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Introduction
In RAN4 #89 meeting, a way forward was approved and the impacts of 3us MRTD to Rx beam sweeping need to be discussed. In this contribution, we provide our analysis on impacts of UE Rx beam switch under FR2 intra-band NCCA.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The followings were agreed in way forward [1].
	· RAN4 to discuss how to deal with the impact of 3us MRTD to UE’s Rx beam sweeping in R4#90 meeting. Possible options are listed below
· Option1: Reduce MRTD requirement from 3 us to X ns
· Option2: Add additional scheduling restriction when TCI-state changes, 
· UE can skip one symbol/slot immediately when UE is changing Rx beam
· It is FFS the time location where UE switches Rx beam 
· Others options are not precluded.


When UE Rx beam sweeping is required, UE shall decide when to perform beam switching operation. Due to the receiving timing difference among serving cells, UE shall decide which serving cell timing shall be used as reference timing.


Figure 1: Diagram of MRTD between two CCs in FR2
As shown in Figure 1, it is assumed that the receiving timing difference between two FR2 CCs (CC1 and CC2) equals to 3us, which is longer than the CP length in FR2. 
The time for UE performing beam switching is very short and within one CP length. If UE switches Rx Beam1 to Rx Beam2 and needs to apply new Rx beam on Slot n+1, then the Rx beam switching operations according to CC1 and CC2 can be shown in Figure 2 and 3 respectively.
If UE performs Rx beam switching according to CC1, then the data reception on the first symbol of Slot n+1 for CC2 will be impacted. If UE performs Rx beam switching according to CC2, then the data reception on the last symbol of Slot n for CC1 will be impacted.


Figure 2: UE Rx Beam switching according to CC1


Figure 2: UE Rx Beam switching according to CC2
No matter CC1 downlink timing or CC2 downlink timing was selected as reference timing for UE performing Rx beam switching, there would be one symbol data reception impacts. For NR intra-band CA, the UE receiving timing difference between two CCs is due to the BS timing alignment error (TAE). To reduce MRTD requirements means to reduce BS TAE requirements. So, option 2 in [1] is proposed.
Proposal 1: For FR2 intra-band non-contiguous CA operation, scheduling restriction requirements for TCI-state of PDCCH/PDSCH changes need to be defined.
Besides PDCCH/PDSCH TCI-state change, UE also needs to perform Rx beam sweeping on some RS symbols for RRM measurements in FR2, e.g. L3 measurements, RLM/BFD/CBD and L1-RSRP reporting. Except L3 measurement, the scheduling restrictions only apply on the corresponding RS symbols to all the serving cells in the same. Since there will be some timing difference among intra-band serving cells. The slot boundary are not quite aligned, the scheduling restrictions shall be extended to the symbols that overlap with RS resources used for RLM/BFD/CBD and L1-RSRP reporting.
[bookmark: _GoBack]Proposal 2: For FR2 intra-band CA operation, the scheduling restriction requirements for RLM/BFD/CBD/L1-RSRP reporting measurements shall be updated in considering of the timing misalignment among intra-band serving cells.

Conclusions
Based on the agreed way forward, this contribution provides the analysis on impacts of UE Rx beam switch under FR2 intra-band NCCA, and the followings are provided.
Proposal 1: For FR2 intra-band non-contiguous CA operation, scheduling restriction requirements for TCI-state changes need to be defined.
Proposal 2: For FR2 intra-band CA operation, the scheduling restriction requirements for RLM/BFD/CBD/L1-RSRP reporting measurements shall be updated in considering of the timing misalignment among intra-band serving cells.
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