with 

UL (see NOTE) in the band combination that affects this DL, which is 

mandatory with capability signaling; 

-  txSwitchWithAnotherBand indicates the entry number of the first-listed band 

with UL (see NOTE) in the band combination that switches together with this 

UL, which is mandatory with capability signaling. 

For txSwitchImpactToRx and txSwitchWithAnotherBand, value 1 means first entry, 

value 2 means second entry and so on. All DL and UL that switch together indicate 

the same entry number. 

The entry number is the band entry number in a band combination. The UE is 

restricted not to include fallback band combinations for the purpose of indicating 

different SRS antenna switching capabilities. 

 

NOTE:  The first-listed band with UL includes a band associated with 

FeatureSetUplinkId set to 0 corresponding to the support of SRS-

SwitchingTimeNR. 

BC  FD  N/A  N/A 
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For a UE which does not support per-FR measurement gaps, interruptions to the PSCell or activated SCG SCells may
be caused by EUTRA PCell, EUTRA SCells or SCells on any frequency range. For UE which support per-FR gaps,

interruptions to the PSCell or activated SCG SCells may be caused by EUTRA PCell, EUTRA SCells or SCells on the
same frequency range as the victim cell.
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The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case
the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.

The UE shall expect to be configured with the same number of SRS ports for all SRS resources in the SRS resource
set(s) with higher layer parameter usage set as 'antennaSwitching'.
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The value of Y is defined by Table 6.2.1.2-1.

Table 6.2.1.2-1: The minimum guard period between two SRS resources of an SRS resource set for
antenna switching

M Af = 2% .15 [kHz] Y [symbol]
0 15 1
1 30 1
2 60 1
3 120 2











image9.emf
The antenna port switching happen within the last
6 symbols of UL slot 1
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