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1. Introduction
In previous meetings there has been discussion on AGC operation for interfrequency gap-based measurements. In this contribution we provide updated views and proposals.
2. Discussion

In summary, it has been discussed that AGC may be challenging for NR interfrequency measurements because the correct gain setting can only be found from SMTC; this is partly true, however for LTE there can also be AGC challenges for gap-based measurements with MBSFN subframes, e.g. with 80ms MGRP and multiple measurement objects. Another difference in NR is that 160ms periodicity gap pattern or 160ms SMTC periodicity is possible.

In [1], we provided some initial views on AGC, and made the following observation

Observation 1: There can be at least 3 cases of operation of AGC

· Case 1: When a short time T1 has elapsed since signals were previously received, the AGC setting will allow continued reception and at the same time the AGC may be updated ready for the next reception occasion

· Case 2: When an intermediate time T2 has elapsed since signals were previously received, the AGC setting may not be sufficiently accurate to allow continued reception (measurement samples may not allow 3GPP accuracy requirements to be met) but the AGC will be close enough to avoid clipping or underflow of the receiver and a single update will be sufficient to allow reception in the next reception occasion

· Case 3: When a long time T3 has elapsed since signals were previously received, the AGC setting can be significantly incorrect such that clipping, or underflow occurs and then multiple (for example 3) samples are needed before the UE is ready to receive

The values of T1, T2, T3 depend on radio conditions and UE speed. Approximate values could be that T1 is of the order of low hundreds of milliseconds, T2 could be of the order of low number of seconds and T3 could be anything greater. 

One aspect which we would like to elaborate further is that the AGC update measurement opportunities for each frequency layer depend on

1.  SMTC configuration of each frequency layer and MGRP configuration

2. Number of configured measurement objects

3. To an extent on UE implementation, and how multiple measurement objects are scheduled to be measured, such as round robin or sequential collection of samples for each frequency layer

Although RAN4 specifies that the UE can measure up to 7 NR layers, and 13 effective layers in total, UEs will very commonly be configured with significantly less than the maximum capability. One reason is that the measurement delays with the maximum configuration are going to become very long, such that the configuration is not suitable for time critical mobility and can be considered more for offloading purposes. Hence, we observe
Observation 2: UE will often be configured with a small number of interfrequency/interRAT layers, especially when RRM delays are critical for mobility purposes
When the UE is configured with only a few gap based measurements, the AGC operation will become more straightforward. For instance, if the UE is configured with 1 or 2 interfrequency layers which have 40ms SMTC and 40ms MGRP, then the UE should be able to make measurements with case 1 AGC operation (AGC continuously tracking) and relaxation of the requirements for AGC settling is therefore not justified.

Proposal 1: Additional samples for AGC settling should not be added in cases where it is agreed that they are not needed

The additional samples when a large number of measurement objects and/or long SMTC periodicity is configured are less of a concern because the network cannot use such configurations in scenarios where RRM delays are highly critical.
This raises the question of what should be the cutoff criteria for additional samples being needed and how many additional samples are allowed for. So as not to over complicate the requirements we propose to introduce the following approach
Proposal 2: Additional samples for AGC settling are

Nsamples = Nsamples,basic+Nsamples,agc

Nsamples,basic=5 samples for pss/sss sync or for measurement period, 3 samples for time index determination in FR1, 5 samples for type index determination in FR2
Nsamples,agc=0 if Nfreq▪SMTC period ≤ [160]ms otherwise Nsamples,agc=3

This is intended to illustrate the approach, when the number of samples needed is captured in the specifications it should not explicitly mention UE implementation aspects such as AGC. This approach allows for type 1 AGC operation in scenarios where it is feasible and type 3 operation in other scenarios. For simplicity type 2 operation is not considered, although naturally there are intermediate scenarios where AGC is somewhat challenging for type 1 operation, but not so severe that type 3 is really needed.
3. Conclusion

In this paper we discuss further the AGC operation for interfrequency gap-based measurements and observe and propose
Observation 1: There can be at least 3 cases of operation of AGC

· Case 1: When a short time T1 has elapsed since signals were previously received, the AGC setting will allow continued reception and at the same time the AGC may be updated ready for the next reception occasion

· Case 2: When an intermediate time T2 has elapsed since signals were previously received, the AGC setting may not be sufficiently accurate to allow continued reception (measurement samples may not allow 3GPP accuracy requirements to be met) but the AGC will be close enough to avoid clipping or underflow of the receiver and a single update will be sufficient to allow reception in the next reception occasion

· Case 3: When a long time T3 has elapsed since signals were previously received, the AGC setting can be significantly incorrect such that clipping, or underflow occurs and then multiple (for example 3) samples are needed before the UE is ready to receive

Observation 2: UE will often be configured with a small number of interfrequency/interRAT layers, especially when RRM delays are critical for mobility purposes
Proposal 1: Additional samples for AGC settling should not be added in cases where it is agreed that they are not needed

Proposal 2: Additional samples for AGC settling are

Nsamples = Nsamples,basic+Nsamples,agc

Nsamples,basic=5 samples for pss/sss sync or for measurement period, 3 samples for time index determination in FR1, 5 samples for type index determination in FR2
Nsamples,agc=0 if Nfreq▪SMTC period ≤ [160]ms otherwise Nsamples,agc=3
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