[bookmark: _Hlk109895631][bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 106bis-e	R4-2304511
Electronic Meeting, April 17 – April 26, 2023

Title: 	Discussion on RF requirements for 5G Broadcast
Agenda Item:	6.3.3
Source: 	MediaTek Inc.
Document for:	Approval
Introduction
Regarding UE RF for 5G Broadcast, there are some discussions about REFSENS and ACS in RAN4#106 WF [1]. In the contribution, our views are provided.  
Discussion 
In RAN4#106 meeting, regarding Rx UE RF requirements for 5G Broadcast, there are several points about REFSENS and ACS provided in WF [1]. 
	Reference sensitivity
For discussion
· The values of -99.2, -98.5, and -97.9 dBm are agreed for 6, 7, and 8 MHz PMCH channel assuming 10 MHz UE receive channel filter. 
· FFS on whether all bandwidths are needed to be tested.
Way forward: At least the following points are to be considered in deriving the reference sensitivity
· Which bandwidth shall be used for noise integration?  Possibilities include 6, 7, 8, and 10 MHz.
· What signal shall be defined for refsens?  Possibilities include a newly defined 6, 7, and 8 MHz PMCH or an existing 10 MHz PDSCH.



By checking WID, it assumes 10MHz UE receive channel filter as shown below. We assume that the intention is to reuse UE LTE hardware.   
	NOTE 2: 	The later RAN4 WI (part 2) shall assume that coexistence among different systems in the 		portion of the UHF band allocated to broadcast (~470 - ~694/698 MHz) is ensured through		coordination, in line with regional and national regulation.
NOTE 3:	New (dedicated) channel filters (e.g. 6/7/8 MHz filters) are not considered for the UE.


However, the operation of filter BW wider than desired channel BW operation is unusual in LTE design. Therefore, the discussion about the REFSENS by applying such specific implementation/configuration is ongoing. Here, we would like to share information for further discussion. 
[bookmark: _Hlk131844080]Under cells coverage, regarding UE RX 10MHz CBW operation, it is difficult to preclude unexpected interferer/noise aliasing or leakage into desired channel (e.g., 6/7/8 MHz) because the interferer/noise is not fully rejected by using 10MHz filters chain. Basically, we assume that the undesired interferer/noise level may be not equal to adjacent channel level. If the undesired interferer/noise level is really close to adjacent channel level, REFSENS relaxation is expected (i.e., the “REFSENS + 14 dB” is allowed). However, it is confusing about the management for considering that undesired noise level is quite lower than adjacent channel level and the undesired noise is not efficiently rejected because of applying filters BW wider than desired channel BW based on the unusual CBW application. 
Regarding another scenario (e.g., different UE implementation under conductive RFESENS verification), when filters BW is wider than desired channel BW, the operation of down-sampling/decimation or sample-rate converter could not preclude the undesired noise (e.g., spur, sigma-delta ADC noise) aliasing into desired channel. Probably, UE companies showing specific performance concern could further add/design the 6/7/8 MHz modes for their UE for removing risk. However, this additional work does not fulfil the WI intension. In other words, to consider whether 10MHz CBW for noise integration would be applicable.   
Proposal 1: Regarding REFSENS, to consider whether 10MHz CBW for noise integration would be applicable. 

It is observed that WI objective states “Reuse existing requirements for 10 MHz as much as possible”. Therefore, regarding the ACS requirement for 6/7/8 MHz desired channel, the ACS values shown in WF [1] are for companies’ further study or check. 
	ACS
Way Forward:  
· Blocker placement for ACS is 6, 7, or 8 MHz
· ACS is studied as [-16 to -33] dB for 6 MHz channel with the assumption of 10 MHz UE channel filter and coordinated network deployment. 
· Also to be studied is 8 MHz channel with the assumption of 10 MHz UE channel filter, coordinated network deployment, and 1.25 kHz SCS.



After further check the results from [2], we observed that the adjacent channel partial energy is still within the 10MHz filter BW and cause the FFT dynamic range (bits number) to be higher compared to FFT operation under legacy LTE ACS testing. In other words, legacy LTE adjacent channel/interferer is knocking down by ACS before entering FFT. Regarding the 10MHz filter operation for 6MHz desired channel, one way to have same FFT dynamic-range operation as before is to use the option 1 as stated in [2]. However, if the adjacent 5 MHz adjacent channel/interferer could not be outside the channel filter due to requested broadcast scenario, we consider that using the option 2 proposed in [2] for ACS is another solution.
Proposal 2: Regarding the desired 6 MHz channel, if the adjacent 5 MHz ACS interferer could not be outside the channel filter due to requested broadcast scenario, to consider defining ACS case 1 as -16 dB and 5 MHz adjacent channel interferer with frequency offset at 5.5125 MHz.  
Conclusion
In the contribution, the consideration about REFESNS and ACS is proposed.
Proposal 1: Regarding REFSENS, to consider whether 10MHz CBW for noise integration would be applicable. 
Proposal 2: Regarding the desired 6 MHz channel, if the adjacent 5 MHz ACS interferer could not be outside the channel filter due to requested broadcast scenario, to consider defining ACS case 1 as -16 dB and 5 MHz adjacent channel interferer with frequency offset at 5.5125 MHz.  
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