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1. Introduction
In the previous meeting, following agreements were made with respect to TRS. 
	Agreement:
· For N=2+2, X=2, TRS symbols have the same symbol positions in the two consecutive slots
· DMRS and TRS are at least TDMed from UE perspective
· One of the following symbol positions per slot can be configured by RRC, 
· Option 1: symbol 4 and 8 (symbol index starts from 0)
· Option 2: symbol 5 and 9
· Option 3: symbol 6 and 10
· Note 1: Potential down selection can be done until next meeting. It is not limited to select only one option
· Note 2: RRC signaling to configure TRS as above can be related to the existing RRC signaling for DMRS, CSI-RS, etc.
· Note 3: It is not precluded to have additional options
Agreement:
· TRS can be configured as one-port CSI-RS resource(s) with the agreed parameters on St, Sf, N, B, X and Y

· FFS on one or multiple resources

· Note: TRS is also supported in above-6GHz

· FFS on the parameters X, N, St

· FFS: TRS periodicity

· For below 6GHz, TRS periodicity 10ms, 20ms, 40ms and 80ms are supported

· For RAN4 information, 10ms is introduced for high speed train scenario

· Note: It is up to the editor to capture the periodicity in units of slots

· TRS BW can be equal to BW of BWP

· UE is not expected to be simultaneously configured with TRS BW equal to BWP and TRS periodicity of 10ms if the BWP is larger than 50 RBs 

· FFS on CSI-RS measurement restriction functionality can be configured between TRS bursts

· Sf=4

· FFS: Additional Sf values 

· for below 6GHz

· FFS on X=1


2. Discussion on fine time/frequency tracking 
In this section, we discuss a TRS configuration based on CSI-RS resources for beam management. 
· TRS configuration based on CSI-RS resources
In the previous meeting, there were agreements that TRS occupies four OFDM symbols within two consecutive slots, and TRS can be configured as one-port CSI-RS resource(s). On the other hand, it was also agreed in [1] that a set of single-symbol CSI-RS resources can be configured by higher layer signalling which contains an information element (IE) indicating whether repetition is “on” or “off”.  The definition of repetition “on” is still under discussion. One way is to define it w.r.t. spatial QCL. The other way is to define it w.r.t. the same antenna port. From our point of view, it would be better to say that the antenna port(s) belonging to the same set of resources are the same. It is because spatial QCL assumption only says that UE can use the same Rx beam for receiving different antenna ports. In this case, gNB has a freedom to apply different Tx beam-width and different beamforming directions if gNB can assume that UE would not have a significant problem to use the same Rx beam for receiving these signals. If it is further agreed that the set of CSI-RS resources with repetition “on” have the same antenna port, TRS can be configured by a collection of four 1-port CSI-RS resources with repetition “on” where the resources have zero or one slot difference on the slot offset. If the definition of repetition “on” is not defined as above, then we would also need to consider introducing more strict association than ‘spatial QCL’ between the CSI-RS resources for UE to assume that they experience the same wireless channel (e.g., identically of antenna ports) for TRS configuration. If we introduce this new tool for associating antenna ports, it can also be further extended its usage to indicate the association between DMRS and PT-RS, which is an open issue so far, with slight modification possibly. 
In this way, we can hugely reduce specification works such as all details of TRS patterns, configurations, collision handling, and interference handling. It can also provide some freedom to the network on the configuration of TRS by controlling each TRS symbol position within a constraint (e.g. minimum symbol gap) to avoid inter-TRP/beam interference. 
Proposal 1: TRS is configured by a resource set comprised of four 1-port CSI-RS resources, where all resources have identical periodicity and have zero or one slot difference on the slot offset.
· The antenna port contained in all CSI-RS resources within the set shall be assumed to be the same antenna port.
3. Conclusion
In this contribution, we discussed a TRS configuration based on CSI-RS resources for beam management. From the discussion, our proposal is given as follows:
Proposal 1: TRS is configured by a resource set comprised of four 1-port CSI-RS resources, where all resources have identical periodicity and have zero or one slot difference on the slot offset.
· The antenna port contained in all CSI-RS resources within the set shall be assumed to be the same antenna port.
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