[bookmark: _Hlk40295327][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _GoBack][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting#95                	R4-2007163
E-meeting, May 25th – June 5th, 2020

Source:	Nokia, Nokia Shanghai Bell 
Title:	Connected mode HST operation with long DRX
Agenda item:	6.17.1.2
Document for:	Discussion
Introduction
In last meeting RAN4 agreed a WF in [1] in which the connected mode requirements under HST were captured. Related to connected mode operation the items remain concerning whether to include a note in the specification related to mobility operation when scaling factor is applied.  

Discussion
For a number of meetings, we have brought simulation results to illustrate in system level the overall impact on mobility from the delays in a HST scenario [1].
From the results it is clear, that when accounting the overall system delay any additional delay counts in a HST deployment. As discussed in the meeting, in order to enable robust mobility a number of system delays need to be considered including of course the UE cell detection, measurement and evaluation delays. On system level one also has to consider measurement reporting delay including resource request delay in both UL and DL – which in high load cases may play significant role. Additional system delays include e.g. inter-node negotiations for preparing the handover.
Going back and looking at some of these results, we look at the HO failures and time-of-outage time [1]:
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Figure 1 Simulation results showing the time-of-outage for the full range of simulation parameters
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Figure 2 Simulation results showing the time-of-outage for intermediate cases

These results are based on the common understanding and assumption that the UE performs measurement once DRX cycle when in DRX and otherwise according to assumed non-DRX measurement period. These are understood as the UE minimum requirements and hence what can be assumed in the network as the performance at least supported by all devices in the field.
What can be seen from the results is that once the DRX cycle increases beyond 320ms, and even with DRX cycle of 320 with and/or without the 1.5 scaling factor, the mobility does not work. The amount of errors simply increases to an unacceptable level.
This conclusion is of course based on that UE only perform measurements according to minimum requirements. UEs in DRX can are of course allowed to perform additional measurements beyond the minimum requirements. However, as this will be a UE specific improvement unknown to network, the network cannot rely on UE performing such improved behavior.
Therefore, it is proposed to include in the specification a clarification stating that use of DRX cycles larger than 320ms (where also the scaling factor applies) in HST may not be able to ensure mobility.
[bookmark: _Hlk40464826]RAN4 includes a note addressing the use of long DRX cycles in HST scenario.
Such note is based on that the UE minimum measurement assumption remain unchanged. I.e. UE perform measurement once per DRX cycle.
Instead of a note indicating that use of long DRX cycles in HST may lead to mobility problems in HST scenario, RAN4 could also include a note stating the assumption on the UE concerning number of samples assumed taken per DRX cycle when long DRX cycles are in use.
If assuming SMTC ≤ 40ms then for DRX cycles larger than 320, it could be noted that the UE assumed performing additional measurements per DRX cycle. Example:
For DRX > 320ms:
3 DRX cycles when SMTC <= 40ms, 5 DRX cycles when SMTC > 40ms 
When SMTC <= 40ms UE is assumed performing additional measurements per DRX cycle.
This way the network can know that the UE will take additional measurements per DRX cycle – e.g. one extra sample in an additional SMTC period in addition to the minimum 1 sample.
Add a note that in HST the UE can be assumed to perform more than measurement per DRX cycle.
Such assumption would be conditioned that the SMTC period is less than or equal to 40ms.
From network and system point of view, such assumption would enable the network to know what the UE behavior would be also when long DRX cycles are in use. Otherwise, the network may be limited to use shorter DRX cycles to ensure network operations. 

Conclusion
In last meeting RAN4 agreed a WF in [1] in which the connected mode requirements under HST were captured. Related to connected mode operation the items remain concerning whether to include a note in the specification related to mobility operation when scaling factor is applied. In this paper we discussed the identified challenges with HST mobility and propose:
1. RAN4 includes a note addressing the use of long DRX cycles in HST scenario.
1. Add a note that in HST the UE can be assumed to perform more than measurement per DRX cycle.
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