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1. Introduction
A series of NR Rel-15 specifications has been approved which is under CR control. In this contribution we discuss some of the remaining issues and potential inconsistencies with previous RAN1 agreements on SRS. 
2. Discussion
Aperiodic SRS triggering has been supported in NR, however timing for aperiodic SRS transmission is yet to be agreed. In LTE, when UE detects a positive SRS request in subframe n the UE transmits SRS in the first subframe satisfying 
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. Similar constraint for aperiodic SRS transmission in NR should be also be agreed otherwise it is not clear when the UE shall transmit aperiodic SRS after receiving a positive SRS request.
Proposal1: after receiving positive SRS request the UE shall transmit aperiodic SRS in the UL slot at least Y symbols after detection of SRS request. 
It is noted that it has been agreed when there is association between aperiodic SRS and aperiodic CSI-RS, aperiodic SRS is transmitted X symbols after aperiodic CSI-RS.
There are two RRC parameters SRS-SetUse and ulTxConfig already defined.  According to the agreed RRC parameters list value range of SRS-SetUse is CHOICE {BeamManagement, Codebook, NonCodeBook, AntennaSwitching} and value range of ulTxConfig is CHOICE {Codebook, NonCodeBook}. The choices of these two parameters could be conflicting if not configured properly, for example SRS-SetUse is set as Codebook and ulTxConfig is set as NonCodeBook. To avoid this potential risk the value range of SRS-SetUse can be modified as CHOICE {BeamManagement, Codebook/NonCodeBook, AntennaSwitching}; which determines if the SRS set is for beam management or CSI acquisition or antenna switching and ulTxConfig determines if it is codebook based or non codebook based transmission.
Proposal2: modify the values range of RRC parameters SRS-SetUse as CHOICE {BeamManagement, Codebook/NonCodeBook, AntennaSwitching}.

Following have been agreed in RAN1#89: 

Agreements:
· Support switching between partial bands for SRS transmissions in a CC

· At least when an UE is not capable of simultaneous transmission in partial bands in a CC 

· Consider RF retuning requirement for partial band switching

· Note: definition of partial band is equivalent to “bandwidth part” definition in wider bandwidth operation agenda item

and in RAN1#90:
Agreements:

· SRS transmitted in an active UL BWP has the same numerology as that configured for that BWP. 

However, it is not clear from the current version of specs how SRS is configured to a UE and how a UE performs BWP switching for SRS transmission. From the agreement in RAN1#90, it can be understood that SRS numerology is configured per BWP, however there is no explicit agreement on other parameters. In our view, for SRS transmission all relevant parameters should be configured per BWP.

Proposal3: a UE is configured with all SRS related parameters per BWP.

On BWP switching for SRS transmission, the mechanism can similar to “UE sounding procedure between component carriers” described in section 6.2.1.3 of 38.214.
Proposal4: capture agreements on BWP switching for SRS transmission in specs.
3. Proposed corrections to specs
In 38.211, section 6.4.1.4.4 is “Sounding reference signal slot configuration” where SRS time configuration is defined in the table 6.4.1.4.4-1. Similarly, in 38.214, section 6.2.1 “UE sounding procedure” table 6.2.1-2 also defines the SRS time domain behavior. Section 6.4.1.4.4 can be removed from 38.211 and additional text can be added in 38.214 section 6.2.1 as necessary. Following suggestions on 38.211 and 38.214 are made.
Remove section 6.4.1.4.4 from 38.211. 
-----------------------------------------------------Start of TP for 38.211----------------------------------------------------------------









	

	


	



	
	
	

	
	
	


	
	
	


	
	
	


	
	
	


	
	
	


	
	
	


	
	
	


	
	
	


	
	
	


	
	
	


	
	
	


	
	
	


---------------------------------------------------------------------END-------------------------------------------------------------------
At the beginning of the section 6.2.1 in 38.214 following is described: “The UE can be configured with one or more Sounding Reference Symbol (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSetConfig. For each SRS resource set, a UE may be configured with 
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SRS resources (higher later parameter SRS-ResourceConfig),…” And, SRS-SpatialRelationInfo related description is captured separately for “periodic”, “semi-persistent”, “aperiodic” thus below sentence is unnecessary (section 6.2.1, page 63).
Remove following sentence from 38.214
-------------------------------------------------------------start of TP for 38.214-------------------------------------------------------
Unaffected parts omitted
……

……
Unaffected parts omitted
---------------------------------------------------------------------END-------------------------------------------------------------------
Add following text in 38.214 section 6.2.1 (page 64, 65).
-------------------------------------------------------------start of TP for 38.214-------------------------------------------------------
Unaffected parts omitted
……

For an SRS resource configured as periodic or semi-persistent by the higher layer parameter SRS-ResourceConfigType, a periodicity 
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 and slot offset 
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 are configured according to the SRS configuration index 
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 given by the higher layer parameter SRS-SlotConfig. Trigger type 0 SRS configuration of a UE in a serving cell for SRS periodicity, T SRS, and SRS slot offset, Toffset, is defined in Table 6.2.1-2.

Table 6.2.1-2: UE Specific SRS Periodicity and Slot Offset Configuration for trigger type 0 

	SRS Configuration Index 
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	SRS Periodicity (slots)
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	SRS Slot Offset 
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	0
	1
	0

	1 – 2
	2
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	5078 – 8191
	Reserved
	Reserved


Candidate slots in which the configured SRS resource may be transmitted are the slots satisfying
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SRS may be transmitted only if all OFDM symbols of the candidate slot corresponding to the configured SRS resource are classified as 'uplink.'
If a UE is configured with the higher layer parameter SRS-GroupSequenceHopping, the UE applies SRS sequence-group hopping and sequence hopping in every symbol. 
---------------------------------------------------------------------END-------------------------------------------------------------------
4. Conclusions

In this contribution we discussed few remaining aspects of SRS and suggestions for corrections in 38.211 and 38.214:
Proposal1: after receiving positive SRS request the UE shall transmit aperiodic SRS in the UL slot at least Y symbols after detection of SRS request. 
Proposal2: modify the values range of RRC parameters SRS-SetUse as CHOICE {BeamManagement, Codebook/NonCodeBook, AntennaSwitching}.

Proposal3: a UE is configured with all SRS related parameters per BWP.

Proposal4: capture agreements on BWP switching for SRS transmission in specs.
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