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1 Introduction
PA calibration gap on FR2 was discussed for several meetings in RAN4, the motivation of PCG proposed in [2] is to enable UE to implement real time DPD without dedicated feedback receiver chain. The introduction of real time DPD adoption in the UE is to achieve 3GPP requirement with higher operating points in the non-linear region of the PA.

In the last meeting, two kinds of calibration gap were discussed in [2][3], where rank restricted gap need DCI base scheduling, the total gap need RRC based configuration. The principle difference between the two kinds of gap is that whether UE need to transmit power during the gap.

Companies have much concern on rank restricted gap, the main reason can be summarized as below”
· 2Tx changes to 1Tx transmission cause the impact on network performance
· Transmission on the gap will have interference on other UEs or neighbor cells
· Many side conditions need to satisfy the requirement of real time DPD(high power, duration, modulation, signal bandwidth, .etc), it cause much complexity on the BS scheduler

We also mentioned that there are other mature technology to reach the benefit that rank striated gap can realize.
The other kind of gap called total gap was proposed in [3], which is configured by RRC, during the gap, UE is with off power, and no UL and DL symbol limitation is required.

However, WF [1] was approved as below:
	· Calibration gap could be configured with RRC to UE, other methods are not precluded

· This should be further confirmed by RAN1 and RAN2 and LS will be sent to inform RAN4 agreements in this meeting 

· Only one MPR table will be specified to UE requirements without calibration gap assumption

· How to handle different types of calibration gap will be discussed in next meeting once RAN4 reaches consensus on calibration gap 


According to the WF, it seems companies show interest on RRC configuration which is semi-static, and may have low impact on the network performance, meanwhile the other methods are not precluded. This paper provides view on the comparison on RRC and DCI based calibration gap. 

2 Discussion

2.1 RRC and DCI scheduling
1. DCI 

DCI based gap was discussed in lasting meeting, it is particularly required by the rank restricted gap, because UE need to transmit power to the air during the gap, DCI scheduling can guarantee the UL transmission parameter.
As mentioned in [4], DCI based scheduling will introduce much impact from network perspective. 

If UE reports the capability on PA calibration gap to the NW, it means NW scheduler needs to schedule the UL resource with some side conditions, which is considered in [5]:

For the gap length, UE needs to transmit certain Tx calibration signal with some transmission parameter constraints to get corresponding improvement (linearity or UE power consumption), such as:

· Signal BW: it may have constraints on signal BW for real time DPD

· Power level: the gap is applied only when UE is operating at relatively high power level 

· Modulation mode
· Schedule strategy on the physical channel, e.g. PUCCH may not be scheduled in the gap.
· Gap periodicity

All the scheduling requirements on NW will cause high complexity on BS side, it will also impact NW performance at least on the throughput. And high power emitting to the air will have interference on the neighbour cell or other UEs in the serving cell. 

And also, during the calibration gap the UE will fall back 1TX transmission instead of 2TX. The total output power of UE will be affected by the operation, it will highly possibly cause block error during the gap. The consequent procedure will also give implementation complexity on BS side.

There are impacts on network throughput performance, depending on the PCG periodicity, how many UL symbols are assigned, UL packet sizes, etc.
2. RRC
For RRC based calibration gap, whether the UE transmit power to the air or not, the BS cannot expect to receive any useful signal for such UE during the gap, it will reduce the scheduling complexity for calibration gap. The RRC gap pattern can be configured to the UE in semi-static way with a fixed periodicity. The UEs just use these gaps to do their own job on circuit calibration without normal communication. But we still have some concern on RRC configuration based gap.
· There is no mechanism in NR to allocate RB resource to each UE in RRC configuration, it will have impact on RAN2 spec
· If UE transmit high power during the gap without any limitation by network side, it may have interference on the other UEs

· Interference between PCG UE and PCG UE

· Interference between PCG UE and normal UE

· The overhead on the RRC based gap have relationship on the RB resources requested by the UEs, it cannot simply calculated by (gap duration)/(periodicity) if many UEs request for calibration gap.
Observation 1: RRC configuration can reduce the scheduling complexity for calibration gap compared with DCI, UE will do the calibration without normal communication during the gap. 
Observation 2: Impact on NW performance and scheduling overhead needs to be studied if the UE need to transmit power to the air during the gap even the gap is RRC configured to the UE.
3 Conclusion

In this contribution we discussed on the possible SCS combinations for CA, according to the analysis, we have the following observations and proposals:
Observation 1: RRC configuration can reduce the scheduling complexity for calibration gap compared with DCI, UE will do the calibration without normal communication during the gap. 

Observation 2: Impact on NW performance and scheduling overhead needs to be studied if the UE need to transmit power to the air during the gap even the gap is RRC configured to the UE.
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