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1 Introduction
RAN4 has completed the UE RRM requirements for the support of NSA option 3 (EN-DC) in RAN4#85. For SSTD, the measurement definition is agreed for the PCell-PSCell pair [1], and related measurement requirements are also agreed [2]. What was also discussed is the SSTD measurement when PSCell is not configured [3], but no conclusion was reached. 
SSTD measurement was also discussed in RAN2#100. RAN2 made some agreements regarding the support of SSTD measurement in EN-DC, and some questions are asked to RAN4 related to gap usage [4].
In this paper, we will provide our views on SSTD measurement when EN-DC is not configured. 
2 Discussion
RAN2#100 made the following agreements regarding the support of SSTD measurement in EN-DC.

	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.


It is clear from Bullet 2 and 4 that depending on UE capability, network can configure UE to measure SSTD (against PCell) on any cell when EN-DC (PSCell) is not configured. The motivation, as mentioned in [4], is 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”. 
In our view, the SSTD measurement and reporting before PSCell addition may not be always needed for all the cells and from all the UEs, but it will be up to network configuration on need basis. On the other hand, when network sees a need for such SSTD reporting, for example when there are cells which are potential for EN-DC but PCell does not have valid SSTD information for them, it is desirable that UE can measure and report with guaranteed performance, i.e. RAN4 should define the measurement requirements for SSTD measurement when EN-DC is not configured. 

Proposal 1: RAN4 should define the measurement requirements for SSTD measurement when EN-DC is not configured.
As this measurement is always performed on an inter-RAT measurement object, the requirements will be depending on the use of measurement gaps. In our view, there are 3 cases for which the requirements may need to be considered.
1) UE does not require gaps to measure the inter-RAT object

2) UE requires gaps to measure inter-RAT object and PCell has the SMTC information on the inter-RAT object

3) UE requires gaps to measure inter-RAT object and PCell does not have SMTC information on the inter-RAT object 
Case 1) is a very likely case, considering that network would typically configure inter-RAT measurement on a carrier with potential PSCell, i.e. the measured carrier and the PCell (maybe also other SCells in LTE side) can form a valid DC combination. In this case, UE should have a dedicated Rx chain for the PSCell, so the measurement on the inter-RAT object, including cell detection and measurement, can be done without interrupting the data in the LTE serving cells.  
In case 2), UE cannot measure the inter-RAT object without gaps. If PCell already has the SMTC information on the inter-RAT object w.r.t. PCell timing, it can configure measurement gaps such that they are aligned with SMTC on the inter-RAT NR carrier. Since SS and PBCH are transmitted together in SSBs in SMTC, UE can just detect the cells and measure them with the normal gap patterns that are used for NR measurements. This is same as when UE is required to read SSB index which may involve PBCH reading.

In case 3), UE cannot measure the inter-RAT object without gaps, but PCell does not have the SMTC information on the inter-RAT object w.r.t. PCell timing. It means even normal measurement gaps are configured, UE cannot measure the SMTC on the inter-RAT object. In this case, UE may need to interrupt the data in LTE serving cells to find the SSB on the inter-RAT object. The duration of the interruption depends on the SMTC period on the object, and as mentioned in [3], network may configure a special long gap for this measurement. 
Since RAN2 is asking about the use of the measurement gaps for SSTD measurements, and use of gaps are different in the 3 cases, RAN4 should inform RAN2 about the 3 cases and related gap use.

Proposal 2: RAN4 should define SSTD measurement requirements for the 3 following cases, and inform RAN2 about the use of gaps for each case.

· UE does not require gaps to measure the inter-RAT object

· UE requires gaps to measure inter-RAT object and PCell has the SMTC information on the inter-RAT object w.r.t PCell timing
· UE requires gaps to measure inter-RAT object and PCell does not have SMTC information on the inter-RAT object w.r.t. PCell timing
The exact SSTD measurement requirements are RAN4 internal issue. We will provide our initial views on how the requirements should be derived, but since this is the first meeting RAN4 discusses the detailed requirements, we are open to opinions from other companies. 
For all 3 cases, the requirements would be depending on the SMTC period on the inter-RAT object, and one common factor to be considered for all 3 cases is the number of samples needed for accurate SSTD measurement. From the LTE SSTD requirements, and NR SSTD requirement for PSCell, it seems 5 samples are sufficient for a detected cell with known MIB.   

Requirements for case 1) and case 3) may be similar, since in both cases UE does not know the exact SMTC window location w.r.t. PCell timing. In this case, UE needs to blindly search for the whole SMTC period to find the SMTC window. This may cause some delay in the measurement and reporting. Of course, for case 3) RAN4 needs to further discuss the gap details together with the measurement requirements 
Requirements for case 2) could be derived based on current cell detection requirements plus some delay for SSTD measurement, and the assumption is that measurement gaps are aligned with SMTC windows on the inter-RAT object. 

Proposal 3: RAN4 should further discuss the detailed requirements for SSTD measurement for all 3 cases.  
3 Conclusions 

In this paper, we provided our views on SSTD measurement when EN-DC is not configured. 
Specifically, we have the following proposals.

Proposal 1: RAN4 should define the measurement requirements for SSTD measurement when EN-DC is not configured.
Proposal 2: RAN4 should define SSTD measurement requirements for the 3 following cases, and inform RAN2 about the use of gaps for each case.

· UE does not require gaps to measure the inter-RAT object

· UE requires gaps to measure inter-RAT object and PCell has the SMTC information on the inter-RAT object w.r.t PCell timing

· UE requires gaps to measure inter-RAT object and PCell does not have SMTC information on the inter-RAT object w.r.t. PCell timing

Proposal 3: RAN4 should further discuss the detailed requirements for SSTD measurement for all 3 cases.  
An LS reply to RAN2 is provided [5] based on the discussion in this paper.
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