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1	Overall description
RAN4 thanks RAN2 for the great efforts on the topic of UE signalling the aggregated BW capability per band combinations for both FR1 and FR2 BCs and would like to answer the questions after discussion.
	[bookmark: _Hlk148955664]Q1: RAN2 also discussed on introducing aggregated MIMO layers capability to go along with the aggregated BW capability for the BC. Similar to the new aggregated bandwidth capability, the intention is to allow the UE to report a maximum number of MIMO layers it can support across the carriers for the band combination and the UE is expected to not support more than these, even when the total number of MIMO layers per each carrier can add up to more than this. But there was no consensus in RAN2 on this aggregated MIMO capability. RAN2 seeks RAN4 input on the aggregated MIMO layer signaling to go along with aggregated BW capability signaling. 
A1: RAN4 has discussed the new proposal/idea “aggregated MIMO layers capability”, but from RF perspective, Tx RF chains or Rx RF chains can’t always be shared between different RF bands due to the restriction of RF front end, which is different. In addition, it’s suggested to further clarify how network can use this information “aggregated MIMO layers capability” and the relationship between aggregated channel bandwidth and aggregated MIMO layer. As the UE capability maxNumberMIMO-LayersPDSCH is maintained by RAN1, so it’s suggested to check RAN1’s view on new proposal “aggregated MIMO layers capability”.



	Q2: RAN2 would like to ask RAN4 if the aggregated BW capability signaling for inter-band FR1 CA with BCS5, is also applicable to NR-DC cases. 
A2: From RAN4 UE RF perspective, the implementation about NR-CA is similar to NR-DC cases. But if NR-DC cases will bring additional RAN2’s impacts between different BS sites, it’s suggested not to extend the scope of this topic.



	Q3: RAN2 has the below aggregated BW capability signaling range for FR1 and FR2 respectively. RAN2 seeks RAN4 input on whether the range is adequate and if not, request RAN4 to provide the expected values.

SupportedAggBandwidth-r17 ::=     CHOICE {
    fr1-r17          ENUMERATED {mhz20, mhz30, mhz35, mhz40, mhz50, mhz60, mhz70, mhz80, mhz90, mhz100, mhz110, mhz120, mhz130, mhz140, mhz150, mhz160, mhz180, mhz200, mhz220, mhz230, mhz250, mhz280, mhz290, mhz300, mhz350, mhz400, mhz450, mhz500, mhz600, mhz700, mhz800, spare1},
    fr2-r17          ENUMERATED {mhz200, mhz300, mhz400, mhz500, mhz600, mhz700, mhz800, mhz900, mhz1000, mhz1100, mhz1200, mhz1300, mhz1400, mhz1500, mhz1600, mhz1700, mhz1800, mhz1900, mhz2000, mhz2100, mhz2200, mhz2300, mhz2400, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}

A3:
In current specification, it’s mandatory for FR1 UE to support 100MHz channel bandwidth, it’s mandatory for FR2-1 UE to support 200MHz channel bandwidth and it’s mandatory for FR2-2 UE to support 400MHz channel bandwidth. From RAN4 perspective, the expected values should be larger than these mandatory values when UE declare NR-CA.
For FR1, minimum value can be considered as 200MHz and FFS on maximum value. In order to avoid the fragmental market, it’s proposed to consider 100MHz granularity for FR1.
For FR2, FFS about minimum value and maximum value of FR2 aggregated channel bandwidth considering the real implementation. In order to avoid the fragmental market, it’s proposed to consider the granularity larger than 100MHz for FR2.



	Q4: For FDD-TDD CA band combinations (in FR1), RAN2 would like to ask RAN4 whether it is correct to assume that the application of BW for FDD and TDD are not equivalent. For example, assuming the SCSs are fixed in most deployments to 15kHz for FDD and 30kHz for TDD, and so, whether it is feasible to calculate the effective total aggregated BW by a formula  as below:
Total aggregated BW = 2*FDD BW + 1*TDD BW

For example, the UE can signal the support for the total aggregated BW=160MHz, FDD maximum BW=50MHz and TDD maximum BW=100MHz, This means the UE supports the following combinations.
· FDD 30MHz + TDD 100MHz (2*30MHz + 100MHz = 160MHz)
· FDD 40MHz + TDD 80MHz (2*40MHz + 80MHz = 160MHz)
· FDD 50MHz + TDD 60MHz (2*50MHz + 60MHz = 160MHz)
But the UE does not support the following.
· FDD 50MHz + TDD 80MHz (2*50MHz + 80MHz = 180MHz > 160MHz)

It should be noted that the SCS is reported in perCC level including 15KHz, 30KHz or 60KHz for FR1, and there may be cases that different SCSs are reported for FDD bands/TDD bands. Therefore, the total aggregated BW is calculated in a different way from the example in the RAN4 LS, RAN2 seeks RAN4 input on above formula. 

A4: Since some TDD bands are still deployed assuming 15kHz SCS, e.g. band n34, n38, n39, n41 in Japan, and 5MHz for band n40, n41 and n48, assuming fixed 30kHz SCS for TDD bands is incorrect. In addition, it’s unclear what is assumed for SDL bands. In essence, different SCS configurations will result different equivalent channel bandwidth instead of duplex mode. 
If the factors of MIMO layers and modulation order are considered, it’s suggested to considered the following formula to represent the baseband capability:
Total baseband processing capability =  +  +  + ……
We still need to check with RAN1 whether the factors of MIMO layers and modulation order can be removed or not. If yes, then the effective total aggregated BW by a formula can be expressed below for FR1.
Total aggregated BW = BW_15kHz + BW_30kHz / 2 + BW_60kHz / 4




2	Actions
To TSG RAN WG5
ACTION: 	RAN4 would like to respectfully request RAN2 to take the answers above into account in future meetings.
3	Dates of next TSG-RAN WG4 meetings
TSG-RAN4 Meeting#110 	      	26 February – 01 March 2024	Athens, Greece
TSG-RAN4 Meeting#110bis 	     	15 – 19 April 2024	Xiamen, China
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