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Discussion
During previous GWUS related CR review, a clarification has been introduced that if UE monitors GWUS, UE would selects narrowbands (paging carriers) only among the narrowbands (paging carriers) that supports the GWUS. The related clarification is as following highlight green text:
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7.1 Discontinuous Reception for paging
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-	Nn: number of paging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI monitored on NPDCCH) determined as follows:
If UE monitors GWUS according to clause 7.5.1:
this is the number of paging narrowbands (paging carriers) that are configured with GWUS.
else:
this is the number of paging narrowbands (paging carriers) provided in system information.
//omit the unrelated part 


However, we think the introduced clarification would make incorrect process for eMTC UE in RRC_INACTIVE.  
RAN2 has agreement that Rel-15 WUS and Rel-16 Group WUS are not supported for eMTC UEs in RRC_INACTIVE. Therefore, for eMTC UE in RRC_IDLE, it only selects paging narrowbands that are configured with GWUS; But for eMTC UE in RRC_INACTIVE, it can selects the paging narrowbands provided in system information. Thus, different paging narrowbands may be selected for eMTC UE in RRC_IDLE and in RRC_INACTIVE state.

Moreover, eMTC UE in RRC_INACTIVE state should monitor both CN initiated paging and RAN initiated paging via I-RNTI and 5G-S-TMSI respectively. When eNB needs to send RAN initiated paging, eNB can clearly know that the eMTC UE is in RRC_INACTIVE and selects paging narrowbands from the ones provided in system information. However, when eNB receives CN initiated paging for an eMTC UE, it cannot differentiate whether the UE is in RRC_IDLE or RRC_INACTIVE state. Therefore, there will exist ambiguity for eNB’s process, e.g., eNB either assume that the UE is in RRC_IDLE or assume that the UE is in RRC_INACTIVE and GWUS will not be used. Accordingly, eMTC UE in RRC_INACTIVE needs to monitor two narrowbands for paging (e.g. one is selected among the paging narrowbands provided in system information and the other is selected among the paging narrowbands that are configured with GWUS.). Such process looks over eMTC UE capability and is obviously undesired. But if not, e.g., UE only monitor one narrowbands for paging, UE may miss the CN paging. 
Since NB-IoT does not support RRC_INACTIVE state, NB-IoT UE does not have this issue.
Observation 1: For eMTC UE in RRC_INACTIVE, when eNB needs to send RAN initiated paging, eNB can clearly know that the eMTC UE is in RRC_INACTIVE and selects paging narrowbands from the ones provided in system information. However, when eNB receives CN initiated paging for an eMTC UE, it cannot differentiate whether the UE is in RRC_IDLE or RRC_INACTIVE state. Therefore, there will exist ambiguity for eNB’s selection on paging narrowbands. Accordingly, eMTC UE in RRC_INACTIVE may need to monitor two narrowbands for paging. Such process looks over eMTC UE capability and is obviously undesired. But if not, e.g., UE only monitor one narrowbands for paging, UE may miss the CN paging.
Observation 2: The above issue in observation 1 doesn’t exist for NB-IoT UE.

In order to resolve the ambiguity in eNB’s process and avoid requiring eMTC UE in RRC_INACTIVE to monitor two narrowbands for paging, the following two options can be considered:
Option 1: eMTC UE supporting GWUS always selects paging narrowbands among the ones that are configured with GWUS, no matter it’s in RRC_IDLE or in RRC_INACTIVE. The possible changes can be following:
	 TS 36.304:
7.1 Discontinuous Reception for paging
//omit the unrelated part 
-	Nn: number of paging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI monitored on NPDCCH) determined as follows:
If P-RNTI is monitored on MPDCCH:
If UE supports GWUS and gwus-Config is present in the system information:
this is the number of paging narrowbands that are configured with GWUS.
else:
this is the number of paging narrowbands provided in system information.
else if P-RNTI is monitored on NPDCCH:
If UE monitors GWUS according to clause 7.5.1:
this is the number of paging narrowbands (paging carriers) that are configured with GWUS.
else:
this is the number of paging narrowbands (paging carriers) provided in system information.


For this option 1, firstly, it contradicts the previous agreement that WUS/GWUS are not supported for eMTC UEs in RRC_INACTIVE. 
Secondly, we realize eNB cannot obtain the UE’s GWUS capability in RRC_INACTIVE state in some cases (e.g. for MO UE in mobility case, wherein eNB changes due to handover or reestablishment, the source eNB provides the UE-CapabilityRAT-ContainerList to the target eNB but the UE-RadioPagingInfo IE is not delivered from source to target eNB)[3], that means eNB cannot always decide whether a eMTC UE in RRC_INACTIVE suppports GWUS. Therefore, if we go for this option 1, some NGAP specification should be updated, e.g. GWUS capability is provided when UE specific NGAP connection is established (e.g. included in the Core Network Assistance Information for RRC INACTIVE IE), which may impacts RAN3 and SA2 specification.
Therefore, we don’t prefer this Option 1.

Option 2: eMTC UE always selects paging narrowbands among the ones provided in system information. The possible changes can be following:
	TS 36.304:
7.1 Discontinuous Reception for paging
//omit the unrelated part 
-	Nn: number of paging narrowbands (for P-RNTI monitored on MPDCCH) or paging carriers (for P-RNTI monitored on NPDCCH) determined as follows:
If P-RNTI is monitored on MPDCCH:
this is the number of paging narrowbands provided in system information.
else if P-RNTI is monitored on NPDCCH:
If UE monitors GWUS according to clause 7.5.1:
this is the number of paging narrowbands (paging carriers) that are configured with GWUS.
else:
this is the number of paging narrowbands (paging carriers) provided in system information.


Since this option does not rely on eMTC UE capability, it is simple and only impacts TS36.304 specification. Although with this option, eMTC UE supporting GWUS may select a paging narrowband which does provide gwus-Config in the system information (e.g. UE cannot not use GWUS and cannot save UE power consumption), it is a compromise between UE power consumption and specification complication. Therefore, we prefer this option 2.
Proposal 1: eMTC UE always selects paging narrowband among the ones provided in system information.
Based on the Proposal 1, we provide the draft CR [4]. 

Conclusions
In this contribution, we make the following observations proposals:
Observation 1: For eMTC UE in RRC_INACTIVE, when eNB needs to send RAN initiated paging, eNB can clearly know that the eMTC UE is in RRC_INACTIVE and selects paging narrowbands from the ones provided in system information. However, when eNB receives CN initiated paging for an eMTC UE, it cannot differentiate whether the UE is in RRC_IDLE or RRC_INACTIVE state. Therefore, there will exist ambiguity for eNB’s selection on paging narrowbands. Accordingly, eMTC UE in RRC_INACTIVE may need to monitor two narrowbands for paging. Such process looks over eMTC UE capability and is obviously undesired. But if not, e.g., UE only monitor one narrowbands for paging, UE may miss the CN paging.
Observation 2: The above issue in observation 1 doesn’t exist for NB-IoT UE.

Proposal 1: eMTC UE always selects paging narrowband among the ones provided in system information.
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