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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In RAN2#106 meeting, it was agreed to optionally support RRC_INACTIVE for eMTC UEs connected to 5GC and the following agreements were made [1]:

	· RRC-INACTIVE state with short eDRX cycles is optionally supported for eMTC connected to 5GC with capability signaling.
· FFS if EDT in RRC-INACTIVE state is not supported in Rel-16.
· UP optimization solution is supported for both eMTC and NB-IoT connected to 5GC with capability signaling.
· eLTE is assumed to be the baseline for RRC-INACTIVE state for eMTC UEs connected to 5G.
· Working assumption: Same cell selection/reselection criteria and measurement rules for BL UEs and non-BL UEs in CE in RRC_IDLE when attached to EPC are applied to BL UEs and non-BL UEs in CE in RRC-INACTIVE or RRC_IDLE when attached to 5GC.
· For transmission over DRB, NB-IoT/eMTC UE connected to 5GC uses the same AS security algorithms as eLTE regardless of PDCP type.



RAN2#107bis discussed RRC_INACTIVE based on [2] with the following agreements

For eMTC when connected to 5GC;
· The Rel-15 suspension/ resumption procedure to/from RRC_INACTIVE applies.
· eMTC UEs in RRC_INACTIVE monitor RAN initiated paging and CN initiated paging via I-RNTI and 5G-S-TMSI respectively.
· Upon reception of CN paging in RRC_INACTIVE, eMTC UE moves to RRC_IDLE without suspension. 
· For eMTC, ran-PagingCycle is extended with values rf512 and rf1024.
· The RNA configuration and RNA update procedure in Rel-15 RRC_INACTIVE apply to eMTC.
· The resume cause ‘rna-Update’ is applicable to eMTC UEs connected to 5GC that support RRC_INACTIVE.

RAN2#107bis created following offline discussion:

[CB Offline discussion #303] To provide a list of proposals that seem to be agreeable in this meeting (Huawei). The outcome can be provided in R2-1914041.

[bookmark: _Ref433086885]Discussion
Potential agreements

Cell selection/ reselection in RRC_INACTIVE

Proposals from [2]
Proposal5: The same measurements rules apply in RRC_IDLE and RRC_INACTIVE for eMTC UEs connected to 5GC.
Proposal 5a: Relaxed monitoring is supported in RRC_INACTIVE for eMTC UEs.
Proposal 5b: Ranking is used in RRC_INACTIVE for eMTC UEs in coverage enhancement.

Proposals from [4]
Proposal 1: For BL UE or UE in CE connected to 5GC, IDLE mode cell selection/reselection criteria and measurement rules are also applied in RRC_INACTIVE state
Proposal 2: Relaxed monitoring defined for BL UEs or UE in CEs when connected to EPC is also applicable in RRC_INACTIVE state to BL UEs or UEs in CE when connected to 5GC.

Based on the above, following proposals are made:

Proposal 1: IDLE mode cell selection/reselection criteria and measurement rules also apply in RRC_INACTIVE state for eMTC UEs connected to 5GC.

	Company name
	Comments

	Huawei
	Support

	QC
	Yes

	Intel
	Yes

	LG
	Yes

	ZTE
	Yes

	Ericsson
	Yes

	
	

	
	

	
	

	
	




Proposal 2: Relaxed monitoring is also applicable in RRC_INACTIVE state for eMTC UEs connected to 5GC.
 
	Company name
	Comments

	Huawei
	Support

	QC
	Yes

	Intel
	Yes

	LG
	Yes

	ZTE
	Yes

	Ericsson
	It should be clarified whether we mean relaxed monitoring as specified in Rel-14 or the relaxed monitoring specified in Rel-15 and -16 using WUS (for serving cell). We assume it is the former. Support for latter would depend on whether WUS would be supported or not. 

	
	

	
	

	
	

	
	



Indications for support of RRC_INACTIVE
Proposals from [2]
Proposal 6: Introduce a new capability ce-InactiveState to indicate support of RRC_INACTIVE with short eDRX cycles for eMTC UEs.
Proposal 7: Introduce an indication in SIB2-BR to indicate that the eNB supports RRC_INACTIVE.
Proposal 8: If a UE in RRC_INACTIVE moves to an eNB that does not support RRC_INACTIVE, the UE enters RRC_IDLE not suspended state.

Proposals from [3] 
Proposal 3: Introduce AS eMTC UE capability to indicate support for extended DRX operation in RRC_INACTIVE state.

Based on the above, following tentative proposals are made:

Proposal 3: Introduce an indication in SIB2-BR to indicate that the eNB supports RRC_INACTIVE.

	Company name
	Comments

	Huawei
	Support

	QC
	Yes (But no specific short eDRX capability is needed for RRC_INACTIVE state. 
If UE supports RRC_INACTIVE, it has to support short eDRX as well)

	Intel
	Agree with QC.

	LG
	Yes

	ZTE
	Agree with Qualcomm.

	Ericsson
	Agree

	
	

	
	

	
	

	
	



Proposal 4: If a UE in RRC_INACTIVE moves to an eNB that does not support RRC_INACTIVE, the UE enters RRC_IDLE not suspended state.

	Company name
	Comments

	Huawei
	Support

	QC
	Yes

	Intel
	Yes

	LG
	Yes

	ZTE
	Yes

	Ericsson
	Agree

	
	

	
	

	
	

	
	



Proposal 5:
alt 1: if UE supports RRC_INACTIVE, it also supports short extended DRX operation in RRC_INACTIVE state.
alt 2: Introduce a UE capability to indicate support for extended DRX operation in RRC_INACTIVE state.

	Company name
	Comments

	Huawei
	We have a preference for alt 1 (a single capability) but we can also accept alt 2 (separate capability)

	QC
	Alt 1 

	Intel
	Alt 1

	LG
	Alt 1

	ZTE
	Alt 1

	Ericsson
	Agree with HW

	
	

	
	

	
	

	
	



EDT
Proposals from [2]
Proposal 9: EDT is not supported in RRC_INACTIVE in Rel-16.

Proposals from [4]
Proposal 4: Due to lack of time, the EDT in RRC_INACTIVE is not introduced in Rel-16

Based on the above, following proposal is made:
Proposal 6: EDT is not supported in RRC_INACTIVE in Rel-16.

	Company name
	Comments

	Huawei
	Support

	QC
	Agree

	Intel
	Agree

	LG
	No. We would like to support EDT in RRC_INACTIVE in Rel-16. 

	ZTE
	No strong view.

	Ericsson
	Agree

	
	

	
	

	
	

	
	




Remaining proposals 
Paging IN RRC_INACTIVE
Proposals from [2]
Proposal 2a: If configured with idle mode eDRX, eMTC UEs in RRC_INACTIVE are only required to monitor CN initiated paging during the PTW.
[QC] as we discussed in online session, idle mode EDRX is configured by NAS. 
RRC_INACTVE short EDRX is configured by RRC Release message. 
In RRC_INACTIVE state, UE is expected to monitor both CN and RAN paging occasions and is independent of idle more eDRX configuration. This is already covered by agreement:
 eMTC UEs in RRC_INACTIVE monitor RAN initiated paging and CN initiated paging via I-RNTI and 5G-S-TMSI respectively.
[Intel] We do not understand the motivation of using NAS configured eDRX in RRC INACTIVE. This was the main argument behind introducing new CIoT 5GS optimization in AMF. Why NG connection would be maintained for so long time while UE is using eDRX.

[Huawei]: In our understanding, CN paging is only possible when the NW thinks that the UE is in RRC_IDLE (i.e. state mismatch between the UE and the NW because the UE has been ‘locally released’ by the NW). Otherwise, the CN never pages the UE in RRC_INACTIVE 9because for the CN point of view, UE is in CM-CONNECTED).
With this understanding, CN paging will follow the idle mode (eDRX) mechanism
[LG] Agree with QC

[ZTE] Agree with QC and HW. If configured with idle mode eDRX, UE in RRC_INACTVE is expected to monitor both CN and RAN paging occasions within the PTW, and only monitor the RAN paging occasions outside the PTW.

[Ericsson] Tend to agree with Huawei but would like to further check. As we also mentioned during online discussion, “are only required to” might be misleading if the intention is that UE also monitors for RAN paging. 

Rapporteur’s comment: Need more discussion


Proposal 2c: No PTW is introduced for RAN paging in RRC_INACTIVE.
[QC] NO. PTW is useful for RRC_INACTIVE state as well and can be configured by RRC Release Message. AMF provides PTW to NG-RAN and NG-RAN configures short value of PTW for RRC_INACTIVE. During PTW (Which can be limited to short values like 1.26 sec), UE can monitor RAN paging multiple times with short values configured. This allows RAN paging to be repeated multiple times for reliable page delivery and no need to wait for short eDRX cycle period. 
[Intel] Agree with proposal. We do not see the motivation of adding complexity of RAN configured PTW just for extended DRX cycle of 5.12s and 10.24 s.
[Huawei]: we do not see the need for a RAN PTW for such short duration
[LG] Agree

[ZTE] Agree with Intel and HW. Only to extend RANPagingCycle to include rf512 and rf 1024 is needed. 

[Ericsson] We do not see any benefit in using PTW especially for RAN paging. The purpose of eDRX is power saving, and using PTW with relatively short cycle might actually result in additional power consumption. Missing a PO would not be as severe as with long eDRX cycles. We can further discuss whether PTW is needed at all when maximum DRX cycle would be limited to 10.24 s. 

Rapporteur’s comment: potential agreeable proposal

Proposal 2d: eMTC UEs in RRC_INACTIVE are only required to monitor RAN initiated paging according to the RAN paging cycle provided in rrc-InactiveConfig.
[QC] NO. UE is expected to receive both RAN and CN paging while in RRC_INACTIVE state .
[Intel] Agree with QC. Depending on congestion, RAN may page in any paging occasion.
[Huawei]: sorry for the bad formulation. It should be read as “ UEs in RRC_INACTIVE monitor RAN initiated paging according to the RAN paging cycle provided in rrc-InactiveConfig”
So we agree that UE shall monitor both RAN and CN paging but we think that the POs that are monitored may be different
[LG] We agree with Huawei’s modified formulation above.

[ZTE] As mentioned above, we understand UE in RRC_INACTVE is expected to monitor both CN and RAN paging occasions within the PTW, and only monitor the RAN paging occasions outside the PTW. We also think POs that are monitored may be different.
[Ericsson] Agree with Huawei modified formulation

Rapporteur’s comment: Need more discussion


Proposal 2f: Rel-15 WUS and Rel-16 Group WUS are not supported for eMTC UEs in RRC_INACTIVE.
[QC] OK fine.
[Intel] We would like to see additional complexity if supported.
[Huawei]: First, in RRC_INACTIVE, paging is normally initiated by RAN. So there is no WUS assistance information from the MME. Then we think the RAN paging and CN paging may hace completely different traffic pattern and we may need additional study.
[LG] Support

[ZTE] No strong view, maybe we can agree with HW.

[Ericsson] If supporting WUS would require a lot further work in Rel-16, we are fine with this. 

Rapporteur’s comment: potential agreeable proposal


Proposals from [3]
Proposal 1: Introduce pagingTimeWindow IE in RRC Connection Release message to specify extended DRX operation in CM-CONNECTED, RRC_INACTIVE state.
[bookmark: _Toc16256602][bookmark: _Toc16771952]Proposal2: NG-RAN configures short eDRX cycle (upper bound value is 10.24 sec) for RRC_INACTIVE state operation.   
[QC] Support
[Intel] As explained above, we do not agree with Proposal 1.
[Huawei]: Do not support
[LG] Support
[ZTE] Do not support. Extending RANPagingCycle to include rf512 and rf 1024 is simple and enough.
[Ericsson] Do not support

Rapporteur’s comment: see proposal 2c above

Proposals from [4]
Proposal 3: The short extended DRX cycle of 5.12s and 10.24s can be configured by ng-eNB and if so, the paging DRX cycle “T” (to monitor both the RAN paging and CN paging) is set to that value of short extended DRX cycle while UE is in RRC_INACTIVE (instead of selecting the shortest of the configured ones).
[QC] OK
[Intel] Support
[Huawei]: do not support. 
This is related to our undertsanding of CN paging in RRC-INACTIVE as decribed for proposal 2a. The CN paging will follow the UE idle mode eDRX cycle. Thus to ensure that the UE does not miss CN paging, the RAN cycle would have to be configured such as it allows 4 POs in one idle mode PTW (to allow pagng escalation). We think that the consequence will be that only very short RAN cycle can be configured
[LG] support

[ZTE] Do not support. 
If short extended DRX cycle of 5.12s or 10.24s is configured by ng-eNB, it results short extended DRX cycle would be always larger than the UE specific DRX, and also larger than the legacy idle DRX cycle (shorter one between UE specific DRX cycle and broadcasted default DRX cycle). 

For CN based paging, the legacy idle paging cycle would be used. If the paging DRX cycle “T” is just set to short extended DRX cycle while UE is in RRC_INACTIVE, the CN paging among each short extended DRX cycle would be missed.

Therefore, within PTW, we still prefer to select the shortest one among configured short extended DRX cycle, UE specific DRX cycle and broadcasted default DRX cycle as “T”.

[Ericsson] This would depend whether we use PTW or not in the end. 

Rapporteur’s comment: Need more discussion


Proposals from [5] (already covered)
Proposal 1: It’s suggested to use Option 2 (e.g., to extend the value range of ran-PagingCycle) for supporting the short eDRX in RRC_INACTIVE.

Summary 
Based on the offline discussion above, we have the following proposals:

Proposal 1: IDLE mode cell selection/reselection criteria and measurement rules also apply in RRC_INACTIVE state for eMTC UEs connected to 5GC.

Proposal 2: Neigbhouring cell relaxed monitoring is also applicable in RRC_INACTIVE state for eMTC UEs connected to 5GC.

Proposal 3: Introduce an indication in SIB2-BR to indicate that the eNB supports RRC_INACTIVE.

Proposal 4: If a UE in RRC_INACTIVE moves to an eNB that does not support RRC_INACTIVE, the UE enters RRC_IDLE not suspended state.

Proposal 5: if UE supports RRC_INACTIVE, it also supports short extended DRX operation in RRC_INACTIVE state.

Proposal 6: EDT is not supported in RRC_INACTIVE in Rel-16.

The following proposals might be agreeable:

[bookmark: _GoBack]Proposal 7: No PTW is introduced for RAN paging in RRC_INACTIVE.

Proposal 8: Rel-15 WUS and Rel-16 Group WUS are not supported for eMTC UEs in RRC_INACTIVE.

The following need further discussions:
FFS: If configured with idle mode eDRX, eMTC UEs in RRC_INACTIVE monitor CN initiated paging only during the PTW.

FFS: UEs in RRC_INACTIVE monitor RAN initiated paging according to the RAN paging cycle provided in rrc-InactiveConfig.

FFS: The paging DRX cycle “T” (to monitor both the RAN paging and CN paging) is set to that value of short extended DRX cycle while UE is in RRC_INACTIVE (instead of selecting the shortest of the configured ones).
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