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1	Introduction
In last RAN #91e meeting, a new WID on the simultaneous Rx/Tx for the band combinations was approved. The objectives are cited as follow:
1. Define clear principles for FDD-TDD or TDD-TDD band combinations for which can support or not support simultaneous Rx/Tx for FR1, FR2 and FR1+FR2.
a. The principles should be studied firstly before detailed analysis carried out for specific band combinations
2. Identify for each FDD-TDD and TDD-TDD band combinations for CA, SUL, MR-DC and simultaneous Rx/Tx capability NR-DC based on technical analysis in parallel with the basket WI intending to introduce the band combination.
3. Align the specification treatment of simultaneous Rx/Tx capability for CA, SUL, MR-DC and NR-DC band combinations.

And in last meeting, there were some discussions. In the end of the meeting, several open issues captured in the WF[2] are not solved. In this contribution, we give some futher discussions on some open issues.
2	Discussion
Since the WID includes different types band combination, therefore we separate the discussion in the following sections.
2.1		inter-band NR CA v.s. inter-band NR DC
In light of the TS38.101-1, the band combination specific RF requirements for NR DC are reused from the corresponding NR CA, which means the NR DC band combination work cannot be started without the corresponding NR CA. The introduction of NR DC band combination into the spec is very simple, just add the configuration and the maximum output power, i.e. no spurious emission, no  delta T/R and no MSD are required for NR DC since they are reused from the corresponding NR CA.
Therefore, we think NR DC and the corresponding NR CA share the same simultaneous Rx/Tx capability. Otherwise, there may exist some problems. For example, for TDD-TDD NR CA_nX-nY and DC_nX-nY, if simultaneous Rx/Tx capability is supported for CA_nX-nY, while non-simultaneous Rx/Tx capability is supported for DC_nX-nY. Then for CA_nX-nY, there may exist MSD issues(such as cross band isolation MSD) due to simultaneous Rx/Tx capability, but there are no MSD issues for DC_nX-nY since non-simultaneous Rx/Tx capability is supported. In this case, the NR CA band combination specific RF requirements cannot be reused for NR DC band combination.
Proposal 1: Same simultaneous Rx/Tx capability for NR CA band combination  can be applied for the corresponding inter-band NR DC band combination.
2.2		inter-band NR CA v.s. inter-band ENDC
Actually, when companies provide the TP for inter-band NR CA combination, usually refer to the requirements of the corresponding inter-band ENDC combination. It may be easily understanding that the same RF architecture are usually applied for inter-band NR CA and the corresponding inter-band ENDC combination.
Proposal 2: Same simultaneous Rx/Tx capability for inter-band ENDC band combination can be applied for the corresponding inter-band NR CA band combination.
2.3 	FDD+TDD NR CA band combination
Unlike LTE CA, simultaneous Rx/Tx capability is also applied for NR FDD+TDD NR CA band combination, including both FR1+FR1 and FR1+FR2.
FR1+FR1 FDD+TDD
As stated in [4], 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.
Anyway, RAN4 can further discuss the simultaneous Rx/Tx capability for FDD-TDD band combination, but we think it would be better to understand how does the FDD-TDD inter-band CA look like without simultaneous Rx/Tx capability.
Proposal 3. It is proposed to 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.
FR1+FR2 FDD+TDD
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.
Also in the 38.101-3 spec, FR1 requirements and FR2 requirements are defined independent. Therefore it is proposed that mandatory simultaneous Rx/Tx capability should be supported for all of the FDD-TDD CA band combination. 
Proposal 4. Mandatory simultaneous Rx/Tx capability should be supported for all of the FR1+FR2 FDD-TDD CA band combination.
2.4 	TDD+TDD NR CA band combination
We think it is more meaningful to discuss simultaneous Rx/Tx capability for TDD-TDD NR CA band combination since the UL and DL of TDD band doesn’t work at the same time. 
FR1+FR1 TDD+TDD
It have already agreed in the WF that simultaneous Rx/Tx capability should be discussed case by case for the FR1+FR1 TDD-TDD CA band combination.
FR1+FR2 TDD+TDD
Same situation as FR1+FR2 FDD+TDD for FR1+FR2 TDD+TDD band combination.
Proposal 5. Mandatory simultaneous Rx/Tx capability should be supported for all of the FR1+FR2 TDD-TDD CA band combination.
FR2+FR2 TDD+TDD
The discussion for FR2+FR2 TDD+TDD band combination are quite different with FR1+FR1, and only n260+n261 inter-band DL CA have been completed, and the RF requirements of reference sensitivity relaxation (ΔRIB,P,n) and EIS Spherical coverage relaxation (ΔRIB,S,n) are defined based on IBM capability. Seems there are no discussions on simultaneous Rx/Tx capability for FR2-FR2 band combination, and it seems the current RF framework for FR2-FR2 inter-band DL CA in TS38.101-2 didn’t consider the inter-band DL CA relaxation factor. In our understanding, comparing with the single-band operation RF requirements, the MBR relaxation is for antenna roll-off loss to support multiple bands, while inter-band DL CA relaxation is for the additional loss due to the introduction of new RFFE components.
Therefore, it is not clear how/which the requirements would be defined (MSD or others?) if simultaneous Rx/Tx capability is applied for FR2-FR2 inter-band CA. Also, in last meeting, one company think it is not a feasible scenario to consider simultaneous Rx/Tx capability for FR2-FR2 inter-band CA.
Proposal 6.  RAN4 need to discuss whether or not simultaneous Rx/Tx is feasible for FR2+FR2 TDD-TDD CA band combination first.
3	Conclusion
In this contribution, we give some initial discussions on simultaneous Rx/Tx for the band combinations.
Proposal 1: Same simultaneous Rx/Tx capability for NR CA band combination  can be applied for the corresponding inter-band NR DC band combination.
Proposal 2: Same simultaneous Rx/Tx capability for inter-band ENDC band combination can be applied for the corresponding inter-band NR CA band combination.
FDD+TDD NR CA:
Proposal 3. It is proposed to 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.
Proposal 4. Mandatory simultaneous Rx/Tx capability should be supported for all of the FR1+FR2 FDD-TDD CA band combination.
TDD+TDD NR CA:
Proposal 5. Mandatory simultaneous Rx/Tx capability should be supported for all of the FR1+FR2 TDD-TDD CA band combination.
Proposal 6. RAN4 need to discuss whether or not simultaneous Rx/Tx is feasible for FR2+FR2 TDD-TDD CA band combination first.
4	Reference
[1] R4-2103273, New WID on New WID on simultaneous Rx/Tx band combinations for CA, SUL, MR-DC and NR-DC,Huawei, HiSilicon
[2] R4-2105377, WF on Simultaneous Rx/Tx,Huawei, HiSilicon
[3] R4-2106386,  Discussion on Simultaneous RxTx, ZTE Corporation
[4] R4-2107047,  Discussion on general principle for simultaneous Rx/Tx band combinations for CA, SUL, MR-DC and NR-DC, CHTTL
[5] R4-1807135, Approach for finalizing simultaneous Rx/Tx discussion, NTT DoCoMo



	 1/3
