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1	Introduction
This contribution shares our views on topics with FFS or square brackets in moderator summary in [1].
2	Discussion
2.1	Enhancement for 700+800+900MHz band combination
Though two example band combinations are listed, it seems that some or most of the fallback modes are not specified and/or even not requested.  
Table 2.1-1: Status of n8-n20-n28
	Fallback
	NR CA
	Remarks

	
	1UL with 2DL
	2UL with 2DL
	

	n8A-n20A
	Specified
	Not requested [2]
	DC_8_n20 and DC_20_n8 are ready

	n8A-n28A
	Specified
	Not requested [2]
	DC_8_n28 and DC_28_n8 are ready

	n20A-n28A
	Specified
	Frequency range in n28 is restricted to lower 30 MHz in n28.

	n8A-n20A-n28A
	Not specified. Combo was requested but no TPs so far
	N/A
	N/A


Regarding the remaining two fallbacks for 2UL with 2DL for NR CA, they would be easily completed since requirements for the corresponding EN-DC configurations are ready so that technical analysis can be almost reused. It is, however, n8A-n20A-n28A for 1UL with 3DL would require some analogue device feasibility study and in the end, that would be a basis of the future discussion on 2UL with 3DL for n8A-n20A-n28A. The objective also must be clarified whether the frequency range restriction imposed on n28 for n20A-n28A is also applied to n8A-n20A-n28A or not. 
Table 2.1-2: Status of CA_n5-n8-n28
	Fallback
	NR CA
	Remarks

	
	1UL with 2DL
	2UL with 2DL
	

	n5A-n8A
	Not specified but requested [2]
	DC_5A_n8A and DC_8A_n5A are not specified and not requested [4]

	n5A-n28A
	To be Specified
	Not specified but requested [2]
	An agreed CR of [3] in RAN4#101-e includes 1UL with 2DL.
DC_28A_n5A is specified.
n28 has a restriction like CA_n20A-n28A

	n8A-n28A
	Specified
	Not specified but requested [2]
	DC_8A_n28A is specified.

	n5A-n8A-n28A
	Not specified but requested
	N/A


Regarding the remaining three fallbacks for 2UL with 2DL for NR CA, it seems that n5A-n8A has not been requested at all so far, though the n5A-n28A and n8A-n28 would be easily completed since requirements for the corresponding EN-DC configurations are ready. Hence, we think that the proponents firstly need to address all the three fallbacks for 2UL with 2DL.
Proposal 1: 
· All the respective fallbacks for 2UL with 2DL for n8-n20-n28 or n5-n8-n28 need to be completed before the work starts.
· Missing fallback CA configurations should be requested and completed ASAP.
· The work needs to address 1UL with 3DL for n8A-n20-n28 and n5-n8-n28 at the initial phase, respectively. Then, move to 2UL with 3DL in the same WI.
· Handling of n28 frequency range restriction seen in e.g., n20-n28 needs to be clarified in the WID
2.2	3Tx simultaneous transmission for three band inter-band UL CA with 1Tx on each uplink
[image: ]
Regarding “FFS other band combinations, FDD+FDD+TDD and FDD+TDD+TDD”, RAN4 even has not had requirements for FDD+FDD for PC2. Thus, FDD+FDD+TDD must be the last piece that RAN4 addresses. Regarding FDD+TDD+TDD, it has two cases. One is {FDD} + {TDD+TDD} where {} means that band(s) inside {} does not require simultaneous Rx/Tx while band(s) outside {} require simultaneous Rx/Tx each other. It means isolation is required between FDD and a pair of the two TDD bands. The other is {FDD}+{TDD}+{TDD} and needs isolation between three bands. These cases require not only study of IMD aspects as well as power control specifically in terms of time domain and may requires some others compared to TDD+TDD+TDD without simultaneous Rx/Tx. And even TDD+TDD+TDD has two cases if simultaneous Rx/Tx is considered. For instance, TDD + {TDD+TDD} or {TDD}+{TDD}+{TDD}. Overall, possible use cases are as follows.
TDD+TDD+TDD
1a: {TDD+TDD+TDD} without simultaneous Rx/Tx bands within {}
1b: {TDD}+{TDD+TDD} with simultaneous Rx/Tx between two {}
1c: {TDD}+{TDD}+{TDD} with simultaneous Rx/Tx between all the three bands
FDD+TDD+TDD
2a: {FDD}+{TDD+TDD} with simultaneous Rx/Tx between two {}
2b: {FDD}+{TDD}+{TDD} with simultaneous Rx/Tx between all the three bands
FDD+FDD+TDD: would need FDD+FDD PC2 in advance
Moreover, there has been a discussion on Dynamic power aggregation to achieve UE transmission at full power across different bands in RAN1 UL Enhancements for Rel-18 in [5]. Hence, waiting for the outcome of the RAN1 UL Enhancements more makes sense and it would not be good for RAN4 to address two similar topics in the same release.
Observation 1: 
· TDD+TDD+TDD, FDD+TDD+TDD and FDD+FDD+TDD can be further categorized into difference use cases based on simultaneous Rx/Tx conditions between bands.
· There is no FDD+FDD PC2 requirements so far
· Not realistic and reasonable to address all the use cases
· A similar topic discussion has been on-going under RAN1 UL Enhancements. 
Proposal 2:
· Put this topic on hold until the outcome of RAN1 UL Enhancements become clear.

Regarding Tx diversity with 3Tx, RAN4 has spent on a considerable amount of time for 2Tx diversity but still we have not completed the requirements. Also, we wonder what motivates UE vendors dare to implement 3Tx diversity.
Observation 2: 
· Still 2Tx diversity discussion is on-going and the requirements are not stable and it would not seem the right timing to specify 3Tx diversity at this stage.
2.3	Simultaneous Rx/Tx for intra-band NC CA
One of the proponents provided a contribution [6] by responding to a request to share technical analysis on if the proposal is technically feasible or not and clarification for deployment scenarios. Though the contribution provided an expected MSD value due to OOBE from Tx within the same band and the MSDs with respective frequency gaps, the analysis is conducted with 10 MHz channel bandwidth, which is far smaller than the actual channel bandwidth to be available since it can be 100 MHz according to the scenario captured in the contribution. Hence, the expected MSD would be even larger than the MSDs in the contribution.
In addition, it seems that the contribution of [6] didn’t consider the impact of Tx power input into LNA. In RAN4, it is assumed that the power due to own Tx for an FDD band into own Rx for the band is reduced at least down to -25 dBm. Hence, a duplexer needs to provide at least 52 dB isolation given that 4 dB front end loss is assumed(23 dBm + 4 dB - 52 dB). The proposed case does not allow to have an isolation for this power at all. Or from a different angle, currently Type 2 UE requirements have been discussed in RAN4, where power imbalance between two different wanted signal level is one of the key points. Assuming that the allowed imbalance is from 25 to 30 dB, it means that if the weaker wanted signal level is -80 dBm, then, the other higher signal(in this case, that is Tx power) must be lower than -55 dBm or -50 dBm, which is smaller than minimum output power. Hence, the weaker wanted signal level must be larger than -65 dBm or -70 dBm. If the weaker wanted signal level is -25 dBm, which is almost close to maximum input level, then the uplink power can be 0 dBm or 5 dBm. On top of these simple factors to degrade the wanted signal, blockers would cause additional degradation based on different root causes into the wanted signal.
Hence, it is expected that the uplink power almost always would degrade its Rx signal and always must be quite low regardless of the number of RBs and/or channel bandwidth.
With respect to the scenarios, [6] says that “Operator C + new band (only consider the intra-band NC-CA)”. Hence, next to a block C1 must be for operator A or B. Then, the following four patterns can be considered apart from which operator can get the left most portion of 20 MHz.
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Scenario 4: Frequency separations are B = C << A
Given that A1, B1 and C1 do not require simultaneous Rx/Tx, operator C is the biggest victim in this scenario since a block C1 is adjacent to A2 or B2, which are not synchronized with C1. And C2 is adjacent to B2 and/or C2. If equal frequency gap between Tx and Rx for each operator spectrum, the top-most scenario 1 can provide equal footing, i.e., each operator can have 200 MHz gap between Tx and Rx. The expected MSD for 200 MHz frequency gap between Tx and Rx channel bandwidth 100 MHz each is completely different from that for 156 MHz gap between Tx and Rx channel bandwidth 10 MHz each. In addition, in-band blocking/ACS impact is even larger than the current scenario of A1, B1 and C1 operation without simultaneous Rx/Tx since there is an always strong blocker due to own Tx inside UE on top of blockers from outside UEs.
Observation 3: 
· Impact of own Tx power into Rx in terms of MSD was not provided in [6]
· Expected MSD would be more optimistic than that under more realistic scenario since 10 MHz channel bandwidth was considered in [6].
· Further clarification is helpful on how the self-desense issue is resolved with a typical UE implementation, which have been assumed in RAN4 OR if fullduplex is required or not.

3	Conclusions
For Enhancement for 700+800+900MHz band combination
Proposal 1: 
· All the respective fallbacks for 2UL with 2DL for n8-n20-n28 or n5-n8-n28 need to be completed before the work starts.
· Missing fallback CA configurations should be requested and completed ASAP.
· The work needs to address 1UL with 3DL for n8A-n20-n28 and n5-n8-n28 at the initial phase, respectively. Then, move to 2UL with 3DL in the same WI.
· Handling of n28 frequency range restriction seen in e.g., n20-n28 needs to be clarified in the WID

For 3Tx simultaneous transmission for three band inter-band UL CA with 1Tx on each uplink
Observation 1: 
· TDD+TDD+TDD, FDD+TDD+TDD and FDD+FDD+TDD can be further categorized into difference use cases based on simultaneous Rx/Tx conditions between bands.
· There is no FDD+FDD PC2 requirements so far
· Not realistic and reasonable to address all the use cases
· A similar topic discussion has been on-going under RAN1 UL Enhancements. 
Proposal 2:
· Put this topic on hold until the outcome of RAN1 UL Enhancements become clear.
Observation 2: 
· Still 2Tx diversity discussion is on-going and the requirements are not stable and it would not seem the right timing to specify 3Tx diversity at this stage.
For Simultaneous Rx/Tx for intra-band NC CA
Observation 3: 
· Impact of own Tx power into Rx in terms of MSD was not provided in [6]
· Expected MSD would be more optimistic than that under more realistic scenario since 10 MHz channel bandwidth was considered in [6].
· Further clarification is helpful on how the self-desense issue is resolved with a typical UE implementation, which have been assumed in RAN4 OR if fullduplex is required or not.
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