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1 	Introduction
In last RAN4 meeting, we had made a WF on multiple SCell activation as follow. 
	Agreement in RAN4 #96e:
· FFS 
· whether UE shall assume that the transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol on the contiguous CCs in the same band in FR1, for RRM requirements in RRC connected state.


In this paper, we will further discuss this issue for FR1 intra-band contiguous CA. 
2 Discussion
For multiple SCell activation, the UE has at least one active NR serving cell (e.g., the PSCell in EN-DC, the PCell in SA) and at least two deactivated SCells. Both have their own SMTCs. In the following sections, we assume one PCell plus two SCells(SCell #1 and SCell #2) under intra-band CA. 
Timing
It was agreed in MRTD requirement that intra-band NR CA is less than 3us. However, if network allows all Cells to transmit different Tx beams at a given slot, due to different propagation delay, the timing difference in receiver may be very large. It implies that UE may only observe some serving cells’ SSBs in one FFT window and other serving cells’ SSB(or some delay profiles of other serving cells’ SSB) will be out of FFT window. When UE selects FFT window based on any SSB, some SSBs(or SSBs delay profile) which are out of FFT window will be the interference to other SSBs’ reception. This will result in performance degradation in cell search, timing tracking etc.
[image: ]
[bookmark: _Ref54188369]Observation 1: If network cannot guarantee transmitting the same Tx beam at the same time for different SCell(s) being activated, the timing difference between each SCell will result in additional interference on UE’s receiver. 
AGC
At the same time, if SCells transmit different Tx beams at a given slot, the UE’s AGC re-tuning will also face big challenge even when the SSBs are well collided in time. Considering one example below, PCell, SCell #1 has 3 Tx beams. UE detects Tx beam SSB #2 as the best Tx beam for PSCell and SCell #1, and detect nothing on Tx beam SSB #1, i.e., the worst beam (NULL beam). The best Tx beam coincidently is beam SSB #1 for SCell #2. This is shown in Figure 1 below.
[bookmark: _Ref521573800][image: ]
Figure 1. The relationship between total received power and different Tx beam directions in intra-band NR CA 
At first, in AGC re-tuning stage, UE will have no idea about the best Tx beam of SCell #2. If UE re-tunes the AGC based on the power of SSB#2 in the figure, UE will face problem in data receiving stage when all SCells transmit the data through their best beams to UE at the same time. Different Tx beams at serving cells may make UE experience large power fluctuation among those serving cells. This large power imbalance will also make the DL throughput of some Scells decreased(For example, SCell #2 in the figure).
[bookmark: _Ref521145602]Observation 2: If network cannot guarantee transmitting the same Tx beam at the same time for different SCell(s) being activated, the UE’s AGC re-tuning will face big problem in intra-band. 
[bookmark: _Ref513881503][bookmark: _Ref54188361]Proposal 1: The network should guarantee the transmitted signals from Scells have the same downlink spatial domain transmission filter on one OFDM symbol in intra-band FR1. 
3 Summary
In this paper, we propose the discussion on Tx beam transmission in intra-band FR1.
Observation 1: If network cannot guarantee transmitting the same Tx beam at the same time for different SCell(s) being activated, the timing difference between each SCell will result in additional interference on UE’s receiver.
Observation 2: If network cannot guarantee transmitting the same Tx beam at the same time for different SCell(s) being activated, the UE’s AGC re-tuning will face big problem in intra-band.
Proposal 1: The network should guarantee the transmitted signals from Scells have the same downlink spatial domain transmission filter on one OFDM symbol in intra-band FR1.
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