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1	Introduction 

The objective of introducing the feature of inter-band UL CA/DC with simultaneous 1Tx transmission in one band (TDD or FDD) and 2Tx transmission in the other band (TDD) for UL MIMO or Tx diversity has been included in a Rel-18 work item on “Low NR band 4Rx and 3Tx” approved in RAN #98-e meeting [1]. On the Rx requirement (mainly the REFSENS exceptions) side for the intended 3Tx band combinations, it has been agreed in last RAN4 meeting that the existing PC3/PC2 MSD requirements for 2Tx can be reused for the same combination with 3Tx on the same power class, as was captured in the approved “WF on UE RF requirements for 3Tx and 4Rx” [2]. However, how to incorporate the Rx requirements for the intended 3Tx band combinations in the technical specifications has not yet been addressed. In this contribution, we provide three options on handling Rx requirements for inter-band UL CA/DC with 3Tx for consideration and share our view on the preferred approach.                        
2 Discussion

Since it has been agreed that the existing PC3/PC2 MSD requirements for 2Tx can be reused for the same combination with 3Tx on the same power class, the easiest approach on handling the Rx requirements for inter-band UL CA/DC with 3Tx in the technical specifications is “do nothing”. While this has been the case for single UL CA/DC combinations with UL harmonic MSD, harmonic mixing MSD, and cross-band MSD, where the existing specifications do not differentiate requirements between 1Tx and 2Tx in the UL, it does not mean there would be no confusion on the requirements for the two different UL configurations.   

To avoid the potential confusion on the MSD requirements between the 1Tx and 2Tx configurations in the aggressor UL, one approach is to add an additional MSD table for the band combinations where the aggressor UL under PC3 or PC2 is configured with 2Tx for either UL MIMO or Tx diversity operation. The downside with this approach is that firstly to identify the band combinations where the aggressor UL supports UL MIMO or Tx diversity could be rather time consuming, secondly to replicate an MSD table for the same combinations with the same MSD requirements but only for 2Tx aggressor UL configuration would seem to create redundancy and increase complexity to the specifications.

Another approach which can be the middle ground between “do nothing” and “add an additional MSD table for 2Tx UL aggressor” is to only add a text in subclause “7.3A.2.3 Reference sensitivity power level for Inter-band CA” to clarify that “the same requirements for REFSENS exceptions apply for UL aggressor configured with either 1Tx or 2Tx for UL MIMO or Tx diversity operation, as exemplified below:

==================================================================================
7.3A.2.3		Reference sensitivity power level for Inter-band CA 
For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR band the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 with parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-2, Table 7.3.2-3, and in Table 7.3F.2-1, Table 7.3F.2-2, Table 7.3F.2-3 for inter-band CA with one shared spectrum channel access band, modified in accordance with clause 7.3A.3.2. The reference sensitivity is defined to be met with all downlink component carriers active and one of the uplink carriers active. Exceptions to reference sensitivity are allowed in accordance with clause 7.3A.4, 7.3A.5 and 7.3A.6. where the same requirements apply for UL aggressor configured with either 1Tx or 2Tx for UL MIMO or Tx diversity operation. 
For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIBC and ΔRIBNC, are also applied according to the clause 7.3A.2.1 and 7.3A.2.2. 
==================================================================================   

To sum up, we think the following three approaches on handling Rx requirements for inter-band UL CA/DC with 3Tx can be considered.

Proposal: RAN4 to consider the following approaches on handling Rx requirements for inter-band UL CA/DC with 3Tx in technical specifications:

Option 1: Do nothing (no need to explicitly indicate Rx requirements dependency on 1Tx or 2Tx UL aggressor configuration)

Option 2: Add an additional MSD table for the band combinations where the aggressor UL under PC3 or PC2 is configured with 2Tx for either UL MIMO or Tx diversity operation.

Option 3: Only add a text in subclause “7.3A.2.3 Reference sensitivity power level for Inter-band CA” to clarify that “the same requirements for REFSENS exceptions apply for UL aggressor configured with either 1Tx or 2Tx for UL MIMO or Tx diversity operation.

Among the above three approaches, we think Option 3 would be mostly preferred as it not only provides the clarity on the Rx requirements (REFSENS exceptions) for 1Tx and 2Tx aggressor UL but also the simplicity to the specifications implementation. In line with our preference on handling Rx requirements for inter-band UL CA/DC with 3Tx, we have provided a companion draft CR [3] based on Option 3 proposal as part of the package for introducing the new feature of inter-band UL CA with 3Tx.      

3	Conclusion

In this contribution, we provide three options on handling Rx requirements for inter-band UL CA/DC with 3Tx for consideration and share our view on the preferred approach.

Proposal: RAN4 to consider the following approaches on handling Rx requirements for inter-band UL CA/DC with 3Tx in technical specifications:

Option 1: Do nothing (no need to explicitly indicate Rx requirements dependency on 1Tx or 2Tx UL aggressor configuration)

Option 2: Add an additional MSD table for the band combinations where the aggressor UL under PC3 or PC2 is configured with 2Tx for either UL MIMO or Tx diversity operation.

Option 3: Only add a text in subclause “7.3A.2.3 Reference sensitivity power level for Inter-band CA” to clarify that “the same requirements for REFSENS exceptions apply for UL aggressor configured with either 1Tx or 2Tx for UL MIMO or Tx diversity operation.
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