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1 Introduction

In RAN#79 meeting, the updated NR specifications after RAN1#92 meeting were endorsed. It was also agreed that RAN1 shall continue to focus on stabilizing the current Rel-15 NR specifications in RAN1#92bis and RAN1#93 meetings because there are still some remaining issues to be solved. We provide our proposals and TPs on SRS related remaining issues in this contribution.
2 SRS related issues
2.1 The transmission comb of SRS port
In RAN1 #92 meeting, there is a working assumption that NR supports the case that different ports of one 4-port SRS resource have different comb offsets for comb 2 and 4. In LTE, the orthogonality among SRS ports of one UE can be achieved by different cyclic shifts and/or different transmission comb offsets, this feature should also be supported by NR. 

Proposal 1: Confirm the working assumption that NR supports the case that different ports of one 4-port SRS resource have different comb offsets for comb 2 and 4.
2.2 Full hopping bandwidth for SRS
When UE SRS frequency hopping is described in section 6.2.1.1 in TS 38.214, a UE may be configured with intra-slot frequency hopping within a bandwidth part, where the full hopping bandwidth is sounded with an equal-size subband. In order to support such hopping with SRS full hopping bandwidth, clarification for full hopping bandwidth is needed in TS 38.211 accordingly for aperiodic SRS transmission. 

TP1：The text in {38.211：6.4.1.4.3
Mapping to physical resources }
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 is the repetition factor and is contained in the higher layer parameter SRS-ResourceMapping.         


2.3 UE antenna switching for aperiodic SRS
For sounding different antenna ports, RAN4 has agreed that antenna switching time is 15 us. It means that the guard period of two SRS transmission for antenna switching should occupy at least one OFDM symbol. Considering that at most 6 symbols can be configured to UE in one slot, 1T4R antenna switching for aperiodic SRS cannot be achieved within one slot because of insufficient resources for guard period. To support 1T4R antenna switching for aperiodic SRS, we can specify that UE is expected to be configured with the resources in a resource set in the order of time domain, and if the symbol index of a configured resource is the same or smaller the symbol index of previous configured resource, UE should assume that the configured resource is in the next UL symbol with the configured symbol index in the next slot which contain UL symbol.  The illustration of this process is shown in Fig.2. 
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Fig.2: Illustration of 1T4R antenna switching for aperiodic SRS

In addition, gNB should also ensure a proper gap between PUSCH/PUCCH transmission and the SRS resource if they use different antennas. As shown in Figure 3 for 1T4R, Y symbol gap should be ensured between PUSCH/PUCCH in slot 2 and the third SRS resource if antenna port 1 is assumed for PUSCH/PUCCH transmission as that in slot 1. Furthermore, if slot 1 and slot 2 are adjacent slots, the Y symbol gap should also be guaranteed between the second SRS resource and PUSCH/PUCCH in slot 2.  
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Fig.3 Cross-slot antenna switching for 1T4R with PUSCH/PUCCH

From Fig.3 we can observe that no gap is needed between the first SRS resource and PUSCH/PUCCH if the same antenna is used for them, but it cannot ensure that the same antenna is used for the other SRS resources, so it will be better to reserve guard period between SRS resources except the first one and PUSCH/PUCCH.

Proposal 2: Except for the first SRS resource in the SRS resource set, the UE is not expected to transmit any other signal in the Y-symbol guard period between any other SRS resource and PUSCH/PUCCH transmission.  
TP2：The text in {38.214：6.2.1.2
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 with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports, or

-
SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports where the port pair of the second resource is associated with a different UE antenna pair than the port pair of the first resource, or

-
SRS resource set with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port being associated with different UE antenna ports,

and a guard period where UE does not transmit any other signal of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.  Except for the first SRS resource in the SRS resource set, the UE is not expected to transmit any other signal in the Y-symbol guard period between any other SRS resource and PUSCH/PUCCH transmission.  
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
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When SRS resource type is configured as aperiodic, UE is expected to be configured with the resources in a resource set in the order of time domain, and if the symbol index of a configured resource is the same or smaller than the symbol index of previous configured resource in the resource set, UE should assume that the configured resource is in the next slot which contains the configured UL symbol.


	


3 Conclusion

In this contribution, we provide some TPs and proposals on SRS related issue to the current NR specifications and we have the following proposal:

Proposal 1: Confirm the working assumption that NR supports the case that different ports of one 4-port SRS resource have different comb offsets for comb 2 and 4.
Proposal 2: Except for the first SRS resource in the SRS resource set, the UE is not expected to transmit any other signal in the Y-symbol guard period between any other SRS resource and PUSCH/PUCCH transmission.
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