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1
Introduction
In this contribution we discussed the introduction of PA calibration gaps for FR2 UE from the network implementation perspective and what aspects need to be taken into when designing how to introduce PA calibrations gaps for FR2.
2
Discussions
RAN4#86 and RAN4#86bis agreed way forwards on PA calibration gaps in [1] and [2] respectively. 
In [1] basic agreements like PA calibration gap length of 14 symbols and fact that there may two types of gaps; single-layer UL allocation PA calibration gap and PA calibration gap with no transmission are were made. In [1] it was also agreed that it is left fully to gNB scheduler implementation how to provide UE necessary gaps and RAN4 will study further how to introduce UE PA calibration gap requirements in its own specifications. 

During RAN4#86bis meeting, however, proposals impacting also other RAN WG’s specifications were made although in RAN4#86 it was decided to introduce PA calibration gaps only in the RAN4 specifications i.e. through FR2 UE requirements. Based on the discussions RAN4#86bis then agreed that PA calibration gap configuration with RRC to UE is also one of the options. In RAN4#86bis e.g. in [3] also calibration gaps, which do not require any changes to other RAN WG’s specifications and leaves it fully to gNB scheduler to provide PA calibrations, were proposed. 
The proposal in [3] covers both of the PA calibration gap types by defining the UE requirements assuming the following network scheduler behaviors: 

· The network schedules UE grants using single layer transmission and one Tx chain regardless whether there is data in the buffer with certain interval per Tx. In case there is no data in the buffer these grants are not intended for real data transmission although they follow normal formats and signals can be used and combined in the BS. Thus, they can be used by FR2 UE for PA calibration. The occasion of these grants created for PA calibration purposes are decided by network. 
· Similarly, the network scheduler provides real gaps with certain interval, where there is no DL or UL transmission. These gaps can be used then also for PA calibration by FR2 UEs.
In our view the proposals like the one in [3] has reasonable network implementation complexity and allow flexibility for gNB scheduling decisions and optimizations. Some UE vendors, however, felt that gNB scheduler based decisions for PA calibration gaps and related signaling set too stringent time domain requirements for UE to utilize these type of gaps created and decided by gNB scheduler. 

PA calibration gaps defined and created by RRC signaling are complex for network and gNB scheduler implementation especially as gNB needs to provide single layer transmission per each UE Tx antenna in PA calibration gaps. RRC signaling based PA calibration gaps seem to be better suited for the cases that PA calibration gaps are ‘real gaps’ without any DL or UL transmission. Simple RRC signaling based solutions could be considered for PA calibration creation if RAN4 is able to agree that only PA calibration gaps without any transmissions are defined. 

As PA calibration gaps are not necessary for FR2 operations but they allow UE implementation optimization, we see that there should not be two different types of PA calibration gap creation methods defined. It is already added network complexity to have two different PA calibration gap types requiring the network to provide two types of gaps and in the worst cases handle three types of UEs differently; ones not need any gaps and UEs with different types of PA calibration gap needs. In our view, network implementation aspects should be carefully considered when deciding how to provide PA calibration gaps for FR2 UEs. We also see that in this late phase of Rel-15 specification work, where NSA ASN.1 is already frozen, RAN4 should try to avoid creating solutions, which impact other RAN WG’s specifications. 
3
Conclusions 

In this contribution we have discussed the introduction of PA calibration gaps for FR2 UE from the network implementation perspective. We see that that there should not be two different types of PA calibration gap creation methods defined in addition to the support of two different types of PA calibration gaps.  In our view network implementation aspects should be carefully considered when deciding how to provide PA calibration gaps for FR2 UEs. Impacts on other RAN WG’s specifications should be avoided as Rel-15 NSA specifications and ASN.1 are already frozen.

Proposal 1: Define only one way of creating PA calibration gaps although two types of PA calibration gaps are supported.

Proposal 2: Avoid specification impacts in the other RAN WG’s specifications.

Proposal 3: Define PA calibration gaps in the UE requirements i.e. assuming that the network provides suitable PA calibration gaps for the UE Tx requirements for FR2 to be valid.
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