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1 Introduction
Simultaneous Rx-Tx discussion was re-triggered in previous meetings by several papers like [1][2][3]. From the discussions, it was recognized that it is unclear whether a band combination is mandatory or optional to support simultaneous Tx/Rx in 38.101-3. In RAN#91, NWI [4] was introduced to define clear simultaneous RxTx capability for the band combinations especially which have already exist in the spec. And one of the important target is to define the clear criteria before doing analysis for the specific band combinations.
This paper discuss on the criteria for the simultaneous RxTx capability.
2 Discussion

2.1 General criteria
The simultaneous RxTx capability has been discussed a lot in Rel-15, and the initial discussion was focused on the scenarios which might cause Rx issues like Harmonic, IMD, Wideband emission, Tx block Rx, etc. And also how to define the criteria of MSD the simultaneous Rx-Tx cannot be supported [5]. However, it was difficult on defining a clear criteria especially for TDD-FDD and TDD-TDD band combinations [6] at that time. Finally, in RAN4#87 meeting, the WF [7] was agreed as the outcome of simultaneous Rx-Tx issue. 

	For TDD-FDD band combination:

· For LTE combinations with both UL for which this capability was supported, the same will be adopted in LTE-NR NSA combinations

· For other band combinations, the capability will be discussed on case by case basis

· Example Criteria: band combinations involving bands that are close to each other will be discussed on case-by-case basis; Example combinations: 7+38, 3+39, 7+40 

· Other criteria are not precluded

· Include this in the LS to RAN2: For TDD-FDD band combinations for which simultaneous RxTx capability is agreed to be supported, corresponding capability indication must be set to “supported”.
For TDD-TDD band combination:

· Isolation between the bands are the main criteria, need to be checked on case-by-case basis 

· Example: 39+77 of sufficient isolation

· Example: 41+77- need to be checked 


From the agreement it can be noticed that the discussion was focusing on the TDD-TDD and TDD-FDD band combinations and not mentioned about the FDD-FDD band combinations. At that time, companies have concern on allowing FDD band combinations to be working in a TDM manner even severe IMD interference exists. Therefore, it was considered as UE supporting simultaneous RxTx as the default behaviour unless otherwise stated in the spec.
Observation 1:    The simultaneous RxTx was mainly for TDD-TDD and TDD-FDD combinations, and the default UE behavior for FDD-FDD is supporting simultaneous RxTx even severe IMD interference exists.
Proposal 1:         It is proposed to clarify in the spec that the minimum requirements apply for UEs with simultaneous RxTx for FDD-FDD unless otherwise stated.

For the TDD-TDD band combinations, even it says isolation between the bands are the main criteria, however, no clear definition of the isolation numbers which makes this criteria is difficult to be carried out.
In [5], the harmonic interference and Tx leakage have been discussed. In general, two approaches might be considered to define a more general and straight forward criteria. 
· One is the MSD based approach, i.e. simultaneous RxTx is optional when the MSD for this band combination is higher than certain value. This is clear and simple, and many band combinations in the spec already have the MSD values, so it will be easy to check and decide the simultaneous RxTx capability once the criteria MSD value is decided.
· The other approach is harmonic or IMD order based criteria. It has been analysed in the Rel-15 single UL operation discussion that the averaged MSD for 2nd order IMD interference is 28.05dB and for 3rd order IMD is 14.03dB. And RAN4 used the 2nd and 3rd order IMD interference as the criteria for single UL transmission. Therefore, the order of harmonics or IMD can be potentially an easier method to decide mandatory or optional simultaneous RxTx capability.
Observation 2:    The MSD values or the harmonic / IMD orders are more clear and operable criteria to decide the mandatory or optional simultaneous RxTx capability. And they can be used to replace the vague criteria like “isolation” or “close to the other band”.
In last meeting, [8] proposed to defined criteria as MSD value based or the harmonic / IMD order based criteria for the simultaneous RxTx capability, however, there were concerns on only based on this criteria. And to move forward, at least this can be applied as the initial condition to classify band combinations for further discussion, otherwise, considering so many combinations in the spec, it will be quite challenging to analyze all of them.
Observation 3:    Without clear and operable criteria to classify band combination for further discussion, it will be quite challenging to analyze all the band combinations in the spec.

Proposal 2:         It is proposed to use MSD value or the harmonic / IMD order as the condition to choose band combinations for further discussion of the simultaneous RxTx.
2.2 Release independent

It is clear that currently in Rel-15/Rel-16, many band combinations do not have explicit simultaneous RxTx capability in the spec. And based on the discussion in last RAN4 meeting, the common understanding is that non-simultaneous RxTx can be assumed for these TDD-TDD/TDD-FDD band combinations unless there is explicit statement.
Therefore, in our view, the simultaneous RxTx capability for the Rel-15/Rel-16 band combinations cannot be mandated in this WI for the NBC issue. And the whole discussion is for the ongoing Rel-17 spec.
Observation 4:    Optional simultaneous RxTx can be assumed for the band combinations which doesn’t have explicit statement of this capability in Rel-15/Rel-16 spec.

Proposal 3:         It is proposed to specify/change the simultaneous RxTx capability only in the Rel-17 spec in this WI and keep Rel-15/Rel-16 simultaneous capability unchanged to avoid NBC issue.

2.3 CA and DC

It was pointed out that the DC and CA simultaneous RxTx could be different due to the synchronous or asynchronous NW assumption differences. In 38.133, the inter-band or intra-band EN-DC includes both synchronous and asynchronous NW conditions where the MRTD is much larger in the asynchronous situation. Comparing to CA, the asynchronous DC/EN-DC/NE-DC NW configuration might be difficult for UE to achieve same simultaneous RxTx as CA does due to Rx/Tx interference. Therefore, it is proposed to assume the simultaneous RxTx is same for the CA and synchronous DC/EN-DC/NE-DC case.
Proposal 4:         It is proposed to assume the simultaneous RxTx is same for the CA and synchronous DC/EN-DC/NE-DC case.

3 Conclusion

Observation 1:    The simultaneous RxTx was mainly for TDD-TDD and TDD-FDD combinations, and the default UE behavior for FDD-FDD is supporting simultaneous RxTx even severe IMD interference exists.

Proposal 1:         It is proposed to clarify in the spec that the minimum requirements apply for UEs with simultaneous RxTx for FDD-FDD unless otherwise stated.

Observation 2:    The MSD values or the harmonic / IMD orders are more clear and operable criteria to decide the mandatory or optional simultaneous RxTx capability. And they can be used to replace the vague criteria like “isolation” or “close to the other band”.

Observation 3:    Without clear and operable criteria to classify band combination for further discussion, it will be quite challenging to analyze all the band combinations in the spec.

Proposal 2:         It is proposed to use MSD value or the harmonic / IMD order as the condition to choose band combinations for further discussion of the simultaneous RxTx.
Observation 4:    Optional simultaneous RxTx can be assumed for the band combinations which doesn’t have explicit statement of this capability in Rel-15/Rel-16 spec.

Proposal 3:         It is proposed to specify/change the simultaneous RxTx capability only in the Rel-17 spec in this WI and keep Rel-15/Rel-16 simultaneous capability unchanged to avoid NBC issue.

Proposal 4:         It is proposed to assume the simultaneous RxTx is same for the CA and synchronous DC/EN-DC/NE-DC case.
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