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1	Introduction
In RAN#99 meeting, there were some further discussion on the simultaneous Rx/Tx for the band combinations issues, and in the end of the meetings, some agreements were achieved in WF[1,2]. However, there were still some open issues existed.
In this contribution, we give some further discussions on some open issues.
2	Discussion
The open issues are discussed below.
FR1+FR1 FDD+TDD band combination
There are following 4 options on the simultaneous Rx/Tx capability for FR1+FR1 FDD-TDD band combination:
	· Option 1: Mandatory support by default unless the specific problem is identified when specifying the specific combinations in the basket WID. To make sure the potential problem will not be missed check, case-by-case study can be applied if the frequency separation between the FDD band and the TDD band of the combination is smaller than a threshold or the frequencies are multiples of each other(IM/harmonics products from a band fall in the other band). Otherwise, the mandatory simultaneous Rx/Tx capability is applied without additional discussion.
· Option 2: Mandatory support. MSD requirements shall be defined for the combinations which have REFSENS degradation caused by IMD or harmonics
· Option 3: use MSD value or the harmonic / IMD order as the condition to choose band combinations for further discussion of the simultaneous RxTx
· Option 4: Discuss whether or not CA operation is workable in the case of simultaneous Rx/Tx capability is not supported for FR1+FR1 FDD-TDD CA band combination.
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Actually, some criteria were discussed for TDD-FDD in Rel-15 based on the frequency range. As we discussed in [3], there are lots of FDD-TDD CA band combination defined in the specification, so it may not easy maintain all these FDD-TDD CA band combination case by case. 
If the simultaneous Rx/Tx capability is optional for TDD-FDD, then it can be interpreted that some TDD-FDD NR CA band combination does not support simultaneous Rx/Tx. In this case, how to implement the TDD-FDD NR CA band combination should be further discussed, considering UL and DL of FDD band work at the same time. Since if simultaneous Rx/Tx is not supported for TDD-FDD NR CA band combination, then it seems CA operation can not workable since if UL Tx is at TDD band, then FDD DL Rx cannot work, also FDD UL Tx cannot work, which means FDD band doesn’t work if the UL Tx is at TDD band, it is not CA operation. Similar situation in the case of the UL Tx is at FDD band. 
Also, companies think MSD can be used as one of the criteria to judge whether or not mandatory simultaneous Rx/Tx capability. However, according to [5], MSD caused by harmonic and IMD are not directly relevant to the discussion since harmonics and intermodulation do not always impact on real operation. One example (i.e. DC_3A-n78A ) was given in [5] where some operators may have spectrum holding combination not impacted by the 2nd harmonic. Also, RAN4 are discussing the rules/guidelines for the combs which are not feasible for block approval.
Based on the above, we think simultaneous Rx/Tx capability is mandatory supported for FR1+FR1 FDD-TDD, and case by case study would be needed if there exists some specific problem. Meanwhile, it is no doubt that the MSD shall be defined for those combs having 1)IMD, 2) harmonics (Tx or RX), 3) cross-band isolation, or 4) counter-intermodulation (C-IM) issues.
Therefore, combining option 1 with option 2 would be ok, i.e.:
Mandatory support by default unless the specific problem is identified when specifying the specific combinations in the basket WID, MSD requirements shall be defined for the combinations which have REFSENS degradation caused by 1)IMD, 2) harmonics (Tx or RX), 3) cross-band isolation, or 4) counter-intermodulation (C-IM) . To make sure the potential problem will not be missed check, case-by-case study can be applied if the frequency separation between the FDD band and the TDD band of the combination is smaller than a threshold or the frequencies are multiples of each other(IM/harmonics products from a band fall in the other band). Otherwise, the mandatory simultaneous Rx/Tx capability is applied without additional discussion.
Proposal 1. Combining option 1 with option 2 
FR1+FR2 TDD+TDD band combination
There are following 2 options on the simultaneous Rx/Tx capability for FR1+FR2 FDD-TDD band combination:
	Options
· Option 1: Mandatory support
· Option 2: study case by case 
Recommend WF
· Further discuss if mandatory support is acceptable with limitation that FR1 with the existing frequency range, i.e. 410 MHz – 7125 MHz



In section 6.1 and section 7.1 in current TS38.101-3, it said:
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2. The requirements for frequency range 1 and frequency range 2 can be verified separately. For the carrier in frequency range 1, requirements can be verified with NR FR2 link disabled. For the carrier in frequency range 2, requirements can be verified in OTA mode with E-UTRA connecting to the network by OTA without calibration.
It can be seen that the FR1 requirements and FR2 requirements are defined independent although the FR1 band frequency range is extended to 7.125GHz. 
However, some concerns were raised by some companies that the FR1 upper frequency range may be extended even high which may cause some potential problem. If this is happen, some additional discussions may be needed.
Therefore, to our understanding, at least for current FR1 frequency range, i.e. 410 MHz-7125 MHz, mandatory simultaneous Rx/Tx capability should be supported for FR1+FR2 TDD-TDD CA band combination.
Proposal 2. Mandatory simultaneous Rx/Tx capability should be supported for all of the FR1 (<7.125 GHz)+FR2 TDD-TDD CA band combination.
FR2+FR2 TDD+TDD
We raised this issue in the past two meetings [1][2], however, it seems there were no discussions on whether simultaneousRxTx is supported or not for the existing FR2 band combinations, e.g. n257+n259, n258+n260, n260+n261 in the past meetings, and also there are no related RF requirements defined in 38.101-2 specification. It is unclear whether or not simultaneous Rx/Tx is feasible for FR2+FR2 TDD-TDD CA band combination from RAN4 aspect since there are no any indications in TS38.101-2 v17.2.0.
In RAN2 Rel-15 TS38.306, the IE simultaneousRxTxInterBandCA  is also applied for FR2+FR2 TDD+TDD band combination, see below.
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	simultaneousRxTxInterBandCA
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4].
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Therefore,  simultaneous Rx/Tx capability is feasible from RAN2 aspect. To our understanding, it is similar as FR1 TDD-TDD band combination, which is case by case study. Meanwhile, we think  simultaneous Rx/Tx capability is not supported for the above existing FR2 band combinations.
Proposal 3.  case by case for FR2+FR2 TDD-TDD band combination.
3	Conclusion
In this contribution, we give some initial discussions on simultaneous Rx/Tx for the band combinations.
FR1+FR1 FDD-TDD
Proposal 1.  Combining option 1 with option 2
FR1+FR2 TDD-TDD
Proposal 2. Mandatory simultaneous Rx/Tx capability should be supported for all of the FR1 (<7.125 GHz)+FR2 TDD-TDD CA band combination.
FR2+FR2 TDD-TDD
Proposal 3.  case by case for FR2+FR2 TDD-TDD band combination.
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