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1 Introduction

As it is unclear whether a band combination is mandatory or optional to support simultaneous Tx/Rx in current spec, a new WI [1] was approved to define a clear criteria before doing analysis for the specific band combinations in RAN#91e meeting, where the objectives are list 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.


In the last RAN4#99-e meeting, the following issues related to principles for simultaneous Rx/Tx capability have been discussed:
· Issue 1-1: Applicability of simultaneous Rx/Tx capability for similar band combination

· Issue 1-2: Rules to decide simultaneous Rx/Tx capability for a band combination 

Based on the discussion, an agreement was achieved on issue 1-1, but there are still some open issues on issue 1-2. This contribution provides our views on issue 1-2 based on the agreed WF [2] in the last meeting.
2 Discussion
In the WF, the open issues listed for issue 1-2 as below.

1) Issue 1-2-1: Simultaneous Rx/Tx capability for FR1+FR1 FDD-TDD band combination

2) Issue 1-2-3: Simultaneous Rx/Tx capability for FR1+FR2 TDD-TDD band combination

3) Issue 1-2-4: Simultaneous Rx/Tx capability for FR2+FR2 TDD-TDD band combination

Issue 1-2-1: 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.
In the last meeting, above 4 options were discussed. Generally, we think Simultaneous Rx/Tx capability shall be based on case by case. The case by case manner is therefore preferable from our perspective. However, with increasing number of band combinations introduced, a general rule to decide simultaneous Rx/Tx capability for a band combination would be helpful and necessary. Among above options, we prefer option 3 since MSD value or the harmonic / IMD order as the criteria is clear and reasonable because MSD directly represents the impact of Rx link by interference from Tx link. Moreover, we think even option 1 is adopted, in order to check the potential problem band combination, the criteria in option 3 still needs to be determined and studied. In addition, for option 4, whether CA operation is workable or not in the case of no simultaneous Rx/Tx capability depends on the BS scheduling, which should not impact the decision of UE capability from implementation of view.
Proposal 1: for FR1+FR1 FDD-TDD band combination, option 3 is preferable on how to decide Simultaneous Rx/Tx capability.
Issue 1-2-3: Simultaneous Rx/Tx capability for FR1+FR2 TDD-TDD band combination 

· 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.
Based on the definition of FR1 and FR2 frequency ranges in current spec, only more than 3rd order of harmonic shall be considered for FR1+FR2 TDD-TDD band combination. Therefore it can be expected that the MSD requirement would be not so much which can make mandatory support of Simultaneous Rx/Tx capability is feasible.
Proposal 2: Simultaneous Rx/Tx capability for FR1+FR2 TDD-TDD band combination can be mandatory support in the case of current FR1 and FR2 frequency range.
Issue 1-2-4: Simultaneous Rx/Tx capability for FR2+FR2 TDD-TDD band combination

· Option 1: discuss whether or not simultaneous Rx/Tx is feasible for this scenario
· Option 2: study case by case 
Recommended WF
· Further discuss whether it is a feasible scenario based on available FR2 inter-band combinations 
For FR2 band combination, since the spurious emission for FR2 band is -13 dBm/MHz which is larger than -30dBm/MHz for FR1 band, it may make the self-interference be worse compare to FR1 band combination. However, we still think Simultaneous Rx/Tx capability can be feasible if the separation between bands will be larger enough. Since how to derive and test MSD value for FR2 band combination has never been discussed before, it is hard to get any conclusion at current stage. Therefore, case by case manner is the only safest choice.
Proposal 3: for FR2+FR2 TDD-TDD band combination, Simultaneous Rx/Tx capability shall be decided by case by case.
1 Conclusion

In this paper, we give the further analysis based on the WF [2] in the last meeting and make the following proposals:
Proposal 1: for FR1+FR1 FDD-TDD band combination, option 3 is preferable on how to decide Simultaneous Rx/Tx capability.

Proposal 2: Simultaneous Rx/Tx capability for FR1+FR2 TDD-TDD band combination can be mandatory support in the case of current FR1 and FR2 frequency range.

Proposal 3: for FR2+FR2 TDD-TDD band combination, Simultaneous Rx/Tx capability shall be decided by case by case.
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