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Introduction
In the previous RAN4#88bis meeting, the way forward on demodulation and CSI requirements for 1024QAM was agreed [1] in which two options for SDR test applicability were proposed:
· Option 1: do not consider mixed modulation order, only test on those band or band combinations that support 1024QAM, follow 4Rx SDR structure
· Option 2: consider mixed modulation order, the possible combinations: [64QAM, 1024QAM], [256QAM, 1024QAM], [1024QAM]

In this contribution, we propose to adopt option 2 based on the modified 4Rx SD structure.
Applicability Rule Discussion
Unlike 256QAM which had one capability bit per UE, 1024QAM capability is signaled per band of band combination [2]. A UE implementation may choose to enable 1024QAM on a subset of its supported carrier components (CC). As an example, a UE implementation may enable 1024QAM in PCC but not in SCC(s). In such scenarios, option 1 which does not consider mixed modulation order effectively limits 1024QAM SDR test to a single-carrier test. It is noted that the above example is just for illustration and can be extended to 1024QAM support to any subset of a UE’s superset of supported carrier components. Hence, option 1 prevents 1024QAM SDR testing of UE in largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE, if UE does not support 1024QAM in all its carrier components.
· Observation 1: Option 1, which does not consider mixed modulation order, prevents 1024QAM SDR testing of UE in largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE, if UE does not support 1024QAM in all carrier components.

We now discuss option 2. The 4Rx SDR applicability rules as outlined in Section 8.7.9 (FDD) and 8.7.10 (TDD) [3] can be modified to account for max modulation order supported per each CC. More specifically,
CA configuration, bandwidth combination and MIMO layer on each CC is determined by following procedure.
-	Select one CA bandwidth combination among all supported CA configurations with bandwidth combination and MIMO layer on each CC that leads to largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE. Equivalent aggregated bandwidth is defined as
	







where  is number of CCs,  where 0.75 is used if max modulation order of CC  is 64QAM, 1.00 is used if max modulation order of CC  is 256QAM, and 1.25 is used if max modulation order of CC is 1024QAM,   and is MIMO layer  and bandwidth of CC . 
-	When there are multiple sets of {CA configuration, bandwidth combination, MIMO layer} with same largest aggregated bandwidth, select one among sets with largest number of CCs that support 1024QAM. 
-	The procedure applies also for single carrier using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.


In the above,  is the ratio of max modulation order supported in CC with respect to 256QAM. With this proposed modification, largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE can be selected with mixed modulation order among CCs. 
· Proposal 1: Adopt the modified formulation for equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE (  ) as explained above to allow mixed modulation order in 1024QAM SDR tests
Conclusions
In this contribution, we argued against option 1 which does not allow mixed modulation order for 1024QAM SDR tests and proposed a modification of 4Rx SDR applicability rule to allow for mixed modulation order. 
· Observation 1: Option 1, which does not consider mixed modulation order, prevents 1024QAM SDR testing of UE in largest equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE, if UE does not support 1024QAM in all carrier components.

· Proposal 1: Adopt the modified formulation for equivalent aggregated bandwidth among all CA bandwidth combinations supported by UE (  ) as explained above to allow mixed modulation order in 1024QAM SDR tests
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