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Discussion and decision
1 Introduction
Both RAN2 and RAN1 has made signification progress for following objective in Rel 16 work-items for eMTC [1] and NB-IoT [2]:
· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

A summary of what the RAN1 agreements meant for RAN2 were presented in [6] while RAN2 further discussed WUS design in the email discussion in [5]. 

The purpose of this paper is to discuss remaining aspects of group WUS design.

2 Discussion
2.1 Support for per WUS resource configuration
While the Release 15 WUS is similar for eMTC and NB-IoT but it differs in one key aspect: In NB-IoT WUS configuration is per paging carrier while in eMTC WUS configuration is per cell.

Proposal 1:
For NB-IoT support per carrier R16 WUS configuration.
The release 15 WUS configuration for NB-IoT allows for network to configure two (i.e. DRX and eDRX short) or three (i.e. DRX, eDRX short and eDRX long) WUS resources for each carrier. The key new R16 WUS parameters are shown in Table 1.
Table 1 Key new R16 WUS parameters
	Parameter
	Possible value

	No. of WUS groups
	1, 2, 4 or 8

	R16 WUS position
	R15 position or adjacent (Note 1)

Time/frequency position (Note 2)

	Common WUS
	True/False, if true 

	WUS resource hopping
	Enabled/disabled (Note 3)

	Service based WUS group
	0, 1, 2, 3, 4, 5, 6, 7, 8.


Note 1: 
This is only relevant for NB-IoT when only one R16 WUS resource configured in addition to R15 WUS resource. See [6].

Note 2: 
Only relevant for eMTC.
Note 3: 
Only relevant when at least 2 R15 WUS resources configured.

In Release 15, there was no need to have different WUS configuration parameters for each of the two or three WUS resources configured for a carrier because the configuration information was minimal (e.g. WUS duration and number of POs per WUS). With Release 16 WUS there are far more configurable parameters that can be tuned to optimise performance not only on per carrier basis but also on per WUS resource basis. Therefore, sourcing company proposes that signalling should allow for different WUS resources on the same carrier be allowed to have different configuration, e.g. some WUS resources support 4 WUS groups while others support 8. 
Proposal 2:
For NB-IoT support per resource R16 WUS configuration.
Furthermore, due to time-domain overlap it may not be possible to configure R16 WUS resources adjacent to R15 WUS resource, as show in Figure 1. Furthermore, distribution of UEs amongst the different gap types could be quite different (i.e. more UEs support eDRX long gap than DRx gap) hence it does not make sense to have same number of WUS resources configured for each gap type.
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Figure 1 time-domain R16 WUS resource restriction.

Proposal 3:
For NB-IoT support configuration of different number of R16 WUS resources per DRX gap.

For eMTC following the Release 15 approach of only supporting one configuration for all paging narrowbands can be quite restrictive. In particular all paging narrowbands would have to support UE-ID and/or service based WUS grouping. In our view it can be beneficial to support UE-ID based UE distribution on some paging narrowbands while use service based UE distribution on other paging narrowbands.

Proposal 4:
For eMTC support per narrowband R16 WUS configuration.
As explained, at least a single configuration for all DRX gaps will be too restrictive (i.e. complete overlap of configuration for DRX and eDRX short hence reducing the potential R16 WUS groups to 16). Also ss mentioned for NB-IoT, distribution of UEs amongst the different gap types could be quite different (i.e. more UEs support eDRX long gap than DRx gap) hence it does not make sense to have same number of WUS resources configured for each gap type.
Proposal 5:
For eMTC support configuration of different number of R16 WUS resources per DRX gap.
The above proposal idealy be extended to other R16 WUS parameters, particularly the number of WUS groups support in a WUS resources and whether WUS resource supports UE-ID and/or service based UE distribution.
Proposal 6:
For eMTC signalling should support configuration of different WUS parameter values for each WUS resource.

With increasing population of R16 WUS supporting UEs, the R15 WUS could become underutilized. To take advantage of this it is proposed a proportion of UEs supporting R16 WUS be also allowed to use R15 WUS.
Proposal 7:
For eMTC and Nb-IoT signalling should allow R16 WUS supporting UEs to use R15 WUS resource when both R15 and R16 WUS resources are configured.

Summary

This paper identifies a number of remaining issues and makes following proposals.
Proposal 1:
For NB-IoT support per carrier R16 WUS configuration.
Proposal 2:
For NB-IoT support per resource R16 WUS configuration.
Proposal 3:
For NB-IoT support configuration of different number of R16 WUS resources per DRX gap.

Proposal 4:
For eMTC support per narrowband R16 WUS configuration.
Proposal 5:
For eMTC support configuration of different number of R16 WUS resources per DRX gap.
Proposal 6:
For eMTC signalling should support configuration of different WUS parameter values for each WUS resource.

Proposal 7:
For eMTC and Nb-IoT signalling should allow R16 WUS supporting UEs to use R15 WUS resource when both R15 and R16 WUS resources are configured.
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