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Following the RAN2#99bis, RAN4 has received an LS from RAN2 [1] on time-difference reporting between E-UTRA PCell and NR PSCell, to support operation in non-standalone deployment of NR (NSA NR) a.k.a. EN-DC.
In this contribution we are proposing introduction of UE requirements on PCell-PSCell time difference measurements for EN-DC to 36.133. 
Discussion
SSTD reporting was introduced in LTE to support time-difference reporting between PCell and PSCell in order to facilitate dual connectivity operation. The time difference between PCell and PSCell may impact e.g. power control functionality as well as the scheduling of the UE. Several RAN4 requirements are based on whether the absolute time difference is smaller or larger than a certain threshold, by which the UE is said to work in asynchronous or synchronous mode. Information on whether PCell leads or lags relative to PSCell timing when the UE is operating in asynchronous mode is used for scheduling decisions by the SeNB, since interruptions caused by e.g. measurements gaps defined in PCell impact different subframes in PSCell.
The LTE requirement on SSTD is captured in 36.133 [2] clause 8.8.7:

8.8 Measurements for E-UTRA dual connectivity
8.8.1	Introduction
[…]
8.8.7	SSTD Measurements
[…]

and cover the following cases:
1. PCell and PSCell are the same cells during the SSTD measurement period, by which the UE shall be capable of determining SSTD within:
· Tmeasure_SSTD1=200ms when in non-DRX or DRX with cycle length of 40ms or shorter for any of PCell and PSCell,
· Tmeasure_SSTD1=5 DRX cycles when in DRX with cycle length larger than 40ms for any of PCell and PSCell. 
2. PCell and/or PSCell is changed without changing the carrier frequencies of PCell and PSCell (i.e. intra-frequency cell change) during the SSTD measurement period, by which the UE shall be capable of determining SSTD within:
· Tmeasure_SSTD2 =(N+M+1)*(Tmeasure_SSTD1) + N*TPCell_change_DC + M*TPSCell_change_DC, where N and M are the number of times the PCell and PSCell, respectively, has changed over the SSTD measurement period,  Tmeasure_SSTD1 is defined as in case (1) for non-DRX/DRX, and TPCell_change_DC and TPSCell_change_DC is the time needed for changing PCell and PSCell, respectively.
3. PCell and PSCell are swapped with each other, by which the requirement in case (2) applies.
For EN-DC operation the PCell is always an E-UTRA cell, hence case (3) is not valid for EN-DC STTD.
Proposal 1: EN-DC requirements shall be defined for non-DRX/DRX operation for the following scenarios: (a) PCell and PSCell remains the same throughout the SSTD measurement period, and (b) PCell and/or PSCell is changed during the SSTD measurement period, without changing any of the PCell and PSCell carriers. 

In non-DRX, the basic SSTD measurement time Tmeasure_SSTD1 is defined as 200ms. It is proposed that this time is re-used for EN-DC but placed within brackets. The rationale is that the longest period of NR SS block transmission is 160ms i.e. less than 200ms. Hence there is at least one opportunity during the 200ms for fine-tuning timing using e.g. synchronization signals, and reading MIB. This value can be revisited during the performance part.
Proposal 2: EN-DC SSTD measurement time for non-DRX and no cell changes are re-used from LTE SSTD but within brackets, and revisited during the performance part of the specification work.
In non-DRX, when there are cell changes related to PCell, we propose to keep the same cell change time constant (25ms) as for LTE SSTD, with the rationale that this is a change from one LTE cell to another. For change of the PSCell we propose the number to be reused but within brackets and to be revisited during the performance part, to give companies time to look into the time that is required to switch to a NR intra-frequency neighbor cell. For the SSTD measurement time when either of PCell and PSCell is changed, we propose to keep the same expression as for LTE SSTD.
Proposal 3: The expression for EN-DC SSTD measurement time when either or both of PCell and PSCell are changed during the measurement period is re-used from LTE SSTD, with PCell cell change time same as for LTE SSTD, and PSCell cell change time as in LTE SSTD but within brackets and to be revisited during the performance part of the specification work.
For the scenario when either of PCell or PSCell is in DRX with longer DRX cycle than 40ms, we propose to leave the requirement TBD until RAN2 has finalized specification work on DRX cycle lengths in NR for RRC_CONNECTED state. The rationale is that there may be a need for different breakpoints in the requirement or different UE behaviour depending on DRX cycle length or the NR system.
Proposal 4: The EN-DC SSTD requirement for DRX longer than 40ms is TBD until RAN2 has defined the longest NR DRX cycle. For DRX cycle length of 40ms or less in both PCell and PSCell, the requirement from LTE SSTD on operation as had it been non-DRX, is reused.  
For the specification structure we propose that a new section is introduced to capture measurements for E-UTRA – NR dual connectivity. The rationale is that connections to two RATs simultaneously is a new scenario that neither belongs to existing E-UTRA measurements or the inter-RAT measurements specification structures.
8.17  Measurements for E-UTRA – NR Dual Connectivity
8.17.1  Introduction
8.17.2  SSTTD Measurements

Proposal 5: A new section 8.17 “Measurements for E-UTRA – NR Dual Connectivity” is introduced to TS 36.133 Rel-15. EN-DC SSTD reporting is captured under this section.
 
Conclusion
In this contribution we are proposing introduction of UE requirements on PCell-PSCell time difference measurement for EN-DC to TS 36.133. In particular, we propose the following
Proposal 1: EN-DC requirements shall be defined for non-DRX/DRX operation for the following scenarios: (a) PCell and PSCell remains the same throughout the SSTD measurement period, and (b) PCell and/or PSCell is changed during the SSTD measurement period, without changing any of the PCell and PSCell carriers. 
Proposal 2: EN-DC SSTD measurement time for non-DRX and no cell changes are re-used from LTE SSTD but within brackets, and revisited during the performance part of the specification work.
Proposal 3: The expression for EN-DC SSTD measurement time when either or both of PCell and PSCell are changed during the measurement period is re-used from LTE SSTD, with PCell cell change time same as for LTE SSTD, and PSCell cell change time as in LTE SSTD but within brackets and to be revisited during the performance part of the specification work.
Proposal 4: The EN-DC SSTD requirement for DRX longer than 40ms is for FFS until RAN2 has defined the longest NR DRX cycle. For DRX cycle length of 40ms or less in both PCell and PSCell, the requirement from LTE SSTD on operation as had it been non-DRX, is reused.  
Proposal 5: A new section 8.17 “Measurements for E-UTRA – NR Dual Connectivity” is introduced to TS 36.133 Rel-15. EN-DC SSTD reporting is captured under this section.
A CR [3] has been provided for introducing the requirements in 36.133 V15.0.0.
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