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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT112-e][305][NBIOT/eMTC R16] Paging narrowband selection for RRC_INACTIVE (ZTE)”, as indicated below:

· [AT112-e][305][NBIOT/eMTC R16] Paging narrowband selection for RRC_INACTIVE (ZTE)
Status: Started

Scope: Discussion on solutions and try to converge.


Intended outcome: Report in R2-2010910


Deadline: Tuesday 10th 1200 UTC  

2 Offline email discussion

2.1 Background

[1] R2-2009024
Discussion for correction on paging narrowband selection for eMTC UE
ZTE Corporation, Sanechips
discussion,
Rel-16
LTE_eMTC5-Core

[2] R2-2010057
Correction on paging narrowband selection for eMTC UE
ZTE Corporation, Sanechips, 
CR
Rel-16
 36.304
16.2.0
0816 -
F
LTE_eMTC5-Core
In the above documents, potential issues for eMTC UE in RRC_INACITVE to monitor paging are discussed and some changes are proposed. There was some initial discussion in the Thursday online session:

R2-2009024
Discussion for correction on paging narrowband selection for eMTC UE
ZTE Corporation, Sanechips
discussion,
Rel-16
LTE_eMTC5-Core

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.
· Huawei thinks RRC_INACTIVE should use the same as in RRC_IDLE mode, there is not much choice. 

· QC thinks there is an issue, but agree with HW that RRC_INACTIVE should use the same paging narrowband as RRC_IDLE. At the same time we don’t need to use WUS in Inactive. So first we should determine whether GWUS will be used in RRC_IDLE, then use the same narrowband in RRC_INACTIVE so we could clarify that way.

· Ericsson agrees there is a problem when the paging occasions coincide but there may be other ways to solve this such as monitoring CN paging for those paging occasions.
· Huawei thinks the simplest way to resolve this would be to remove the possibility of GWUS on only certain paging narrowbands. Ericsson thinks this might have further consequences.
· ZTE thinks for RAN paging the eNB knows UE state so can use the NB signalled in SI but for CN paging there state may not be known. 
· QC thinks RRC_INACTIVE is only temporary so the problem would only be for a short time.

· Nokia thinks eDRX may also have an issue as the paging occasions may be different in RRC_IDLE and RRC_INACTIVE so should be monitoring at different times. HW thinks there are some PO which would be at the same time and UE has to monitor both CN and RAN paging.

· UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband.

Rapporteur think this agreement is suitable and mainly to resolve the issue that, when the paging occasions coincide, UE in RRC_INACTIVE cannot monitor CN and RAN paging on the different paging narrowbands.
During discussion, company has mentioned there may be other ways to solve this issue such as monitoring CN paging for those (coincided) paging occasions. Rapporteur think this way may be infeasible with the following reason:

· If eDRX is configured and RAN paging cycle is larger than UE specific cycle/default paging cycle, during PTW, the cycle for CN paging and the cycle for RAN paging are same and the POs for CN paging and RAN paging coincide. If UE only monitors CN paging in these POs, in order to avoid missing RAN paging, the eNB has to delay the RAN paging till outside the PTW. It’s feasible but just introduce paging delay. However, if eDRX is not configured and also RAN paging cycle is larger, it’s still the case that POs for CN paging and RAN paging coincide. If UE only monitors CN paging, the eNB will have no any chance to send the RAN paging. 
Q1: Companies are invited to comment whether they agree/disagree the above explanation and mention other suggestions for the issue, if any.

	Company
	Agree/Disagree
	Detailed comments

	ZTE
	Agree
	No other suggestion. We can find suitable implementation for the above agreement.

	Qualcomm
	Agree
	As RAN paging cycle is >= paging cycle used during the PTW, we see no issue with UE able to receive CN or RAN paging during PTW.

	Huawei
	FFS
	If IDLE eDRX is configured, in RRC_INACTIVE, during the PTW, the RAN paging occasions will always coincide with a CN paging occasion when the PTW is longer or equal to the RAN paging cycle, they may also coincide when the PTW is shorter. If IDLE eDRX is not configured, the RAN paging occasions will always coincide with the CN paging occasions.

	Nokia
	
	For UE configured with eDRX for INACTIVE, during PTW UE can also receive CN paging. Outside PTW, there may be possibility that CN and RAN PO may not collide. 


2.2 Discussion
For the agreement that UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband, there are two alternatives to implement it:

· Alt 1: UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband and this paging narrowband is selected from the narrowbands that are configured with GWUS. Note such paging narrowband selection scheme is same as that for UE in RRC_IDLE (to monitor CN paging).
· Alt 2: UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband and this paging narrowband is selected from the narrowbands that are provided in system information. Note such paging narrowband selection scheme is different from that for UE in RRC_IDLE (to monitor CN paging).
The Alt1 is also same as the proposed option 1 in [2], e.g., 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. 

However, as mentioned in [2], the main issue for this option 1 is that eNB cannot obtain the UE’s GWUS capability 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]. If (the target) eNB releases the UE to RRC_INACTIVE and later needs to send RAN paging to the UE, the eNB cannot decide whether this eMTC UE in RRC_INACTIVE supports GWUS.

For Alt2, the main issue is that when eNB receives CN paging and needs to send it to the UE, eNB would select the paging narrowband from the ones that are configured with GWUS. This is different from the paging narrowband selected by the UE in RRC_INACTIVE and then the CN paging would be missed. 

The reason for this issue is, after the eNB releases a UE into RRC_INACTIVE state, it may be some cases that eNB and core network further release the NG interface and UE context, but without informing the UE. Later core network may need to send DL data to UE, the core network would send CN paging to eNB. As eNB has no UE context, eNB would assume that the UE is in RRC_IDLE state and send CN paging on the paging narrowband selected from the ones configured with GWUS. Meanwhile, the UE still assume it’s in RRC_INACTIVE.

Therefore, we think one additional change is needed for Alt2, e.g., UE in RRC_IDLE also needs to select paging narrowband from the narrowbands that are provided in system information. We see such scheme as Alt3. And Alt3 is same as the option 2 in [2]. 
Q2: Companies are invited to indicate which alternative is preferred for implementing the agreement? 

· Alt 1: UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband and this paging narrowband is selected from the narrowbands that are configured with GWUS. 
· Alt 2: UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband and this paging narrowband is selected from the narrowbands that are provided in system information.
· Alt 3: UE in RRC_INACTIVE needs to monitor CN and RAN paging in the same paging narrowband and this paging narrowband is selected from the narrowbands that are provided in system information. Moreover, UE in RRC_IDLE monitors CN paging also in the paging narrowband selected from the ones that are provided in system information (e.g., eMTC UE always selects paging narrowbands from the ones provided in system information).
· Other Alt.
	Company
	Preference
	Detailed comments

	ZTE
	Alt 3
	Based on the above analysis, Alt2 looks infeasible and Alt1 would need changes in RAN3 spec. So we prefer Alt3. 
The only issue for Alt3 is, it may be possible for some UEs to select narrowbands that are not configured with GWUS. Then these UEs cannot benefit from GWUS.

	Qualcomm
	Alt 1
	We understand RAN has UE radio paging information for a UE in RRC-INACTIVE and this information is provided to all cells where UE in RRC-INACTIVE is to be paged. Therefore, gNB does know whether UE supports GWUS and able to apply the appropriate algorithm for paging narrowband selection when paging a UE in RRC-INACTIVE.

	Huawei
	Alt 3
	Alt1: in RRC_INACTIVE, the eNB does not know if the UE support WUS after the UE has moved either in Idle suspended mode or connected mode. The information is not included in the “CN assistance information for RRC_INACTIVE” over NG interface and it was discussed a few meetings ago that the UE radio Paging information was not transferred in the HandoverPreparationInformation on the Xn interface in case of Handover or Resume. 
Alt2: this is not sufficient as the UE shall monitor CN paging on the same paging narrowband as used for RAN paging.

	Nokia
	Alt 1
	In our view, limiting the paging resources for RRC-INACTIVE UE to the same set of resources where GWUS is configured is better solution due to following reasons.

1.The idle mode UE paging monitoring with GWUS is not impacted as these UE can continue to monitor only the carriers configured with GWUS.

2.For RRC-INACTIVE UE limiting the number of paging narrowbands should not be major issue as the number of eMTC UE in this state is expected to be lower. Even if there are more number of RRC-INACTIVE UE, the impact is limited to energy saving of RRC-INACTIVE UE only.

Impacting the energy saving of UE which supports GWUS in idle mode for possible reception of CN paging in RRC-INACTIVE is not recommended. 


Based on the option preferred in Q2, companies are invited to comment on the related specification changes.

Q3: Companies are invited to comment on the related specification changes for the preferred alternative in Q2.

	Company
	Comments for specification changes

	ZTE
	The changes in [2] are for Alt3 and we are fine with it. 

	Qualcomm
	We think a note in TS 36.304 is needed.
If UE monitors GWUS according to clause 7.5.1:

this is the number of paging narrowbands (paging carriers) that are configured with GWUS (Note x).

else:

this is the number of paging narrowbands (paging carriers) provided in system information.

Note x: During RRC-INACTIVE UE uses same paging narrowband that it uses in RRC-IDLE even though GWUS is not used in RRC-INACTIVE.

	Huawei
	if we go with alt 3, we think we need some update to RRC spec as well , either to dummy the parameter or add in the filed description that the eNB does not signal the parameter in this release and then the default is all narrowbands.  

	Nokia
	We agreed at high level with Qualcomm proposal.


3 Summary 

Conclusion:

Updated CRs in the draft folder: 
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