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Introduction
The procedures of TCI indication and update for PDSCH are as follows [1]~[3].

	10.1. UE procedure for determining physical downlink control channel assignment [1]
· 
an indication for a presence or absence of a transmission configuration indication (TCI) field for DCI format 1_0 or DCI format 1_1 transmitted by a PDCCH in control resource set , by higher layer parameter TCI-PresentInDCI.

5.1.5 Antenna ports quasi co-location [2]
· If a UE is configured with the higher layer parameter TCI-PresentInDCI that is set as 'Enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DL DCI of the PDCCH transmitted on the CORESET. If TCI-PresentInDCI is set as 'Disabled' for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission. 

· [bookmark: _Hlk497994280][bookmark: _Hlk498002628][bookmark: _Hlk500790716]If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is FFS. For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.

7.3.1.2.2 Format 1_1 [3]
· Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause x.x of [TS38.214]. 



Based on the above description, we discuss further issues on the beam management considering high speed train(HST) scenario in this contribution.
Discussion
Beam management in HST scenario
There are two scenarios for HST [4]. One is that TRP is directly linked with UE in below 6GHz and the other is that TRP is linked with UE by the relay node in above 6GHz. When a fixed beam is used in these scenarios, the beam management procedure may not be required. However various multiple beams, especially in above 6GHz, can be profitable for performance improvement of spectral efficiency, blockage, and so on. 
Figure 1 shows an example for multiple beams. In the figure, {w1, w2} and {n1, n2} denote wide and narrow beams, respectively. Wide beams can be used for stable reception of PDCCH. In addition, narrow beams with beam refinement can be applied for performance improvement of PDSCH. In this case the update for the TCI state of PDSCH from n1 to n2 narrow beams is required. 
Basically the TCI state for PDSCH is indicated by DCI. In the cases of no DCI indication and insufficient time for DCI recognition, the TCI state for PDSCH is determined by the TCI state for the CORESET used for the PDCCH. The implicit TCI update is not supported. 
On the other hands the trains are set on the moving route. In this case the implicit TCI update may easily be applied. In addition, the above example for different beams between PDCCH and PDSCH should be considered. 

Proposal 1: The implicit TCI update should be considered in HST scenario.
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Figure 1 Beam management in HST scenario

For the implicit TCI update following items may be discussed.
· RRC configuration and indication
· The high layer parameter whether the implicit TCI update is ON or OFF is required. For this new RRC parameter can be generated. Otherwise, the indication can be included in RRC configuration.
· DCI indication
· The starting TCI state for the implicit TCI update may be indicated by DCI. The last TCI state may be also indicated by DCI. In addition, DCI indication for coping with incorrect TCI state may be needed.
· UE behavior
· When the implicit TCI update is ON, the time period for TCI update should be considered. 
· Additional information
· If the additional information, e.g. location, etc., can be exploited, the impacts for implicit TCI update can be considered.
Conclusions
In this contribution, we present our considerations on beam management in high speed train scenario.  Based on the discussion, we make the following proposal.
[bookmark: _GoBack]Proposal 1: The implicit TCI update should be considered in HST scenario.
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