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1. Introduction
[bookmark: OLE_LINK13]The proposal of introducing a new IE to indicate the maximum aggregated bandwidth for intra-band and inter-band CA for FR1 has been discussed in several meetings [1-3], and in RAN4#105, it was suggested to focus on inter-band CA case [4].
In this contribution, we raise some technical concerns such as whether the proposed IE can accurately reflect the RF capability for inter-band CA in some cases, and provide our corresponding undertanding. 
2. Discussion
One of the motivations of proposing to introduce the IE to indicate the maximum aggregated bandwidth for inter-band CA for FR1 is due to the baseband limitations for some band combinations [4], which means the IE should be intended to be a band combination wise. However, for a UE, its baseband limitation, e.g., buffer size, (de)coding capability, (de)modulation capability, etc., is there fixed with an implementation as per UE, and is band combination agnostic, thus if such an IE is introduced, only RF limitations should be considered, not baseband limitation.
Observation 1: Baseband limitation is band combination agnostic and per UE, thus if introducing a new band-combo-wise IE for maximum aggregated bandwidth for FR1 inter-band CA, only RF limitations should be considered.
As the IE is also intended for both UL and DL [4], if we look at uplink direction for a band combination consisting of 3 or more bands, there are maximum 2 concurrent uplink transmissions assumed when RAN4 specifies UE RF requirements, which means at any moment, only 2 bands out of all bands in the band combinations are transmitted, however, the proposed IE is maximum aggregated bandwidth for all bands, thus in this case, the inter-band maximum aggregated bandwidth has no physical meaning for uplink RF capability, as illustrated in Fig. 1.
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Fig. 1, UL Tx for a band combo consisting of 3 bands
Observation 2: At uplink direction, the inter-band max aggregated bandwidth has no physical meaning for uplink RF capability with a maximum 2 concurrent Tx for band combos consisting of 3 or more bands.
At downlink direction (Rx), it is a bit more complex than the situation at uplink direction since the number of concurrent Rx may be larger than that at uplink direction. For the sake of simplicity, let’s take 3 bands case, and denote  as the full permutation set of channel bandwidth combinations for band nA, nB and nC where the sum of channel bandwidth in a permutation is less than a value of Max-Aggr. Suppose the supported channel bandwidth sets for each band as the following table:

	nA
	5, 15, 20, 40

	nB
	10, 15, 25

	nC
	20, 30



If the maximum aggregated channel bandwidth Max-Aggr is 40MHz, then its full permutation set  of channel bandwidths for band nA, nB and nC is shown in the below table, where there are only two elements:
	
	nA
	nB
	nC

	#1
	5
	10
	20

	#2
	5
	15
	20



And if Max-Aggr is 50MHz, then its full permutation set  of channel bandwidths for band nA, nB and nC is illustrated in the following table, where there are six elments:
	
	nA
	nB
	nC

	#1
	5
	10
	20

	#2
	5
	15
	20

	#3
	5
	15
	30

	#4
	5
	25
	20

	#5
	15
	10
	20

	#6
	15
	15
	20



If a UE only supports the following channel bandwidth combinations for NR bands nA, nB and nC:
	
	nA
	nB
	nC

	#1
	5
	10
	20

	#2
	5
	15
	20

	#3
	5
	15
	30



Where #1 and #2 correspond to the full permutation set for a 40MHz maximum aggregation channel bandwidth, and #3 is just one of the elements from the full permutation set for a 50MHz maximum aggregation channel bandwidth. In this case, if setting maximum aggregation channel bandwidth to 40MHz, then element #3 is not in the corresponding full permutation set, however, if setting maximum aggregation channel bandwidth to 50 MHz, then there are other permutations (#5 and #6) are not supported by the UE. Only if the capability is a full permutation set of a certain value can it be represented by the corresponding maximum aggregated channel bandwidth. Actually [2][3] illustrate such a special case.
Observation 3: At downlink direction, only in the case where the supported capability of channel bandwidth combinations is a full permutation set can the capability be represented as a maximum aggregated channel bandwidth. In other cases, the maximum aggregated channel bandwidth does not correctly reflect the RF capability. 
Moreover, if introducing such a capability, there is no requirement on maximum aggregated channel bandwidth for a band combo, and it literally allows for an implementation with a small value where it may offset the benefits of such CA operation.
Observation 4: With the introduction of the capability of maximum aggregated channel bandwidth, literally it allows for an implementation which may offset the benefits of inter-band CA operation.
With the above analysis and observations, we propose to further study some potential capability other than the maximum aggregated channel bandwidth for BCS4/5 if needed.
[bookmark: OLE_LINK1][bookmark: OLE_LINK7]Proposal: RAN4 to further study some potential capability other than the maximum aggregated channel bandwidth for BCS4/5 if needed.

3. Conclusion
In this contribution we have the following observations and proposal for the maximum aggregated channel bandwidth for inter-band CA supporting BCS4/5:
Observation 1: Baseband limitation is band combination agnostic and per UE, thus if introducing a new band-combo-wise IE for maximum aggregated bandwidth for FR1 inter-band CA, only RF limitations should be considered.
Observation 2: At uplink direction, the inter-band max aggregated bandwidth has no physical meaning for uplink RF capability with a maximum 2 concurrent Tx for band combos consisting of 3 or more bands.
Observation 3: At downlink direction, only in the case where the supported capability of channel bandwidth combinations is a full permutation set can the capability be represented as a maximum aggregated channel bandwidth. In other cases, the maximum aggregated channel bandwidth does not correctly reflect the RF capability.
Observation 4: With the introduction of the capability of maximum aggregated channel bandwidth, literally it allows for an implementation which may offset the benefits of inter-band CA operation.
Proposal: RAN4 to further study some potential capability other than the maximum aggregated channel bandwidth for BCS4/5 if needed.
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