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Introduction
In this contribution, we provide text proposals related to SRS sections in 38.211 [2] and 38.214 [1].
Discussion
Periodicities for SRS
In RAN1 #91 meeting, the following was agreed regarding the periodicity of frame structure:
Agreements:
· For the cell-specific RRC configuration of the semi-static DL/UL assignment,
· Add additional periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)
· Also support 2 concatenated DL-unknown-UL periodicity
· Add 1 bit in semi-static DL/UL assignment to indicate if the second periodicity is included
· The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms
· When two perodicities are included, the corresponding parameters are independently configured.
· Note: it will be discussed to preclude some combinations (no additional higher-layer impact)

We observe that the following two types of frame structures periodicity were agreed:
· 2^n slots periodicity and 
· n*5 slots periodicity. 
We consider it important that RS, including SRS, to have a few periodicities that are suitable for 2^n slots periodicity. Specifically, in the current NR specifications, the supported SRS periodicity values are {1, 2, 5, 10, 20, 40, 80, 160, 320, 640, 1280, 2560}. We propose to add at least the values of 4, 8 and 16 in 38.211.
Proposal 1: Introduce periodicities of 4,8, and 16 for SRS periodicity and the corresponding slot offsets.
Initialization of sequence number v


For the initialization of sequence number v, when SRS-GroupSequenceHopping equals two, LTE was using an RRC-configured parameter . However, this was not agreed to be supported as an RRC parameter in NR SRS, and we do not consider a necessary feature in NR. Therefore, we propose to change formula as follows:




Proposal 2: For the initialization of sequence number v, when SRS-GroupSequenceHopping equals two use .
UE Antenna switching
It was agreed that when the UE is configured with SRS resources for SRS switching, with enough number of symbols guard in between. The current text in 38.214 read as follows
a guard period, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot.
We propose to make it clear that the “Y symbols” are integer number of symbols for guard between the SRS resources. That is, 
Proposal 3: Text proposal in Section 6.2.1.2: “a guard period, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot where is Y non-negative integer.”
In RAN1#90, the following agreement was achieved: 
· For 1T2R or 2T4R antenna switching within an active BWP of a component carrier, NR supports inter-slot and intra-slot antenna switching
· The UE is configured with two SRS resources which are both 1 symbol or both 2 symbols, where
· For 1T2R: Both resources are single-port, and the port of the 2nd resource is associated with a different UE antenna than the port of the 1st resource
· For 2T4R: Both resources are 2-port, and the port pair of the 2nd resource is associated with a different UE antenna pair than the port pair of the 1st resource
· For inter-slot antenna switching, the two SRS resources are TDM’d at slot level
· For intra-slot antenna switching, the two SRS resources are TDM’d. They may be configured with a guard period of Y symbols in between to account for the Tx switching transient time (e.g., enough symbols to account for 15 us according to RAN4, based on UE capability)
· The UE does not transmit any other signal during the guard period
· For intra-slot, aperiodic triggering of the two SRS resources configured for antenna switching is supported. FFS: aperiodic triggering for inter-slot.
· NR supports 1T4R antenna switching within an active BWP of a component carrier
· The UE is configured with 4 SRS resources which are all single-symbol and single-port
· Each port of the 4 resources is associated with a different UE antenna
· FFS: Inter-/intra-slot switching
· FFS: Aperiodic triggering of the 4 SRS resources
· FFS: how to provide the eNB with UE requirements on the number of SRS resources and the number of ports per resource for the purposes of Tx antenna switching
· FFS: UE behaviour in case of power difference between primary Tx antenna(s) and secondary Rx antenna(s)

To resolve the above FFS items, we make the following proposals:
Proposal 4: On the UE-capability framework for NR SRS antenna switching within an active BWP of a component carrier:
· UE reports (as a UE capability) the sets of UE antenna ports which can be sounded on the same symbol
· For an UL MIMO capable UE, the set of antenna ports which can be sounded on the same symbol may be different depending on whether the UE is configured with UL MIMO.
· E.g., a 2T4R UE may report either two sets of 2 antennas, or 3 sets of 2, 1, and 1 antenna each, or both depending on whether it is configured with UL MIMO or not

On some details on the wording, the current text says that 
 “each SRS resource consisting of a single SRS port being associated with different UE antenna ports”

So it is as if, a single SRS port can be associated with multiple UE antenna ports, whereas the agreement below says clearly that a single SRS port is associated to a different UE antenna.

Agreement
· For 1T2R or 2T4R antenna switching within an active BWP of a component carrier, NR supports inter-slot and intra-slot antenna switching
· The UE is configured with two SRS resources which are both 1 symbol or both 2 symbols, where
· For 1T2R: Both resources are single-port, and the port of the 2nd resource is associated with a different UE antenna than the port of the 1st resource
· For 2T4R: Both resources are 2-port, and the port pair of the 2nd resource is associated with a different UE antenna pair than the port pair of the 1st resource
· For inter-slot antenna switching, the two SRS resources are TDM’d at slot level
· [bookmark: _GoBack]For intra-slot antenna switching, the two SRS resources are TDM’d. They may be configured with a guard period of Y symbols in between to account for the Tx switching transient time (e.g., enough symbols to account for 15 us according to RAN4, based on UE capability)
· The UE does not transmit any other signal during the guard period
· For intra-slot, aperiodic triggering of the two SRS resources configured for antenna switching is supported. FFS: aperiodic triggering for inter-slot.
· NR supports 1T4R antenna switching within an active BWP of a component carrier
· The UE is configured with 4 SRS resources which are all single-symbol and single-port
· Each port of the 4 resources is associated with a different UE antenna
· FFS: Inter-/intra-slot switching
· FFS: Aperiodic triggering of the 4 SRS resources

Therefore, we make the following text proposal:

Proposal 5: On the SRS switching text, we make the following corrections:

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

Conclusions 
Proposal 1: Introduce periodicities of 4,8, and 16 for SRS periodicity and the corresponding slot offsets.

Proposal 2: For the initialization of sequence number v, when SRS-GroupSequenceHopping equals two use .

Proposal 3: Text proposal in Section 6.2.1.2: “a guard period, not used for any other UE transmission, of Y symbols in-between the SRS resources is used in case the SRS resources are transmitted in the same slot where is Y non-negative integer.”
Proposal 4: On the UE-capability framework for NR SRS antenna switching within an active BWP of a component carrier:
· UE reports (as a UE capability) the sets of antenna ports which can be sounded on the same symbol
· For an UL MIMO capable UE, the set of antenna ports which can be sounded on the same symbol may be different depending on whether the UE is configured with UL MIMO.
· E.g., a 2T4R UE may report either two sets of 2 antennas, or 3 sets of 2, 1, and 1 antenna each, or both depending on whether it is configured with UL MIMO or not.

Proposal 5: On the SRS switching text, we make the following corrections:

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