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Introduction
[bookmark: _Hlk510705081]In RAN1#99, RAN1 has completed Rel-16 NR positioning WI, and started the maintenance discussions in RAN1#100-e. In this contribution, text proposals on Rel-16 SRS design in the CRs are considered, and remaining issues are discussed. 
Discussion
The agreements outlining Rel-16 SRS for NR positioning have made through Rel-16 NR positioning discussions. In this contribution, we discuss about some further details for Rel-16 SRS maintenance.
DCI formats for NR positioning SRS
CR in [1] has updated DCI format supporting aperiodic SRS transmission for NR positioning. Rel-15 aperiodic SRS framework should be supported for Rel-16 SRS with using the Rel-15 DCI formats. There are several DCI formats triggering Rel-15 aperiodic SRS such as DCI format 0_1, 0_2, 1_1, 1_2 and 2_3.
	Agreement:
The Rel-15 aperiodic SRS framework is supported for SRS for positioning. Transmission of aperiodic SRS for positioning is a UE capability. There is no impact on DCI design.

Agreement:​
· SRS for positioning supports semi persistent configuration with MAC CE activation/deactivation, with SRS for positioning to be received at the serving cell and neighbor cell​
· The aperiodic SRS for positioning is triggered by a DCI​
· There is no impact to Rel-15 DCI (reuse the triggers in place in rel-15)​
· The support of the reception of aperiodic SRS for positioning by the neighbor cell, is up to decision by RAN2 and RAN3 working groups




Observation 1: RAN1 agreed to reuse Rel-15 DCI format triggering aperiodic SRS transmission to support Rel-16 aperiodic SRS for NR positioning purpose. 
Since no further restriction on the triggering of aperiodic SRS has been agreed for NR positioning, it should be a natural understanding that all DCI formats in Rel-15 which trigger aperiodic SRS transmission should be able to support Rel-16 NR positioning. 
Observation 2: No further restriction has been agreed on DCI formats triggering aperiodic SRS transmission for the positioning purpose defined in Rel-16.
So here is our first proposal to capture RAN1’s decision properly:
Proposal 1: All DCI formats in Rel-15 which support aperiodic SRS triggering should support Rel-16 aperiodic SRS for NR positioning purpose.
As extracted from above agreements, the all DCI formats in Rel-15 are reused for aperiodic SRS transmission. The DCI triggering field has two bits indicating one case listed in Table 7.3.1.1.2-24: SRS request in TS 38.212. The table has two sub-cases depending on srs-TPC-PDCCH-Group. The SRS switching is an orthogonal feature to NR positioning, the features can be supported as it is designed.  type-A is a general case supporting triggering with a serving cell indication and with one TPC command, while type-B can support different serving cells in CA usecases with separate TPC commands. 
Currently, a SRS resource set can be configured with two different RRC parameter fields; one is SRS-ResourceSet, and another is SRS-PosResourceSet. Note that the RRC field name of a positioning SRS resource set has been changed to SRS-PosResourceSet in [2]. The specs need to specifically indicate which field is available for the existing features, since there exist two RRC fields after Rel-16 discussion.

	Captures srs-TPC-PDCCH-Group type-A and type-B from TS38.213, 11.4 	SRS switching

-	a DCI format 2_3 field configuration type by higher layer parameter typeA or higher layer parameter typeB
-	for higher layer parameter typeA, an index for a set of serving cells is provided by higher layer parameter cc-SetIndex, indexes of serving cells in the set of serving cells are provided by higher layer parameter cc-IndexInOneCC-Set, and a DCI format 2_3 field includes a TPC command for each serving cell from the set of serving cells and can also include a SRS request for SRS transmission on the set of serving cells 
-	for higher layer parameter typeB, DCI format 2_3 field includes a TPC command for a serving cell index and can also include a SRS request for SRS transmission on the serving cell - a mapping between a serving cell index for SRS transmission and a DCI format 2_3 field is provided by higher layer parameter srs-CellToSFI




One issue is that while the type-A column of TS38.212 Table 7.3.1.1.2-24 indicates specifically both SRS-ResourceSet and SRS-PosResourceSet, the type-B column broadly states a “SRS resource set” configuration without a specific RRC field name. With background knowledge, it is understandable to use the listed DCIs triggering for both Rel-15 sounding and Rel-16 positioning, however it may cause confusion for readers about usages of the DCIs with SRS-PosResourceSet. It may be misunderstood that DCI format 2_3 is the only format supported for SRS-PosResourceSet.
Observation 3: Table 7.3.1.1.2-24 in [1] may cause confusion that DCI format 2_3 is the only format which can use SRS-PosResourceSet for aperiodic triggering.
Propose 2: Update Table 7.3.1.1.2-24 in TS38.212 to specify specific SRS resource set fields as shown in the text proposal in Section 3.
Text Proposals
TS38.212, Section 7.3.1.1.2    
====================== Start of Text Proposal to TS 38.212 ======================
< Unchanged parts are omitted >

[bookmark: _Hlk37162168]Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 0_2, 1_1, 1_2, and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1 in SRS-ResourceSet or SRS-PosResourceSet


	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers, or 

SRS resource set(s) configured by SRS-PosResourceSet and resourceType in SRS-PosResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2 in SRS-ResourceSet or SRS-PosResourceSet
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers, or 

[bookmark: _GoBack]SRS resource set(s) configured by SRS-PosResourceSet and resourceType in SRS-PosResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3 in SRS-ResourceSet or SRS-PosResourceSet
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers, or 

SRS resource set(s) configured by SRS-PosResourceSet and resourceType in SRS-PosResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers



< Unchanged parts are omitted >
====================== End of Text Proposal to TS 38.212 ======================
Conclusion
In this contribution we make the following proposals and observations:
Observation 1: RAN1 agreed to reuse Rel-15 DCI format triggering aperiodic SRS transmission to support Rel-16 aperiodic SRS for NR positioning purpose. 
Observation 2: No further restriction has been agreed on DCI formats triggering aperiodic SRS transmission for the positioning purpose defined in Rel-16.
Proposal 1: All DCI formats in Rel-15 which support aperiodic SRS triggering should support Rel-16 aperiodic SRS for NR positioning purpose.
Observation 3: Table 7.3.1.1.2-24 in [1] may cause confusion that DCI format 2_3 is the only format which can use SRS-PosResourceSet for aperiodic triggering.
Propose 2: Update Table 7.3.1.1.2-24 in TS38.212 to specify specific SRS resource set fields as shown in the text proposal in Section 3.
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