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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 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 meeting, aspect from seeking a general criteria for the simultaneous Tx/Rx capability was extensively discussed. Based on the discussion, a WF [2] was approved. This contribution provided our views based on the WF.
2 Discussion
In the WF, the following issues related to principles for simultaneous Rx/Tx capability have been discussed in RAN4#98-bis-e meeting.
1) Issue 1-1: Applicability of simultaneous Rx/Tx capability for similar band combination

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

3) Issue 1-3: Specification impact 

4) Issue 1-4: Release independent
This paper only focus on the issue 1-1 and 1-2.
2.1 Applicability of simultaneous Rx/Tx capability for similar band combination

In the last meeting, it was agreed that the simultaneous Rx/Tx capability for LTE CA band combination can be applied for the corresponding inter-band NR CA band combination. However, there are still no agreements on whether the same simultaneous Rx/Tx capability can be shared or reused for the same band combination among NR CA, NR DC and NR EN-DC. The main reason is that one company think the simultaneous Rx/Tx capability may also be impacted by whether the NR-DC configuration is synchronous or not. We understand that the concern is coming from if the NR-DC configuration is not synchronous, it is hard to guarantee that transmission and reception are not received at the same time. However, in our view, the simultaneous Rx/Tx capability just indicates the UE capability which mainly depends on implementation, it is not related with network configuration i.e. synchronous operation or not. Moreover, it can be expected the same RF implementation is shared among NR CA, NR DC and NR EN-DC for the similar band combination. Therefore, it is proposed the same simultaneous Rx/Tx capability can be applied for the corresponding band combination among NR CA, NR DC and NR EN-DC.
Proposal 1: it is proposed the same simultaneous Rx/Tx capability can be applied for the corresponding band combination among NR CA, NR DC and NR EN-DC.
2.2 Rules to decide simultaneous Rx/Tx capability for a band combination 

The general rule to decide simultaneous Rx/Tx capability for a band combination has been discussed from R15. However, there are still no clear agreements on that. Based on the discussion in previous meeting, there are at least three approaches might be considered as illustrated in table 1.
Table 1, the pros and cons for the three candidate approach.
	Approach
	Pros
	Cons

	1) MSD based approach


	Clear and simple by check whether MSD values is higher than certain threshold.
No exceptions
	It is hard to decide the threshold. And MSD values should be derived for each concerned band combination

	2) Band frequency separation based approach.
For example :The capability shall be mandatory if low-band (below 1GHz) is aggregated with high (i.e. 2.69GHz and above) and mid-band (1GHz to 2.69GHz) TDD cells

	Clear and simple by check whether band combination belongs to which frequency separation.
	1.There may be some exceptions
2. it is hard to decide a reasonable frequency separation

	3) Case by case
	No exceptions
	No general rule


From the above table, each candidate approach has pros and cons. If a general rule is considered, band frequency separation based approach together with MSD based approach may be more reasonable. Such as:
· 1): The capability shall be mandatory if low-band (below 1GHz) is aggregated with high (i.e. 2.69GHz and above) and mid-band (1GHz to 2.69GHz) TDD cells with MSD based approach considered
· 2): The capability shall be mandatory if mid-band (1GHz to 2.69GHz) FDD is aggregated with frequency above 3.3GHz high band TDD cells with MSD based approach considered
· 3): The capability shall be mandatory if FR1 FDD or TDD band is aggregated with FR2 TDD bands (above 24.25GHz) without MSD based approach considered
· 4): Simultaneous Rx/Tx capability for the FR1+FR1 TDD-TDD CA band combination, MSD based approach is applied
Proposal 2: For general rule to decide simultaneous Rx/Tx capability, band frequency separation based approach together with MSD based approach should be considered.
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: it is proposed the same simultaneous Rx/Tx capability can be applied for the corresponding band combination among NR CA, NR DC and NR EN-DC.
Proposal 2: For general rule to decide simultaneous Rx/Tx capability, band frequency separation based approach together with MSD based approach should be considered.
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