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Agreements in RAN1#90bis
Agreements:
· Working assumption: WUS/DTX is adopted for the power saving  signal for IDLE mode paging;
· The UE is configured with a transmission duration of WUS by higher layers
· The WUS signal may be decoded with or without relying on prior synchronization
· Whether the UE needs to acquire (further) synchronization using NPSS/NSSS to decode the NPDCCH following the WUS is FFS
· The power saving of using existing synchronization signal to achieve sync and using WUS for synchronization should be compared.
· For RAN#78 timeline, RAN4 can assume the UE is synchronized prior to the WUS
· After RAN#78, RAN1 and RAN4 will conduct additional work to allow the assumption that the UE is not synchronized prior to the WUS (with the same WUS signal design) for 144 dB MCL; and will study to allow the assumption that the UE is not synchronized prior to the WUS (with the same WUS signal design) for 154, 164 dB MCL
· Status of work on ‘Relaxed monitoring for cell reselection’ in RAN2/4 should be considered
Agreements:
· RAN1 assumes that introduction of WUS does not alter PO/PF definition
· At least in a UE’s DRX cycle:
· WUS supports at least being applied to all the UEs monitoring WUS associated to a PO in a cell NB-IoT carrier;
· FFS: eNB can configure WUS being applied to a group of more than one of the UEs associated to a PO in a cell NB-IoT carrier
· Send LS to request RAN2 input on feasibility of UE groups for WUS. (Xiaolei, HiSilicon, prepare draft LS in R1-1719102)

R1-1719102	[Draft] LS on wake-up signal configuration and procedures for NB-IoT and BL/CE UEs in Rel-15	HiSilicon
Decision: The document is endorsed and final LS is approved in R1-1719207. Consequently, the above agreement is modified as shown.

Working assumption:
· At least in a UE’s DRX cycle, how the UE knows the WUS time location, is:
· A WUS has a time location which is configurable with respect to the associated PO(s) location(s)

Agreements: 
· At least in a UE’s DRX cycle, one WUS informs UE whether to monitor the PO in a single DRX cycle 
· Include in the LS to RAN2, to request input on the feasibility of WUS applying to more than one PO in a PTW for eDRX case 

Agreements:
· WUS signal is at least cell-specific;
· FFS scrambling of WUS including time varying scrambling
· Long ZC sequence based signal is considered as the starting point for WUS signal:
· FFS: whether the sequence can span over multiple subframes
· FFS: whether accumulated multiplication is applied between sub-sequences from the long ZC sequence to reduce the impact of frequency error;
· FFS: Support transmit diversity for NB-IoT WUS 
· FFS: NSSS like signal is used as the wake-up signal

Open issues
On functions of WUS:
1) Whether confirm the working assumption on WUS/DTX is adopted for the power saving signal for IDLE mode paging;  Based on WF#1 and WF#2
2) Whether UE can rely on WUS for synchronization before NPDCCH decoding;  Based on WF#1 for discussion
3) How to configure the time location and duration of  WUS for IDLE mode paging;  based on WF#3
4) Regarding enabling and disabling WUS  based on WF#4
5) Detailed design of WUS signal, e.g. how to define the basic unit, how to repeat and the sequence type  based on WF#5
6) Whether to support transmit diversity for WUS  based on WF#6

Summary of WFs
On function of wakeup signal
WF#1:
R1-1721180	Way Forward on function of power saving signal for IDLE mode paging
· Confirm the WA: WUS/DTX is adopted for the power saving signal for IDLE mode paging.
· To resolve FFS on the WUS with synchronization function, further discuss:
· Opt1: UE needs to acquire synchronization using NPSS/NSSS to decode the NPDCCH following the WUS
· Opt2: UE uses WUS to acquire synchronization using WUS to decode the NPDCCH following the WUS for DRX case and DRX within PTW of eDRX case;
· Opt3: UE uses WUS to acquire synchronization using WUS to decode the NPDCCH following the WUS at least for DRX case and eDRX case with short eDRX cycle;
· Request RAN2 to consider the implication on RRM measurement by using NPSS/NSSS and possible relaxations
 WF#2:
R1-1721154, WF on multi-level WUS configuration in NB-IoT
· Two levels of WUS can be configured as the power saving  signal  for IDLE mode paging, for example 
· First level: Cell specific WUS (with synchronization function) 
· Second level:   PO specific WUS or DTX can be configured inside each period of first level WUS

On configuration of wake-up signal for IDLE mode
WF#3: 
R1-1721182, Way Forward on configuration of power saving signal for IDLE mode paging
· Confirm the working assumption: Working assumption:
· At least in a UE’s DRX cycle, how the UE knows the WUS time location, is:
· A WUS has a time location which is configurable with respect to the associated PO(s) location(s)
· The maximum duration of WUS is configured carrier specifically, and WUS actual transmission duration can be shorter than the configured maximum duration of WUS.
· Alt 1: The actual WUS duration is transmitted aligning to the start of the configured maximum duration of WUS.
· Alt 2: The actual WUS duration is transmitted aligning to the end of the configured maximum duration of WUS.
· A gap from the end of configured maximum WUS duration to the associated PO is defined, and FFS if it is fixed or configurable.
WF#4: 
R1-1721183, Way Forward on enabling and disabling of power saving signal for IDLE mode paging
· The network can enable or disable use of the WUS for the whole cell through broadcast signaling;
· A UE that is WUS-capable directly monitors the paging channel if the target coverage of the configured maximum duration of WUS is insufficient for the UE.
· FFS: how to inform the coverage information 


Detailed design of WUS signal
WF#5: 
R1-17xxxx, WF on Wake-up Signal Design
· WUS sequence is a sequence mapping within one subframe and repeated for multiple subframes to support larger coverage.
· WUS sequence is based on ZC-sequence to carry at least partial cell IDs.

WF#6: 
R1-17xxxx, WF on Wake-up Signal Transmission
· Support transmit diversity for WUS sequence transmission.
· The UE can assume the transmission of WUS in a given subframe uses a single antenna port.
· (i.e., no precoder cycling within a subframe)
· The UE shall not assume the transmission of WUS in two consecutive subframes use same antenna port.
· (i.e., the UE cannot assume same precoder across two consecutive SF)
· FFS if the set of subframes on which the WUS uses the same antenna port is specified or not.
· (i.e., whether the sequence of precoder cycling is known to the UE or is left to eNB implementation)
· FFS on the transmit diversity schemes, e.g., antenna/antenna port switching, precoder cycling, etc.., and on whether this transmit diversity is transparent or non-transparent.
others
WF#7
R1-17xxxx	WF on Power Saving Signal Configuration for DL Channel in NB-IoT
· WUS configuration is signaled by SI
· 1 PO per WUS from eNB perspective
· In DRX, 1 PO per WUS from UE perspective
· The WUS location in relation to its associated PO is the same for eDRX and DRX
· That is, for eDRX, the location of the WUS is set in relation to the first PO immediately following the WUS
· The maximum WUS length in a cell is configurable
· Each WUS is transmitted aligned to the end of the WUS
· Or FFS between beginning and end
· Further study the benefits of TX diversity in WUS design


