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1. Introduction
The PA calibration was discussed for two meetings and WF [1] was approved to have more discussion in the group. This contribution provides some consideration and questions for PA calibration.
2. Discussion
2.1 PA calibration GAP as UE capability
When WF [1] was revisited carefully, it was found that many details need more discussion or clarification.
1) Per UE or per band: we’re not sure if it’ll be used in sub-6 bands because it was not used in LTE. If the group will reach the conclusion that the capability will be defined, we think it should be per band capability rather than per UE.
2) If the several PAs on the same polarization should be calibrated in the same GAPs or different GAPs. When different GAPs are needed, the calibration period may be a little short, then the overhead may be a little large.
3) How network will schedule the PCG? Will the grant be based on some priority? If the network doesn’t allow the PCG then the real time calibration gain may not be guaranteed. To our understanding, the GAP can’t be used in the system because the calibration UL signal is some specific signal transmitted by the UE, then other UEs can’t use this GAP at all. When many UEs request GAP, if the overhead will be a problem need some discussion.
4) If the real time PA calibration is not based on the dedicated feedback receiver chain [2] and network allows PCG, we think the cost and the power consumption may not be problem thus can be used in the commercial UE. But this conclusion may need more discussion to see other companies’ feedback.
Observation 1: PCG UE capability, network scheduling, and the PA calibration details need more discussion to see if PCG can be always guaranteed when UE requests it.

2.2 MPR study
In the WF [1], it was said the following,
· The impact of the PA calibration gap feature on UE RF requirements in TS38.101-2 is as follows:
· A single MPR table is defined for all UEs whether they support the PA calibration gap or not
· Assumption for MPR work is that UE applies calibration
It’s a little confusing if the MPR work assumption is based on UE static DPD or real-time DPD using PCG. As stated in [4], MPR using PCG is smaller than the static DPD. However, it’s not guaranteed that network can always grant every UE’s request, the using PCG assumption may not be suitable for the requirements definition. And the following test cases assumption may also need some discussion to reach the final decision. At least, RAN4 should know how RAN1 and RAN2 will treat the PCG, if the assumption is aligned with the network behavior.

· Test case parameters associated with output power requirements are updated to include PA calibration gap configuration for the applicable UEs, such that
· Gaps with fixed periodicity are allocated in the test case configuration
Observation 2: How to treat the PCG assumption in the MPR study and the test case needs to wait the RAN1/RAN2 schedule decision to know if RAN4 assumption is correct.

For the MPR study, there’s another issue that it was agreed the 0 dB MPR waveform was agreed in the WF [6], but no target output power is clarified. For sub-6, the target conducted power is the same for all of the MPR simulation, such as “PA calibration point: No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal”. Then larger MPR implies smaller MOP thus worse performance. For the mmWave MOP, the situation is a little different, there’re minimum peak EIRP and upper limit TRP requirement. It may be difficult to set a target MOP for mmWave because the UE performance can be larger than the minimum peak EIRP. But if the 0 dB MPR is based on companies own conducted power or the peak EIRP if EIRP is selected as the MPR test, then large MPR compared with larger MOP may not mean worse performance than smaller MPR with smaller MOP. The alignment for the MPR requirement may be more difficult for sub-6, in that case, the average value is usually taken when some difference exist for the submitted results. This can be further discussed when more results are provided. The other issue is how to test the MPR, i.e. if only the relative power value makes sense then the test procedure or requirement is a little different with sub-6. That issue should be also noted in RAN4 and further decided in RAN5.

Observation 3: There’s no absolute MOP assumption for mmWave MPR study, how to align MPR and how to do the test need to be discussed.
3. Conclusion
This contribution provides some consideration of the mmWave PA calibration gap and MPR study and the following observations are given.
Observation 1: PCG UE capability, network scheduling, and the PA calibration details need more discussion to see if PCG can be always guaranteed when UE requests it.

Observation 2: How to treat the PCG assumption in the MPR study and the test case needs to wait the RAN1/RAN2 schedule decision to know if RAN4 assumption is correct.

Observation 3: There’s no absolute MOP assumption for mmWave MPR study, how to align MPR and how to do the test need to be discussed.
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