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Introduction
In RAN1#92bis meeting [1], the following agreement was made for SRS antenna switching as:
· 1T4R antenna switching for SRS transmission is supported by 2 aperiodic SRS resource sets 
· two aperiodic SRS resource sets with total four SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port
· each of the two SRS resource sets consists of two SRS resources, or one SRS resource set consists of a single SRS resource and the other SRS resource set consists of three SRS resources
· the UE shall expect the same value for the higher layer parameters alpha-srs, p0-srs, srs-pathlossReference-rs-config and srs-pcadjustment-state-config in the two SRS resource sets
· FFS: On UE ambiguity if two DCI triggers separately triggers two SRS resource sets
· FFS: The gap before or after any SRS resource set for antenna switching
· FFS: The number of SRS resource sets for other case
Above FFS points will be discussed in this contribution.
Aperiodic SRS transmission for 1T4R antenna switching
Based on the agreements in RAN1#92bis meeting [1], two aperiodic SRS resource sets should be configured in order to support 1T4R antenna switching. Specifically, the two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. Therefore, a total of four SRS resources will be transmitted in different symbols of two different slots, and where the SRS port of each SRS resource is associated with a different UE antenna port. If two aperiodic SRS resource sets for 1T4R antenna switching are configured by higher layer parameter, then gNB can consider the following two triggering methods for 1T4R antenna switching:
· Two DCIs triggering different SRS resource set with different SRS request fields
· One DCI triggering two SRS resource sets where two sets are configured with same value of higher layer parameter ‘aperiodicSRS-ResourceTrigger’
If gNB triggers two aperiodic SRS resource sets based on the first method above, there is a possibility that UE cannot receive or decode one of DCIs. Then, SRS resource(s) within one set cannot be transmitted. However, these remaining SRS resource(s) can be transmitted again by gNB’s retrial. On the other hand, if gNB triggers two aperiodic SRS resource sets based on the second method above, two sets are triggered by one DCI and the problem of the first method will disappear. Either way is possible for triggering 1T4R antenna switching and there is no UE ambiguity. Therefore, we can made the following observation:
Observation: There is no UE ambiguity on 1T4R antenna switching if gNB properly triggers two aperiodic SRS resource sets.
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Figure 1 The gap between SRS and other channels/RSs with 1T4R antenna switching
Next, a guard period between SRS resources within a SRS resource set is supported in the case the SRS resource of a set are transmitted in the same slot. This gap is required to ensure the physical antenna switching timing. However, we need to discuss further whether the gap between SRS resource set and other channels or reference signals is necessary or not. Since two SRS resource sets can be transmitted in two different slots for 1T4R antenna switching and in this case SRS resources will be transmitted in different symbols of two different slots, the gap between SRS and other channels/RSs may be necessary. For instance, as shown in Figure 1, if PUSCH is transmitted by antenna port 'B' and the following SRS resources within a set is transmitted by SRS antenna switching in order of antenna port 'A  B' in the first slot and ‘C  D’ in the second slot, then the gap between the PUSCH and the SRS resource set would be necessary for the physical antenna switching timing. In this aspect, we propose:
Proposal 1: The gap is supported before and after any SRS resource set for antenna switching.
The following table provides the corresponding text proposal for Proposal 1:
	Text proposal for Proposal 1:
In TS 38.214 [2], Section 6.2.1.2 UE antenna switching
…
and a guard period of Y symbols, where the UE does not transmit any other signal, is used in the case the SRS resource of a set are transmitted in the same slot. In this case, the guard period is in-between the SRS resources of the set,. In addition, a guard period of Y symbols, where the UE does not transmit any other signal, is used in the case the two SRS resource sets are transmitted in the different slot. In this case, the guard period is in-between the SRS resource set and other channels.
…


In addition, support of two aperiodic SRS resource sets in the cases of 1T2R and 2T4R would be beneficial considering more flexible allocation of data and reference signal within a slot. Since duration in symbols for slot can be very flexible in NR, possible location for SRS can be very limited when the number of symbols in slot is small. Specifically, the number of symbols is within the range of 4 to 14 symbols in case of PUSCH mapping type A while the number of symbols can be 1 to 14 symbols in case of PUSCH mapping type B. Therefore, inter-slot antenna switching can be applied when enough SRS symbols within a slot are not ensured for SRS antenna switching. Therefore, we propose:
[bookmark: _GoBack]Proposal 2: Two aperiodic SRS resource sets can be configured for 1T2R and 2T4R antenna switching.
The following table provides the corresponding text proposal for Proposal 2:
	Text proposal for Proposal 2:
In TS 38.214 [2], Section 6.2.1.2 UE antenna switching
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:
-	SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, and where the SRS port of the second resource is associated with a different UE antenna port than the SRS port of the first resource or
-  two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ with a total of two SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource is associated with a different UE antenna port. The two sets are each configured with one SRS resource. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. or,
-	SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports, and where the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or
-  two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ with a total of two SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of two SRS ports, and where the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource. The two sets are each configured with one SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. or,	
-	SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port, or
-	two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. Or, 
-	SRS resource set with one SRS resource, where the number of SRS ports is equal to 1, 2, or 4
…


Conclusions
This contribution discusses on issues for SRS maintenance and proposes the followings depending on the discussion:
Proposal 1: The gap is supported before and after any SRS resource set for antenna switching.
Proposal 2: Two aperiodic SRS resource sets can be configured for 1T2R and 2T4R antenna switching.
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