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[bookmark: _Toc116995841]Introduction
[bookmark: _Hlk161910924]In RAN4#110-bis, a WF [1] is approved which focus on power domain enhancements. The following WF was captured, which focus on power domain enhancements for FR1 intra-band UL CA.

[bookmark: _Hlk166143597]2.1 MPR applicability for FR1 intra-band contiguous UL CA 
Way forward:
· [For PC3, the single CC MPR requirements (Table 6.2.2-1) can be applied to FR1 intra-band contiguous UL CA with only one UL CC activated. 
· For PC2, the single CC MPR requirements can be applied to FR1 intra-band contiguous UL CA with only one UL CC activated. If TxD is indicated for this intra-band contiguous ULCA, single CC with TxD MPR (Table 6.2D.2-1) should apply; if TxD is not indicated for this intra-band contiguous ULCA, single CC without TxD MPR (Table 6.2.2-2) should apply.] 

[bookmark: _Hlk166145200]2.2 MPR applicability for FR1 intra-band UL non-contiguous CA 
Way forward:
· FFS in the next meeting
[bookmark: _Hlk148621888][bookmark: _Hlk149037934]Discussion
[bookmark: _Hlk166145184]2.1 MPR reduction for NR FR1 intra-band contiguous UL CA
[bookmark: _Hlk166145041]For FR1 intra-band contiguous UL CA (PC2/PC3), the RF requirements/UE behaviors can be changed at least from Rel-19, when the UL CC is deactivated from activated status or activated from deactivated status. Therefore, when only one of the 2 CC is activated, it is reasonable/justifiable to follow the MPR requirements of single CC operation, which is more stringent compared to intra-band contiguous UL CA MPR.
[bookmark: _Hlk166145070]As already discussed in our paper [2] last meeting, there are two set of MPR requirements for PC2 single CC operation as well, one is for single CC without TxD which is specified in Table 6.2.2-2, the other is for single CC with TxD as specified in Table 6.2D.2-1(Note MIMO and TxD share same MPR requirements). While for PC3 there is only one set of MPR requirements. Therefore, we further polish our proposal of last meeting which is captured in the WF but put into bracket for further checking, as following,
“For intra-band contiguous carrier aggregation with single CC with activated cell, MPR defined in Table 6.2.2-1 applies for UE power class 3 CA bandwidth classes B and C. MPR defined in Table 6.2D.2-1 applies for power class 2 CA bandwidth classes B and C when TxD capability is indicated. MPR defined in Table 6.2.2-2 applies for power class 2 CA bandwidth classes B and C when TxD capability is absent.”
It should be clear that the MPR requirements of single CC operation to be referred to is according to the power class of the configured intra-band UL CA, rather than the per-band power class. More specific, in case the per-BC power class= PC3, while the per-band power class=PC2, when both of two CCs are configured but only one is activated, the PC3 MPR requirements of single CC operation should apply as the applicable power class should be PC3 rather than PC2. 
It is worth noting that NR_Power_class thread has had relevant discussion for this case to allow exceedance of the per-BC power class capability thus UE behaviors/requirements changed accordingly, but it was deprioritized in last meeting and we feel pessimistic it would yield meaningful outcome to impact the discussion of this topic. Thus, we believe the above is what we can agreed by now.
Observation 1: The RF requirements/UE behaviors can be changed at least from Rel-19, when the component carrier(s) is deactivated from activated status or activated from deactivated status.
Observation 2: It is reasonable/justifiable to follow the MPR requirements of single CC operation, which is more stringent compared to intra-band contiguous UL CA MPR.
Observation 3: It is worth noting that NR_Power_class thread has had relevant discussion for this case to allow exceedance of the per-BC power class capability thus UE behaviors/requirements changed accordingly, but it was deprioritized in last meeting and we feel pessimistic it would yield meaningful outcome to impact the discussion of this topic.
Proposal 1: For intra-band contiguous carrier aggregation with single CC with activated cell, MPR defined in Table 6.2.2-1 applies for UE power class 3 CA bandwidth classes B and C. MPR defined in Table 6.2D.2-1 applies for power class 2 CA bandwidth classes B and C when TxD capability is indicated. MPR defined in Table 6.2.2-2 applies for power class 2 CA bandwidth classes B and C when TxD capability is absent.
[bookmark: _Hlk166147563]2.2 MPR reduction for NR FR1 intra-band non-contiguous UL CA
[bookmark: _Hlk166148764][bookmark: _Hlk166147586][bookmark: _Hlk166148563]As mentioned by Huawei’s [3] and Xiaomi’s [4] papers of last meeting, there is no need to specify MPR applicability based on the UL CCs with activated cells for NR intra-band non-contiguous UL CA configuration, since MPR requirement is already based on the scheduled CCs in the specification as follows.

For UE indicating dualPA-Architecture supported
If OR (LCRB1 = 0, LCRB2 = 0)

MPR defined in Table 6.2.2-1 and Table 6.2.2-2 for PC3 and PC2 UE respectively


For UE without indicating dualPA-Architecture supported

If OR( LCRB1 = 0, LCRB2 = 0 )

For PC3 UE, MPR defined in Table 6.2.2-1, except for B < 9 MHz where 5.5 dB MPR is used;
For PC2 UE without indicating TxD, MPR defined in Table 6.2.2-2 is used, except for B < 11.52 MHz where 6.5 dB MPR is used;
For PC2 UE indicating TxD, MPR defined in Table 6.2D.2-1 is used, except for B < 11.52 MHz where the maximum value between 6.5 dB and MPR defined in Table 6.2D.2-1 is used.

[bookmark: _Hlk166148611][bookmark: _Hlk166151492][bookmark: _Hlk166148708]Furthermore, in the WID, it is “Specify MPR applicability” instead of “Specify new MPR requirements/values” and “Specify new MPR requirements/values” brings large workload and ambiguous benefit.
[bookmark: _Hlk166221454][bookmark: _Hlk166221409]Observation 4: In the existing non-contiguous CA specification, the MPR requirement will fallback to single carrier MPR requirement if only one CC is scheduled.
Observation 5: In the WID, it is “Specify MPR applicability” instead of “Specify new MPR requirements/values” and “Specify new MPR requirements/values” brings large workload and ambiguous benefit.
Proposal 2: There is no need to specify MPR applicability based on the UL CCs with activated cells for NR intra-band non-contiguous UL CA configuration.
Proposal 3: There is no justification to specify new MPR requirements/values based on the UL CCs with activated cells for NR intra-band non-contiguous UL CA configuration.
3 Conclusion
In the document, the following Observations and Proposals are made:
Observation 1: The RF requirements/UE behaviors can be changed at least from Rel-19, when the component carrier(s) is deactivated from activated status or activated from deactivated status.
Observation 2: It is reasonable/justifiable to follow the MPR requirements of single CC operation, which is more stringent compared to intra-band contiguous UL CA MPR.
Observation 3: It is worth noting that NR_Power_class thread has had relevant discussion for this case to allow exceedance of the per-BC power class capability thus UE behaviors/requirements changed accordingly, but it was deprioritized in last meeting and we feel pessimistic it would yield meaningful outcome to impact the discussion of this topic.
Proposal 1: For intra-band contiguous carrier aggregation with single CC with activated cell, MPR defined in Table 6.2.2-1 applies for UE power class 3 CA bandwidth classes B and C. MPR defined in Table 6.2D.2-1 applies for power class 2 CA bandwidth classes B and C when TxD capability is indicated. MPR defined in Table 6.2.2-2 applies for power class 2 CA bandwidth classes B and C when TxD capability is absent.
[bookmark: _Toc116995849]Observation 4: In the existing non-contiguous CA specification, the MPR requirement will fallback to single carrier MPR requirement if only one CC is scheduled.
Observation 5: In the WID, it is “Specify MPR applicability” instead of “Specify new MPR requirements/values” and “Specify new MPR requirements/values” brings large workload and ambiguous benefit.
Proposal 2: There is no need to specify MPR applicability based on the UL CCs with activated cells for NR intra-band non-contiguous UL CA configuration.
Proposal 3: There is no justification to specify new MPR requirements/values based on the UL CCs with activated cells for NR intra-band non-contiguous UL CA configuration.
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