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Introduction
In this contribution, we discuss some of remaining open issues on TRS. 
Remove FR1/FR2 differentiation in TRS section
Several agreements in TRS have resulted in significant differentiation between FR1 and FR2, with FR1 supporting a subset of the modes of FR2. Specifically,
· X=1 is not supported in FR1, whereas it is supported in FR2.
· A-TRS is supported in FR2, but has not been agreed for FR1.

Proposal 1: Support as optional feature with UE capability  both X=1 and A-TRS for FR1 as it is the case for FR2. 
A-TRS Triggering
The following agreement has been made for CSI-RS triggering offset for CSI acqusition. Extending this to A-TRS triggering is reasonable
Agreement (RRC parameter update):
For CSI acquisition, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots.
· If all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero.

Proposal 2: For Aperiodic TRS triggering, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots. 
A-TRS Agreement & WA
The following agreement and working assumption was achieved related to Aperiodic TRS supported. 
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Agreement:
· Rel-15 supports aperiodic TRS for FR2 as an optional UE feature with UE capability signalling
· (Working assumption) A UE does not expect to be triggered to aperiodic TRS unless it has been configured with an associated periodic TRS with the same burst length X slots on the same BWP
· The aperiodic TRS and the associated periodic TRS has the same BW, [same symbol position, same subcarrier location] and the aperiodic TRS will be QCL type A+D (if applicable) with this periodic TRS
· FFS on DCI trigger timing for SCell activation and BWP switching
· The UE does not expect the scheduling offset between DCI to the first symbol of TRS be smaller than the threshold UE reported
· The aperiodic TRS is triggered by UL DCI (same as CSI-RS) 
· No new/additional RRC parameters are introduced for this feature except UE capability

There are a couple of brackets in this that need further discussion. 
· Adding the restriction that it is the same symbol position is not really required, because already the UE can be configured with TRS resources which are on different symbols, so the UE would need to have these channel estimation modules.  
· The restriction that A-TRS is on the same subcarrier as the QCLed P-TRS is reasonable to us. 

Proposal 3: Confirm working assumption on A-TRS with the restriction that the same subcarrier location is used between A-TRS and QCLed P-TRS. 
· UE should not expect to be triggered with a A-TRS on the same slot with the QCLed P-TRS.


Correction on A-TRS & CSIRS with Repetition
The following agreement was made previous meeting:
Agreement
· A CSI-RS resource set should not be configured with TRS-info and CSI-RS-ResourceRep simultaneously.

Yet, it seems it is allowed that a CSIRS resource to belong to a set with TRS-Info, and another set with ResourceRep configured. This means that:
· When ResourceRep is ON, the UE is expected to perform rx Beam sweeping, which means that it wont be able to perform the TRS functionalities. It is not clear to the UE which procedure has priority, and what the UE should do.
· When ResourceRep is OFF, the spec says that the UE cannot assume that the Tx beam is the same across the resources, but at the same time the spec says that the port is the same across these resource, so it is confusing to the UE.
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Proposal 4: A CSI-RS resource belonging to a CSI-RS set with trs-info configured cannot belong to another CSI-RS set with CSI-RS-ResourceRep configured.
Number of tracking TRS & relation to PDCCH and PDSCH
It was agreed in UE features (R1-1803478) that 
· the “Max # of TRS resource sets (per CC) UE is able to track simultaneously” has candidate vales from the set {1 to 8}
· It was also agreed that the “number of active TCI states per CC” has a candidate value set: {1, 2, 4, 8}. 
· It was also agreed the basic capability is a “Single TCI state for a CORESET configuration”, and that a UE can monitor up to 3 coresets ( 2 CSS+1 UESS or 1 CSS+2 UESS ), with the basic UE capability being 1 CSS + 1 UESS.

It remains unclear what is the relation of a UE supporting: 
· X = {} active TCI states for PDSCH
· Y TRS resources to be tracked in a BWP
· Z = {} activated TCI states across all CORESETs

Proposal 5: A UE only expects that the distinct TCI states across the 
· active TCI states for PDSCH, and
· activated TCI states across configured CORESETs 
are not more than the number of TRS resources the UE is capable of tracking in a BWP. 
· Note: If a UE reports it can track only Y=1 TRS resource in a BWP, then the same TCI state is used for PDSCH and all configured CORESETs.
Conclusions 
This contribution has discussed some open issues in TRS. The following observation and proposals have been made:
Proposal 1: Support as optional feature with UE capability  both X=1 and A-TRS for FR1 as it is the case for FR2. 
Proposal 2: For Aperiodic TRS triggering, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots. 

Proposal 3: Confirm working assumption on A-TRS with the restriction that the same subcarrier location is used between A-TRS and QCLed P-TRS. 
· UE should not expect to be triggered with a A-TRS on the same slot with the QCLed P-TRS.

Proposal 4: A CSI-RS resource belonging to a CSI-RS set with trs-info configured cannot belong to another CSI-RS set with CSI-RS-ResourceRep configured.
Proposal 5: A UE only expects that the distinct TCI states across the 
· active TCI states for PDSCH, and
· activated TCI states across configured CORESETs 
are not more than the number of TRS resources the UE is capable of tracking in a BW P. 
· Note: If a UE reports it can track only Y=1 TRS resource in a BWP, then the same TCI state is used for PDSCH and all configured CORESETs.
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