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1. Introduction

An LS on LTE measurement gap patterns for SSTD measurement from RAN2 was sent to RAN4[1] to inform the scenario that SFTD measurement before PSCell is configured. 
	1. Overall Description:

RAN2 has discussed the SSTD measurements for EN-DC and decided on the following:

Agreements

1:
The network can configure the NR SSTD measurement whenever a NR PSCell is configured

2: 
NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured
3:
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is configured.

4
Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is not configured.

These agreements imply changes to the existing LTE SSTD measurement, which was only applied for configured PSCell, i.e. only used when LTE DC was configured. The reason for this was that for asynchronous EN-DC (i.e. EN-DC where MeNB and SgNB are not synchronized), the SSTD measurement is needed already before EN-DC configuration to ensure configurations depending on SFN can be configured properly.


This contribution provides the further analysis on the SFTD measurements before PSCell is configured.
2. Discussion
2.1. Background
According to RAN2 agreements, NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured.
PCell has no sufficient timing information of the inter-RAT neighbor NR cells. In order to configure proper measurement gap to perform inter-RAT NR cell measurement, network can request a few UEs (or a UE) to report SFTD between PCell and the to-be-measured NR neighbor cells. The acquired timing information between the E-UTRA PCell and the measured NR neighbor cell can be used for all UEs in the same coverage since the propagation delay difference among UEs is only 30us. Thereafter based on the obtained coarse timing information, the inter-RAT NR cell measurements for other cells can be performed with proper measurement gap configurations.
In general this kind of inter-RAT SFTD measurements occurs at early roll-out of network phase or the large changes of timing difference due to timing drift. Moreover the inter-RAT SFTD measurements is the basis of the inter-RAT RSPR/RSRQ/RSSI measurements as the proper measurement gaps configuration shall be ensured.
At RAN4 #AH-1801 meeting, two solutions of inter-RAT SFTD measurement are discussed and agreed in [2]. One method of measurements is without support of measurement gaps [3].  The other method is reusing measurement gaps [4]. In the last meeting, there are further discussion on this. Some companies think the autonomous gap solution (i.e., without gap) shall be regarded as a baseline. In our understanding, the two solutions have different applicability and each has pros and cons. We provide the objective analysis in the followings.
2.2. Applicability of two solutions
·  Inter-RAT SFTD measurement without gap

UE can perform inter-RAT SFTD measurement without gap when,
1. An additional RF chain is available for inter-RAT SFTD measurement

In this case no interruption is expected.

2. UE can retune to a wider bandwidth to perform inter-RAT SFTD measurement.
In this case interruption on serving E-UTRA cells are expected.
· Inter-RAT SFTD measurement with gap
From UE implementation perspective, the NR carrier and LTE carrier shares the common RFIC in continuous or non-continuous intra-band DC. In case UE in LTE is configured with multiple carrier, the possible implementation is that all RF chains and RFIC are used for E-UTRA CA carriers. In this case, UE has no RF chain available for inter-RAT SFTD measurement. Likely it is possible that UE is not capable to retune to wider bandwidth as the UE’s operation bandwidth is limited. In such case, when network indicates the Inter-RAT SFTD measurement, UE shall perform inter-RAT SFTD measurement with gap. And as we agreed, there is no new measurement gap pattern is introduced for inter-RAT SFTD measurement. 

In summary, UE shall perform inter-RAT SFTD with gaps when UE is not capable to retune to wider bandwidth or no additional RF chain.
2.3. Compare of two solutions

In case of inter-RAT SFTD measurements without gaps, [5] pointed out covering a whole SMTC period assuming cell search operating at most 5ms every 20ms may take 6 SMTC periodicities. In other words, there are 6 measurement offset for each searching. As it is gap autonomous method, so the UE behaviour is left to UE implementation and no RRC signalling is needed. 

In case of measurement with gap, if only one UE is configured to perform inter-RAT SFTD, then UE shall need to use 6 measurement offset for each searching which is indicated by network. That means that 6 RRC signalling reconfiguration procedures are needed. While if 6 UEs are configured to perform inter-RAT SFTD, and the measurement offset for each UE is well-planed. Then for each UE only one RRC reconfiguration is needed. From SFTD measurement delay point of view, assuming the delay for without gap case is Tinter-RAT SFTD, then for with gap method if multiple UEs (e.g.,) are involved in, then the SFTD measurement delay can be reduced to Tinter-RAT SFTD/6. Table 1 gives the summary of the two solutions.
Table1. Compare of two solutions
	
	Without measurement gap
	With measurement gap

	
	
	One UE
	6 UEs

	Offset attempt times
	6
	6
	1

	RRC signaling
	No RRC signaling (up to UE implementation)
	6 times
	1 time/per UE

	delay
	Tinter-RAT SFTD
	Tinter-RAT SFTD
	Tinter-RAT SFTD/6


Based on the discussion, the without gap and with gap solutions have different application scenario and pros/cons. In the last meeting, R4-1802429 and [6] discussed the requirements of the above two solutions. In our understanding, the applicability rule of the two solutions can be added to clarify the different application scenarios.
3. Conclusions

This contribution provides the further analysis on SFTD measurement for the case that no NR PSCell is configured. The without gap and with gap solutions has different application scenario and pros/cons.
4. References

[1] R2-1714227, LS on LTE measurement gap patterns for SSTD measurement
[2] R4-1801296, Way forward on inter-RAT SFTD measurement requirement for EN-DC capable UE, Ericsson, NTT Docomo, Huawei, HiSilicon
[3] R4-1800940, SFTD reporting for non-configured PSCell, Ericsson
[4] R4-1800642, Discussion on measurement gap patterns for SSTD measurement, Huawei, HiSilicon
[5] R4-1802429, SFTD reporting for non-configured PSCell, Ericsson
[6] R4-1802430, Introduction of inter-RAT SFTD measurement requirement, Ericsson
8
3

