
GPP TSG RAN WG1 Meeting #93                                                                        R1-1806871
Busan, Korea, May 21st – 25th, 2018
Source:
OPPO
Title:
On wake-up precedure for efeMTC
Agenda Item:
6.2.6.3
Document for:
Discussion and Decision

1. Introduction

During RAN1#92 meeting, the following working assumptions and agreement were reached on the DL power consumption reduction technique for efeMTC.
Working assumption
	on eMTC WUS/sync:

· For eMTC, a new periodic synchronization signal is introduced.

· The new periodic sync signal is configurable (including OFF/ON configuration)

· FFS on the functionality/information provided by the synchronization signal, including 

· whether the additional synchronization signal can provide WUS-related information for a subset or a group of POs

· In case the additional synchronization signal provides WUS-related information, FFS whether there is an additional WUS/DTX signal, which may be separately configured.

· In case the additional synchronization signal does not provides WUS-related information, there is an additional WUS/DTX signal

· System information change notification

· FFS on location of the sync signal

· The new synchronization signal can be used also for non-WUS purposes (e.g. by UEs that need to synchronize after exiting PSM state)

· FFS whether the “new sync signal” can reuse the NB-IoT WUS sequence or a different sequence.




Agreement
· The maximum duration of WUS is cell-specifically configured in SIB as one value from a list.

· The list used for configuring maximum duration of WUS at least depends on Rmax associated type 1 CSS, and FFS the number and exact values of the scaling factors between maximum duration of WUS and Rmax associated type 1 CSS

· WUS actual transmission duration can be shorter than the configured maximum duration of WUS.

Further during RAN1#92bis meeting , the following agreements have been achieved.
Agreement 

Confirm Working assumption 
· WUS transmission relative to associated PO of subgroup of UEs is aligned to the start of the configured maximum duration of WUS.

· Note: the above applies to at least the case where the gap is large enough for scheduling UE

· Note: the above does not imply that subgroup of UEs is introduced and that subgroup is TDM.

· WUS signal is designed based on the following information

· [Full] Cell ID information

· UE group ID (if introduced) 
· time information of the starting subframe of the WUS or PO (Paging Occasion)

· FFS: (part of) the SFN information
Agreement
· The gap between the end of configured maximum WUS duration and the first associated PO is equal or larger than the minimum value, which is implicitly or explicitly configured and is an absolute number of subframes

· Note: UE can assume CRS between the end of configured maximum WUS duration and the first associated PO

· Note: The gap should be large enough to warm up tracking loops.
FFS: whether to define UE capability for wake-up time
In this contribution ,we further discuss the wake up mechanism for MTC UEs.
2. Discussion  
It has been agreed that WUS convery[full] cell information during RAN1#92bis.Another issue for idle mode paging is whether the WUS convey the UE-group ID. If WUS doesn’t carry the UE-group ID, there would be false alert issue of WUS. In one paging occasion, once there is one UE is paged within one paging tracking area,  WUS needs to be send prior to the paging occasion, then all the other UEs sharing the same paging occasion would be waken up.This would seriously decrease the power consumption saving of the WUS. Furthermore, in the liaison[1] from RAN2, it is replied that From RAN2 perspective, it is feasible to configure the WUS to be applied to a group of UEs associated to one PO.Therefore,  we propose the wake-up signal shall carry the paging group ID.
Proposal 1: WUS  shall convery the paging group ID.

For the duration of WUS, it has been agreed that the maximum duration of WUS is cell-specifically configured in SIB as one value from a list, and the value is indicated using [2] bits based on Rmax associated with type 1 CSS. Also it was agreed that WUS actual transmission duration can be shorter than the configured maximum duration of WUS. During previous meeting, there were proposals to define candidate values of actural WUS duration for UE’s blind detection. Generally, we support to define such values to enable the flexibility of the selection of the actural WUS duration based on factors such as UE’s channel conditions and the system load. For example, for paging transmission, the gNB can be informed of UE’s coverage level from the core network and set proper actural repetition times for WUS based on the coverage level. On the other hand, we proposed support limited candidate values of actural WUS duration to avoid complicated UE’s blind detection. Similar as the determination mechanism MPDCCH repetition candidates for Rel-13 paging based on Rmax_paging,  at most 4 values would be enough. When UE is indicated the maximum WUS duration, the UE can determine the actural WUS candidate duration based on the maximum WUS duration. The following table is one example referring the Rel-13 paing MPDCCH design, note that the values is just for example and can be further caredully studied and selected.     

Table 1  mapping of Tmax_WUS to WUS repetition candidates

	   Tmax_WUS
	WUS repetition candidates

	256
	{2  16 64 256}

	128
	{2  16 64 128}

	64
	{2  8 32 64}

	32
	{1  4 16 32}

	16
	{1  4  8  16}

	8 or less
	{1  2  4  8}


Proposal 2: define candidate values of actural WUS duration.
· Support at most 4 values
· Rel-13 MPDCCH repetition candidates determination mechanism could be the baseline 
Similar wake up mechanism are being designed for NB-IoT and MTC, therefore compatible design can be considered among efeMTC/FeNB-IoT in order to reduce the specification work load and benefit the implementation. One possible option that can be considered is that both MTC and NB-IoT UEs utilize the same WUS, e.g., WUS is designed using only one PRB in the frequency domain. Another option may be that the signal for NB-IoT UEs served as the baseline signal elment, on the basis of which theWUS for MTC UEs can be generated.
Proposal 3: Compatible WUS design can be considered for MTC and NB-IoT. 
During the last RAN1 meeting, it has been agreed that the gap between the end of configured maximum WUS duration and the first associated PO is equal or larger than the minimum value, which is implicitly or explicitly configured and is an absolute number of subframes. But it is still FFS on whether to define UE capability for wake-up time. In our understanding, the UE’s architecture with dedicated receiver to process the WUS may be one promising implementation to get well power saving based on Wake-up mechanism, therefore  it is beneficial to support different wake-up time capability to enable different UE’s  implementation architecture.
Proposal 4: define different UE capabilities for wake-up time. 
We have agreed for eDRX, from the UE perspective, an optional UE configuration is a 1-to-N mapping between WUS and PO. The detals of the transmission of WUS and the corresponding UE’s behaviour needs to be discussed. In our views, for 1-to-N mapping between WUS and POs, from the UE’s perspective, the WUS needs to be tranmitted periodically with the period of N*paging cycle to save the network’s overhead and decrease the UE’s power consumption of WUS detection. The value of N and the time offset of the WUS within N paging cycle needs to be informed to the UE or predefined in the specification. From the UE side, once the UE detect WUS, the UE needs to monitor paging PDCCH in the following N POs after the WUS. Furthermore, in such cases, one WUS would be applied to N POs, thus the transmission reliablity of the WUS needs to be guranteed, e.g., using large enough repetition times for WUS. 

Proposal 5: For 1-to-N mapping between WUS and PO for eDRX, WUS is tranmitted periodically with the period of N*paging cycle. The value of N and the time offset of the WUS within N paging cycle needs to be informed to the UE or predefined in the specification.

 Proposal 6: For 1-to-N mapping between WUS and PO for eDRX, once the UE detect WUS, the UE needs to monitor paging PDCCH in the following N POs after the WUS.

For connected mode DRX, companies still have different understanding of the gains of WUS. In our views, we are positive on introducing WUS for C-DRX. However, up to now, for Rel-15 there are only 1 meeting left over therefore we may not have enough time to carefully understand the benefits of the WUS and design the WUS for C-DRX. For example, in our views it is better to support UE-specific WUS to further solve the false alart issue and achieve effective power saving. But the we still have not decided to supprt even group based WUS for idel mode paging. Considering such condition ,we propose in Rel-15, WUS design is only for ilde mode paging, we can further design the WUS for C-DRX if it is necessary in later 3GPP releases. 
Proposal 5:In Rel-15, WUS design is only for ilde mode paging. WUS for C-DRX can be considered in later 3GPP releases if necessary
3. Conclusions
In this contribution, we discussed the wake up mechanism for MTC UEs Based on the discussons,we have following  proposals: 
Proposal 1: WUS  shall convery the paging group ID.
Proposal 2: define candidate values of actural WUS duration.

· Support at most 4 values
· Rel-13 MPDCCH repetition candidates determination mechanism could be the baseline 
Proposal 3: Compatible WUS design can be considered for MTC and NB-IoT. 

Proposal 4: define different UE capabilities for wake-up time. 

Proposal 5: For 1-to-N mapping between WUS and PO for eDRX, WUS is tranmitted periodically with the period of N*paging cycle. The value of N and the time offset of the WUS within N paging cycle needs to be informed to the UE or predefined in the specification.

 Proposal 6: For 1-to-N mapping between WUS and PO for eDRX, once the UE detect WUS, the UE needs to monitor paging PDCCH in the following N POs after the WUS.

Proposal 7:In Rel-15, WUS design is only for ilde mode paging. WUS for C-DRX can be considered in later 3GPP releases if necessary
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