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1
Introduction
From the physical layer point of view, 0ms interruption handover at least means simultaneous receptions from source and target eNBs. And in RAN2 we already had the corresponding agreement [1].

Agreements

1
The solutions to be introduced for handover interruption time reduction will only address cases where UE is able to receive simultaneously from source and target cells (both within FR1). (This is based on the assumption that RAN1/4 indicate that simultaneous rx is available in the majority of FR1 deployment scenarios)

According to [2], even UE equipped with single FFT and single RF chain can support parallel reception, but with a few restrictions below.
	· Regarding Intra-frequency synchronous,

· Single FFT is feasible when the received timing difference is within (CP- margin for multipath propagation) and power difference of the two cells is within certain limits.


Three kinds of restrictions are applied, first one is intra-frequency synchronous scenario, second one is downlink timing difference should be within CP, and the last one is downlink power difference is within certain limits.
Although there are several restrictions, it is still useful for low cost UE to benefit from 0ms interruption handover.

In this paper we further discuss the possible procedure for low cost UE, i.e. UE equipped with single FFT and single RF chain, to support 0ms handover in the aspect of new measurement.
2
Discussion
For the normal 0ms interruption handover discussion, usually high cost UE equipped with dual FFT and dual RF chain are needed to support simultaneous transmission and reception. But according to RAN4 reply LS, in intra-frequency synchronous scenario it is also possible for low cost UE equipped with single FFT and single RF chain to support 0ms handover. In this case no extra cost of additional FFT and RF chain is needed, while low cost UE can still benefit from 0ms interruption handover.
To support this application of 0ms handover solution, some other measurement action should be performed by UE, i.e. downlink timing difference measurement and downlink power difference measurement.

Downlink timing difference measurement
In LTE we already have two kinds of downlink timing measurement, i.e. SSTD and SFTD measurement. And in NR currently we only specified SFTD measurement. SSTD was introduced in Rel-13 which consists of SFN, radio frame and subframe boundary difference between the PCell and the PSCell. And the similar measurement mechanism was also specified in Rel-15 to provide the measurement results of SFN and radio frame boundary difference between the LTE PCell and an NR cell, and also for NR DC and NE DC scenarios. A big difference between SSTD and SFTD is whether it can show the subframeBoundaryOffsetResult that indicates the subframe boundary difference, and this field can give an estimate of downlink timing difference in level of Ts.
According to TS 36.133, the subframe boundary offset value can only be within [-1320Ts, -700Ts] and [700Ts, 1320Ts], it cannot show if the downlink timing difference is less than CP length, e.g. for LTE which is within [-160Ts, 160Ts]. But the corresponding accuracy is less than ±52Ts, so from the accuracy point of view current UE capability can support this measurement requirement. And current subframe boundary offset measurement is not supported in NR, and only applicable between PCell and PSCell even in LTE, it also need to be supported in NR and extended to PCell and other neighbour cells.
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SFN and subframe timing difference (SSTD) measurement report comprises 3 clements:
SEN offiet between MeNB and SeNB (AX).

Reporting range of AX is between frame number # 0 to frame number # 1023 as defined in TS 36.331 [2].
Frame boundary offset between MeNB and SeNB (AY)
Reporting range of AY is between subfrane number #-5 and subframe number# 4 as defined in TS 36331 [2].

Subframe boundary offset between MeNB and SeNB (AZ)

The reporting range of value of AZ is within [-1320Ts, -7007Ts] and [700Ts, 1320Ts] with reporting granularity

of 10Ts..




Proposal 1: support subframe boundary offset measurement to show if the downlink timing difference is less than CP.
Downlink power difference measurement
According to RAN4 reply LS, for UE equipped with single FFT downlink power difference need to be within a limit, but RAN4 didn’t provide the detailed value. Basically current RSRP measurement can provide the RSRP result of every single cell, so the power difference can be derived directly based on current measurement.
Observation 1: current RSRP measurement mechanism can support downlink power difference measurement.

For the simplicity these two downlink measurement can be combined to report to gNB, because these are two related measurement result, when one requirement is not fulfilled it is unnecessary to report the other measurement result. So gNB can just configure a new measurement to include both of downlink power and timing difference measurement, when these two measurement results fulfil the requirement at the same time, i.e. timing difference within CP and power difference within limit, UE reports the corresponding measurement result to gNB.
Proposal 2: downlink timing and power difference measurement results can be combined to report to gNB.
4
Conclusions
This contribution has discussed downlink power and timing difference measurement, and we have the following observations:

Observation 1: current RSRP measurement mechanism can support downlink power difference measurement.

And we propose:
Proposal 1: support subframe boundary offset measurement to show if the downlink timing difference is less than CP.
Proposal 2: downlink timing and power difference measurement results can be combined to report to gNB.
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