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Introduction
[bookmark: _Ref494215420]In RAN1#92b, the following agreements were made[1].
	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

Send an LS to RAN2 inform the above agreements and ask RAN2 to take into account in their work – R1-1805758 (Xiaoyi, ATT), which is approved with final LS in R1-1805763
The above optional UE feature is to be included in the current UE feature spreadsheet for RAN1#93

Note: (from Huawei) Aperiodic TRS is a new feature in Rel-15 but Huawei is willing to accept this for progress
Note: AT&T has concerns to make this an UE optional feature since this is a forward compatibility issue



There is still some ambiguity on how to configure aperiodic TRS, based on the current TS 38.214 [2]. In the contribution, we provide our view on configuration of aperiodic TRS. Also the joint consideration with regard to CSI processing unit on TRS is provided.

Discussion
AP TRS composition for X=2
Since AP CSI-RS can be configured with a slot offset on the resource set basis, which is assumed to be 0 for FR1, when AP TRS is transmitted in 2 slots, a modified structure should be applied to specially handle the case. Meanwhile, since the component CSI-RS resources in two slots have identical symbol positions, configuring only two AP CSI-RS resources is sufficient.
Considering that AP TRS is associated with a reporting setting of no report, configuration of the AP TRS resource setting can take one of the following alternatives for X=2.
· Alt. 1 An AP TRS resource setting contains two resource sets, and each resource sets contains the same two AP CSI-RS resource IDs, and is configured with trs-Info, and different aperiodicTriggeringOffset, and not configured with repetition. The aperiodicTriggeringOffset for the two resource sets should be x, and x+1.
· Alt. 2 An AP TRS resource setting contains one resource set, and the resource set contains two AP CSI-RS resource IDs, and is configured with trs-Info, aperiodicTriggeringOffset, and not configured with repetition. Based on associated periodic TRS, UE shall assume that the two CSI-RS resources is repeated in two consecutive slots, the first of which is given by aperiodicTriggeringOffset.
· Alt. 3 An AP TRS resource setting contains one resource set, and the resource set contains two distinct AP CSI-RS resource IDs, each of which is repeated twice, i.e., ID0, ID1, ID0, ID1, and is configured with trs-Info, aperiodicTriggeringOffset, and not configured with repetition. Based on associated periodic TRS, UE shall assume that the two CSI-RS resources are repeated in two consecutive slots, the first of which is given by aperiodicTriggeringOffset.
The impact on Alt.1 is that
· We may need to modified the aperiodicTriggeringOffset candidate value from 0..4 to 0..5, because the second CSI-RS resource set should take the value 1..5.
· We may also need to modify the bitmap to select the resource set in the resource setting in the aperiodic triggering state, as we agreed only one resource set is selected and now we are selecting two resource sets
· CSI-AssociatedReportConfigInfo ::=		SEQUENCE {
· 	-- The reportConfigId of one of the CSI-ReportConfigToAddMod configured in CSI-MeasConfig
· 	reportConfigId						CSI-ReportConfigId,
· 
· 	resourcesForChannel					CHOICE {
·        nzp-CSI-RS							SEQUENCE {
· 			-- NZP-CSI-RS-ResourceSet for channel measurements. Entry number in nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig 
· 			-- indicated by resourcesForChannelMeasurement in the CSI-ReportConfig indicated by reportConfigId above 
· 			-- (1 corresponds to the first entry, 2 to thesecond entry, and so on).
· 			resourceSet		INTEGER (1..maxNrofNZP-CSI-RS-ResourceSetsPerConfig),

Therefore, Alt.1 is less preferred.
For Alt. 3, it is not common practice to make such a configuration with duplicated CSI-RS resource ID within a resource set, and hence is also not preferred.
Consider the minimum impact on RAN2 specification, we tend to support the configuration of AP TRS using Alt. 2.
Proposal 1: Support the following solution to configure AP TRS in two slots:
· An AP TRS resource setting contains one resource set, and the resource set contains two AP CSI-RS resource IDs, and is configured with trs-Info, aperiodicTriggeringOffset, and not configured with repetition. Based on associated periodic TRS, UE shall assume that the two CSI-RS resources is repeated in the same number of consecutive slots as the periodic TRS, the first of which is given by aperiodicTriggeringOffset.

Sharing AP TRS among different periodic TRS
Since the association is configured via TCI of the AP TRS, and the TCI for an AP TRS is configured in the triggering state, it is possible that only one AP TRS resource setting is configured, while in different triggering states, the same report setting associated with the AP TRS is configured, and its source RS for TCI configuration is different periodic TRS. Figure 1 shows such a case when one AP TRS resource setting is associated with different periodic TRS in different triggering states.
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[bookmark: _Ref513135242]Figure 1 One AP TRS resource setting associated with different periodic TRS in different triggering states

The same issue also exists in other AP CSI-RS resource configurations. It is up to RAN1 to decide whether such case is allowed. If it is allowed, and if the AP TRS is configured as the source RS in the TCI state, UE assumption on it should be further specified, which can be found in our companion contribution [3].
Observation: It is possible for one AP TRS resource setting to be associated with different periodic TRS in different triggering states.

CSI processing unit occupation for TRS
UE receiving TRS does not expect to generate any report based on TRS, but is expect to process the TRS, including channel estimation, filtering, and estimate the large scale parameter. Processing TRS would more or less affect the CSI processing unit occupation.
To make it easy, we can define the CSI processing unit occupation for TRS in the following way.
Table 1 CSI processing unit occupation for TRS
	
	Type A CSI processing capability
	Type B CSI processing capability

	Periodic TRS
	From the first symbol of TRS to the last symbol of TRS+1
	FFS

	Aperiodic TRS
	From the first symbol after the triggering DCI to the last symbol of TRS+1
	From the first symbol after the triggering DCI to the last symbol of TRS+1



Proposal 2: Support CSI processing unit occupation for TRS, as regular CSI/BM reporting.
Proposal 3: Adopt the processing unit occupation for TRS in the table.

Conclusion
In this contribution, we discuss the remaining issue on configuration of AP TRS. We have the following proposals and observations:
Observation: It is possible for one AP TRS resource setting to be associated with different periodic TRS in different triggering states.
Proposal 1: Support the following solution to configure AP TRS in two slots:
· An AP TRS resource setting contains one resource set, and the resource set contains two AP CSI-RS resource IDs, and is configured with trs-Info, aperiodicTriggeringOffset, and not configured with repetition. Based on associated periodic TRS, UE shall assume that the two CSI-RS resources is repeated in the same number of consecutive slots as the periodic TRS, the first of which is given by aperiodicTriggeringOffset.
Proposal 2: Support CSI processing unit occupation for TRS, as regular CSI/BM reporting.
Proposal 3: Adopt the processing unit occupation for TRS in the table.
	
	Type A CSI processing capability
	Type B CSI processing capability

	Periodic TRS
	From the first symbol of TRS to the last symbol of TRS+1
	FFS

	Aperiodic TRS
	From the first symbol after the triggering DCI to the last symbol of TRS+1
	From the first symbol after the triggering DCI to the last symbol of TRS+1
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