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1. Introduction
In RAN1 #91 meeting, the following agreements have been achieved for TRS. [1]
Agreement:
TRS is configured as a CSI-RS resource set. The common values among the NZP CSI-RS resources in the CSI-RS resource set configured for TRS is up to RAN2 for reducing signalling overhead
Description of TRS parameters in the specification should comply with the agreements made on TRS so far
Include an RRC parameter in the CSI-RS resource set to indicate that it can be used for time/frequency tracking
Note: It is up to 38.211, 38.214 spec editors to capture this in the specifications
Agreement:
· Measurement restriction is not supported for TRS
Conclusion:
The dedicated signalling to indicate beam change on TRS is not supported in Rel-15.
Agreement:
· For above-6GHz, the TRS periodicity = 10ms, 20ms, 40ms and 80ms are supported
Working Assumption
· For above-6GHz, the following configurations are supported
· Same configuration as below-6GHz: X=2 and N=2+2
· For X=1, use the same OFDM symbols as X=2 case within a slot
· FFS on the applied scenario of X=1 and X=2
Agreement:
· The following TRS symbol positions are supported
· Symbol 4 and 8
· Symbol 5 and 9
· Symbol 6 and 10
· Note 1: The symbol index starts from 0
· Note 2: TRS in each slot of a TRS burst has the same symbol position

In this contribution, we will provide some discussions on the remaining issues for TRS on the burst length and configurations for TRS.
2. Discussion
2.1 TRS Burst Length
It has been agreed that for below 6GHz, the TRS burst length X is 2 slot and for above 6GHz, the TRS burst length X can be 1 or 2 slots. The AGC in receiver side could be different in different slots, and to support 2 slots TRS, the UE has to buffer the TRS in the first slots. These two issues would have some impacts on the UE implementation. So whether to support 1 slot or 2 slot TRS should be dependent on UE capability. Thus, for below 6GHz, X=1 should also be supported with regard to UE implementation effort. The following TP is proposed based on the discussion.
Proposal 1: The TRS burst length X=1 and 2 slots should be supported for both above and below 6GHz, and the value of X is determined by UE capability.
2.2 TRS Configuration
It has been agreed that the periodicity of TRS is 10ms, 20ms, 40ms and 80ms. In last meeting, the aperiodic TRS has not been agreed. It has also been agreed that the dedicated signal for beam indication of the TRS is not supported. When beam switching happens, the TRS beam cannot be updated. Then the UE may not be able to track the time and frequency offset for the new beam. There could be the following options to solve this issue:
· Option 1: when beam switching happens, the gNB can trigger aperiodic TRS.
· Option 2: configure N TRS resources to cover all possible new beams.
· Option 3: involve a smaller periodicity, e.g. 5ms, and UE may be able to track the time and frequency offset for the new beam sooner.
In option 1, the aperiodic TRS should be supported. In option 2, the value of N would be large, since the total candidate PDSCH beam could be up to 12 with regard to 8 TCI states for PDSCH and 4 CORESET for default PDSCH beam. In option 3, the issue may be solved perfectly but can be less critical. If the beam switching happens frequently, the gNB can configure a higher density of TRS. Therefore although option 3 is not a perfect solution, but it is a simple way to relieve this issue. Thus 5ms periodicity should be supported.
Further, the TRS presence is UE specifically configured. It would be possible that the gNB does not configure the TRS. Then there may be some issues for UE time and frequency offset tracking. Therefore it should be supported that the UE can trigger the TRS presence by RRC signaling.
Proposal 2: The TRS periodicity 5ms should be supported.
Proposal 3: If the TRS-INFO is set to be “OFF”, support the UE to trigger the TRS-INFO to be “ON”.
3. Conclusions
In this contribution we have provided our views on TRS. From the discussion, we have achieved the following proposals.
Proposal 1: The TRS burst length X=1 and 2 slots should be supported for both above and below 6GHz, and the value of X is determined by UE capability.
Proposal 2: The TRS periodicity 5ms should be supported.
Proposal 3: If the TRS-INFO is set to be “OFF”, support the UE to trigger the TRS-INFO to be “ON”.
4 Text Proposal
The following text proposals are achieved based on proposals above.
=============== Text Proposal in 38.214 ======================
[bookmark: _Toc500966073]5.1.6.1.1	CSI-RS for tracking
If a UE is configured with the higher layer parameter TRS-INFO set as ‘ON’, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same. For frequency range 1, tThe UE may be configured with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two CSI-RS resources in each slot, for frequency range 2 the UE may be configured with a CSI-RS resource set of two periodic CSI-RS resources in one slot or with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two CSI-RS resources in each slot. 
If a UE is configured with the higher layer parameter TRS-INFO set as ‘OFF’, the UE can trigger the TRS-INFO to be ‘ON’ by RRC signalling.
Each CSI-RS resource, defined in Subclause 7.4.1.5 of [4, TS 38.211], is configured by the higher-layer parameter CSI-RS-ResourceMapping with the following restrictions:



-	the time-domain locations of the two CSI-RS resources in a slot is given by one of , , or 

-	a single port CSI-RS resource with density  given by Table 7.4.1.5.2-2

-	the bandwidth of the CSI-RS resource is minimum of 50 or  resource blocks 
-	the periodicity is one of 5, 10, 20, 40, or 80 ms
=============== End of Text Proposal ========================
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