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1 Introduction

In the email discussion [101#33][LTE/5GC] Inactive (Intel), several open issues have been identified. Some of them could be discussed independently from NR discussion.  In this paper, we discuss these open issues, and provide our view.
2 Discussion

Open issue lists:
Open issues on 2.2-question 2 state transition from RRC_INACTIVE state to RRC_CONNECTED mode: 

Propose to agree the principle: for messages for resume procedure, to reuse the existing messages if possible;

· Continue the discussion on message and content:

· MSG3 on SRB0: New or RRCConnectionResumeRequest

· MSG4 on SRB0 (Reject): New or RRCConnectionReject

· MSG4 on SRB0 (fall back): New or RRCConnectionSetup

· MSG4 on SRB1 (successful case): New or RRCConnectionResume or RRCConnectionReconfiguration

· MSG5 on SRB1(successful case):  new or RRCConnectionResumeComplete

· MSG5 on SRB1(fallback case):  new or RRCConnectionSetupComplete
· MSG4 on SRB1(RNAU case stay in INACTIVE): New or RRCConnectionRelease

· MSG4 on SRB1(move to IDLE): New or RRCConnectionRelease
We listed purpose, contents of each messages, and compared with existing LTE message in the table as below:
	Purpose
	Content of message
	Existing message 
	Remark

	MSG3 on SRB0 to trigger the resume procedure (RRC Connection Resume Request kind of message)
	UE identity (52? Or same as resume?), 

establishment (or resume) cause information 

UE's security information (e.g. authentication token).


	RRCConnectionResumeRequest
resumeIdentity (40 or 24 bits)

resumeCause (3 bits)

emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280
shortResumeMAC-I (16bits)

1 spare;

4 bits from choice structure;
	RRCConnectionResumeRequest

Can cover most requirements for RRC_INACTIVE except:
1 we may have additional cause value for RNAU;

2 cannot support 52 bits I-RNTI for now



	MSG4 on SRB0 (Reject), keep the UE in INACTIVE
	rejected with wait timer

should not contain INACTIVE related parameters/configuration
	RRCConnectionReject
waitTime (extendedWaitTime)

rrc-SuspendIndication

Others


	RRCConnectionReject
Can cover the requirement for RRC_INACTIVE

Based on agreements, “rrc-SuspendIndication” should not be used for RRC_INACTIVE since we cannot use reject to move the UE to IDLE.

	MSG4 on SRB0 (fallback), move the UE to connected (RRC Connection Setup kind of message)
	
	RRCConnectionSetup
radioResourceConfigDedicated
	RRCConnectionSetup

Can cover the requirement for RRC_INACTIVE



	MSG4 on SRB1 (successful case) to move the UE to connected mode(RRC Connection Resume kind of message)
	dedicated radio resource configuration 


	RRCConnectionResume
radioResourceConfigDedicated-r13

RadioResourceConfigDedicated
OPTIONAL,
-- Need ON


nextHopChainingCount


measConfig-r13

antennaInfoDedicatedPCell-r13

drb-ContinueROHC-r13

RRCConnectionReconfiguration

measConfig


mobilityControlInfo


dedicatedInfoNASList

radioResourceConfigDedicated
securityConfigHO



	Looks like RRCConnectionResume is more close to the purpose of RRC_INACTIVE. But NCC is mandatory in RRCConnectionResume
Message, we need to consider how to handle it. 



	MSG4 on SRB1 (successful case) to keep the UE in INACTIVE 
	 I-RNTI, RNA, RAN DRX cycle, periodic RNAU timer, redirect carrier frequency, for inactive mode mobility control information or reselection priority information

NCC
	RRCConnectionRelease
resumeIdentity, redirectedCarrierInfo

idleModeMobilityControlInfo

	Can cover most requirements for RRC_INACTIVE except:

1 cannot support 52 bits I-RNTI for now

2 cannot RNA configuration

3 cannot support NCC

There is no blocking issue to extend RRCConnectionRelease to support RRC_INACTIVE

	MSG4 on SRB1 (successful case) to move the UE in IDLE (RRC Connection release kind of message)
	Can carry same information as RRC Connection release kind of message (e.g. priority, redirect information, idle mode mobility control information, cause and idle mode re-selection information).
	RRCConnectionRelease

releaseCause 

resumeIdentity, redirectedCarrierInfo
idleModeMobilityControlInfo
	RRCConnectionRelease

Can cover the requirement for RRC_INACTIVE



	MSG5 on SRB1: response to successful case to connected mode
	
	RCConnectionResumeComplete
selectedPLMN-Identity-r13

dedicatedInfoNAS-r13

rlf-InfoAvailable-r13

logMeasAvailable-r13

connEstFailInfoAvailable-r13

mobilityState-r13mobilityHistoryAvail-r13

ogMeasAvailableMBSFN-r13


ENUMERATED {true}





OPTIONAL,

RRCConnectionSetupComplete

selectedPLMN-Identity


registeredMME

dedicatedInfoNAS


gummei-Type-r10


rlf-InfoAvailable-r10

logMeasAvailable-r10

rn-SubframeConfigReq-r10
connEstFailInfoAvailable-r11
mobilityState-r12


mobilityHistoryAvail-r12

logMeasAvailableMBSFN-r12
ce-ModeB-r13
s-TMSI-r13

attachWithoutPDN-Connectivity-r13


up-CIoT-EPS-Optimisation-r13

cp-CIoT-EPS-Optimisation-r13

ue-CE-NeedULGaps-r13
dcn-ID-r14
	RCConnectionResumeComplete

Can cover the requirement for RRC_INACTIVE



	MSG5 on SRB1: response to fall back case to connected mode
	
	RCConnectionResumeComplete

selectedPLMN-Identity-r13

dedicatedInfoNAS-r13

rlf-InfoAvailable-r13

logMeasAvailable-r13

connEstFailInfoAvailable-r13

mobilityState-r13mobilityHistoryAvail-r13

ogMeasAvailableMBSFN-r13


ENUMERATED {true}





OPTIONAL,

RRCConnectionSetupComplete

selectedPLMN-Identity


registeredMME

dedicatedInfoNAS


gummei-Type-r10


rlf-InfoAvailable-r10

logMeasAvailable-r10

rn-SubframeConfigReq-r10
connEstFailInfoAvailable-r11
mobilityState-r12


mobilityHistoryAvail-r12

logMeasAvailableMBSFN-r12
ce-ModeB-r13
s-TMSI-r13

attachWithoutPDN-Connectivity-r13


up-CIoT-EPS-Optimisation-r13

cp-CIoT-EPS-Optimisation-r13

ue-CE-NeedULGaps-r13
dcn-ID-r14
	RRCConnectionSetupComplete

Can cover the requirement for RRC_INACTIVE




Based on analysis above, we could see:
· MSG3 on SRB0: RRCConnectionResumeRequest can cover most requirements, but we still need to consider how to handle I-RNTI, and additional cause value;
· MSG4 on SRB0 (Reject): RRCConnectionReject can cover requirements;
· MSG4 on SRB0 (fall back): RRCConnectionSetup can cover requirements;
· MSG4 on SRB1 (successful case): RRCConnectionResume can cover requirements, but we still need to consider how to handle mandatory field NCC;
· MSG4 on SRB1(RNAU case stay in INACTIVE): RRCConnectionRelease can cover most requirements, but we still need to consider how to handle I-RNTI, RNAU configuration and NCC;
· MSG4 on SRB1(move to IDLE): RRCConnectionRelease can cover requirements;
· MSG5 on SRB1(successful case):  RRCConnectionResumeComplete can cover requirements;
· MSG5 on SRB1(fallback case):  RRCConnectionSetupComplete can cover requirements
Therefore we propose:

Proposal 1: For messages used for RRC_INACTIVE:

· MSG3 on SRB0: use RRCConnectionResumeRequest message, but we still need to consider how to handle I-RNTI, and additional cause value;
· MSG4 on SRB0 (Reject): use RRCConnectionReject message,;
· MSG4 on SRB0 (fall back): use RRCConnectionSetup c message;
·  MSG4 on SRB1 (successful case): use RRCConnectionResume message, but we still need to consider how to handle mandatory field NCC;
· MSG4 on SRB1(RNAU case stay in INACTIVE): use RRCConnectionRelease message, and add I-RNTI, RNAU configuration and NCC in this message;
· MSG4 on SRB1(move to IDLE): use RRCConnectionRelease message;
· MSG5 on SRB1(successful case):  use RRCConnectionResumeComplete message;
· MSG5 on SRB1(fallback case):  use RRCConnectionSetupComplete message;
Open issues on 2.2-question 3 state transition from RRC_CONNECTED mode to RRC_INACTIVE state: 

Propose to agree the principle: for messages for resume procedure, to reuse the existing messages if possible;

· Continue the discussion on message and content:

· RRC_Connected to RRC_INACTIVE: New or RRCConnectionRelease

We listed purpose, contents of each messages, and compared with existing LTE message in the table as below:
	Purpose
	Content of message
	Existing message 
	Remark

	RRC_Connected to RRC_INACTIVE
	 includes (a) (i.e. cause information, redirect carrier frequency and mobility control information), and can include (b) UE identity (or UE context identity), and optionally (c) suspension/inactivation indication (FFS if implicitly or explicitly), (d) RAN configured DRX cycle, (e) RAN periodic notification timer, and (f) RAN notification area.

NCC
	RRCConnectionRelease

releaseCause

resumeIdentity, redirectedCarrierInfo

idleModeMobilityControlInfo

	Can cover most requirements for RRC_INACTIVE except:

1 cannot support 52 bits I-RNTI for now

2 cannot RNA configuration

3 cannot support NCC

4 consider whether additional cause is needed;

There is no blocking issue to extend RRCConnectionRelease to support RRC_INACTIVE


Based on analysis above, we could see:

· RRC_Connected to RRC_INACTIVE: RRCConnectionRelease can cover most requirements, but we still need to consider how to handle I-RNTI, RNAU configuration, NCC and cause value;
Therefore we propose:

Proposal 2: For messages used for RRC_INACTIVE:

· RRC_Connected to RRC_INACTIVE: use RRCConnectionRelease and add I-RNTI, RNAU configuration and NCC in this message; FFS on whether new cause value is needed;
Open issues on 2.2-question 4 failure handling for RRC_INACTIVE state: 

· Continue the discussion on how to handle the interactive between eLTE RRC_INACTIVE and LTE/EPC

As agreed in NR: 

In the following cases the UE releases the UE context, UE AS informs UE NAS

·  upon failure of resume procedure (including the RAN update case);

- 
 upon reselecting to other RAT; 

-
 upon reception of CN initiating paging;
A UE in the NR INACTIVE state can perform re-selection to another RAT (at least in some cases (GERAN, UTRAN, legacy LTE connected to EPC) the UE enters the IDLE state in that RAT).

The UE shall enters the IDLE, releases the UE context and informs UE NAS if reselect to another RAT when the UE is in RRC_INACTIVE. For legacy LTE connected to EPC, RRC suspend is similar to RRC_INACTIVE, but there is no RNA, NAS is different from 5G NAS and core network are also different, we do not see the need to keep UE in RRC suspend. Therefore we propose:

Proposal 3: The UE shall enters the IDLE, releases the UE context and informs UE NAS if reselect to LTE connected to EPC;

Open issues on 2.2-question 5 message content for RRC_INACTIVE state:

· Continue the discussion on the name and size of I-RNTI for LTE/5GC, and how to define INACTIVE in LTE and NR in a way that this can be possible to introduce common RNA

For the name and the size of I-RNTI for LTE/5GC, as mentioned by company, the size of LTE cell id for LTE/5GC is still under discussion in RAN3. If for LTE/5GC, LTE cell uses the same size as NR, we have to use same size as NR. In addition, RAN2 agreed that “RAN2 aim to define INACTIVE in LTE and NR in a way that this can be possible to introduce in future.” For forward compatibility consideration, it would be good to align with NR on I-RNTI size, i.e. 52bits also for LTE RRC_INACTIVE state.  If larger UL grant is not possible due to UL limitation, truncated I-RNTI should be used.  

Proposal 4: use the same name/size as NR, i.e. 52bits I-RNTI is used for E-UTRA RRC_INACTIVE state. Check RAN1 whether it is possible to extend MSG 3 size to 80bits. If MSG3 size is still limited, truncated I-RNTI should be used based on possible MSG3 size.  
3 Conclusion

In this contribution, we discuss the open issues on RRC_INACTIVE, and have following proposals:
Proposal 1: For messages used for RRC_INACTIVE:

· MSG3 on SRB0: use RRCConnectionResumeRequest message, but we still need to consider how to handle I-RNTI, and additional cause value;
· MSG4 on SRB0 (Reject): use RRCConnectionReject message,;
· MSG4 on SRB0 (fall back): use RRCConnectionSetup c message;
·  MSG4 on SRB1 (successful case): use RRCConnectionResume message, but we still need to consider how to handle mandatory field NCC;
· MSG4 on SRB1(RNAU case stay in INACTIVE): use RRCConnectionRelease message, and add I-RNTI, RNAU configuration and NCC in this message;
· MSG4 on SRB1(move to IDLE): use RRCConnectionRelease message;
· MSG5 on SRB1(successful case):  use RRCConnectionResumeComplete message;
· MSG5 on SRB1(fallback case):  use RRCConnectionSetupComplete message;
Proposal 2: For messages used for RRC_INACTIVE:

· RRC_Connected to RRC_INACTIVE: use RRCConnectionRelease and add I-RNTI, RNAU configuration and NCC in this message; FFS on whether new cause value is needed;
Proposal 3: The UE shall enters the IDLE, releases the UE context and informs UE NAS if reselect to LTE connected to EPC;
Proposal 4: use the same name/size as NR, i.e. 52bits I-RNTI is used for E-UTRA RRC_INACTIVE state. Check RAN1 whether it is possible to extend MSG 3 size to 80bits. If MSG3 size is still limited, truncated I-RNTI should be used based on possible MSG3 size.  
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