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1. Introduction
This contribution provides some text proposals for SRS design based on current agreements.
2. Discussion
2.1. Configuration for SRS resource set
One or more SRS resource sets can be configured for UL transmission or UL beam management. Within each set, one or more SRS resources can be configured with independent SRS parameters, e.g. antenna port, bandwidth, symbol number, periodicities and offset. However, there would be some issues if some of the parameters are different for SRS resources within one SRS resource set. 

· In power control section, the SRS transmit power is defined for each SRS resource set qs and each SRS transmission duration i. At least for SRS for beam management, the transmit duration i is only updated at the beginning of a SRS resource set, and the transmit power can be maintain unchanged within a SRS resources set. In this case, the same periodicity should be applied to the resources within a SRS resource set, otherwise UE cannot determine when to update the value of i and it is impossible to ensure the same transmit power within a SRS resource set via set-specific power control. 
· Similar issue should also be considered for SRS bandwidth configuration. If different bandwidths/frequency hopping are configured to SRS resources within a set, the transmit power would also change within a SRS resource set. Furthermore, the same SRS bandwidth/frequency hopping is the basis to select the SRS resource or beam or antenna based on a SRS resource set. It was also agreed for non-codebook based UL transmission that the simultaneously transmitted SRS resources should occupy the same RBs.
Proposal 1: A UE is not expected to be configured with different periodicities or PRBs within a SRS resource set.
 /************************* Start of Text Proposal for 38.214 ************************/
6.2.1
UE sounding procedure
The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying a location within the last 6 symbols of the slot. 

When PUSCH and SRS are transmitted in the same slot, the UE may be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS.

A UE is not expected to be configured with multiple SRS resources with different slot level periodicities or different PRBs within a SRS resource set. 
/************************* End of Text Proposal for 38.214 ************************/
2.2. Triggering offset for A-SRS
In current 38.214, it should be clarified that the slot offset configured by RRC for aperiodic SRS is based on the subcarrier spacing of the triggered SRS transmission (similar to PUSCH). Furthermore, since the DCI with trigger and the triggered SRS may be transmitted in different BWP/subcarrier spacing, how can UE determine the slot to transmit aperiodic SRS should be clearly captured in 38.214 similar to PUSCH scheduling. On the other hand, there should be similar restriction on the OFDM symbols for A-SRS transmission similar to that of P/SP SRS that the SRS symbols should be uplink or flexible symbols.
Proposal 2: The triggering offset for aperiodic SRS is based on the subcarrier spacing of triggered SRS transmission.
/************************* Start of Text Proposal for 38.214 ************************/
6.2.1
UE sounding procedure
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':

-
the UE receives a configuration of SRS resource sets,
-
the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command in slot n where a codepoint of the DCI may trigger one or more SRS resource set(s).

-    the UE transmits SRS in each of the triggered SRS resource set(s) in slot 
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 where k is configured via higher layer parameter slotoffset for each SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, 
[image: image2.wmf]SRS

m

 and 
[image: image3.wmf]PDCCH

m

 are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively. Aperiodic SRS could be transmitted in a SRS resource only if all OFDM symbols corresponding to the SRS resource are semi-statically configured as 'uplink' or ‘flexible’ in the slot.
-
if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, or of the reference aperiodic CSI-RS. If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. 
/************************* End of Text Proposal for 38.214 ************************/
2.3. TPs for SRS
· Issue 1
Some parameter in 6.2.1 of 38.214 is not consistent with current 38.331.
/************************* Start of Text Proposal for 38.214 ************************/
6.2.1
UE sounding procedure

The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with 
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SRS resources (higher later parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter usage in SRS-ResourceSet . When the higher layer parameter usage in SRS-ResourceSet is set to ' beamManagement ', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.

For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set.

The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource.

-
srs-ResourceId determines SRS resource configuration identification.

-
Number of SRS ports as defined by the higher layer parameter nrofSRS-Ports and described in Subclause 6.4.1.4 of [4, TS 38.211].

-
Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter  resourceType , which can be periodic, semi-persistent, aperiodic SRS transmission as defined in Subclause 6.4.1.4 of [4, TS 38.211].

/************************* End of Text Proposal for 38.214 ************************/
· Issue 2
It was agreed that aperiodic CSI report in short PUCCH is not supported in Rel-15. Corresponding description for multiplexing of SRS and short PUCCH for should be deleted. 
Agreements:

· No concensus in RAN1#91 on how to support A-CSI on short PUCCH in Rel-15. 
· Thus, A-CSI on short PUCCH is not part of RAN1 specification for completion by Dec. 2017.
/************************* Start of Text Proposal for 38.214 ************************/
6.2.1
UE sounding procedure

For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 


A UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH formats 1, 3 or 4 in the same symbol.

/************************* End of Text Proposal for 38.214 ************************/
3. Conclusion
This contribution discusses the remaining issues on SRS with the following proposals and corresponding TPs:
Proposal 1: A UE is not expected to be configured with different periodicities or PRBs within a SRS resource set.
Proposal 2: The triggering offset for aperiodic SRS is based on the subcarrier spacing of triggered SRS transmission.
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