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1 Introduction
In NB-IoT Ad-hoc meeting, RRC suspend and resume was discussed and the following agreements have been made:

· From RRC point of view there are two RRC states i.e. RRC_CONNECTED and RRC_IDLE and when NB-IoT UE is given suspend command the UE moves to RRC_IDLE and transitions to RRC_CONNECTED on resume.

· Suspend is performed by the RRC release procedure.

In this contribution, we will further investigate how the detailed UE contexts are kept.
2 Discussion

2.1 RRC
Currently, the AS-Config IE contains information about RRC configuration information in the source eNB which can be utilized by target eNB to determine the need to change the RRC configuration during the handover preparation phase. And the AS-Config information can be also used after the handover is successfully performed or during the RRC connection re-establishment. 
AS-Config information element
-- ASN1START

AS-Config ::=



SEQUENCE {


sourceMeasConfig




MeasConfig,


sourceRadioResourceConfig


RadioResourceConfigDedicated,

sourceSecurityAlgorithmConfig

SecurityAlgorithmConfig,


sourceUE-Identity




C-RNTI,


sourceMasterInformationBlock

MasterInformationBlock,


sourceSystemInformationBlockType1
SystemInformationBlockType1(WITH COMPONENTS












{..., nonCriticalExtension ABSENT}),


sourceSystemInformationBlockType2
SystemInformationBlockType2,


antennaInfoCommon




AntennaInfoCommon,


sourceDl-CarrierFreq



ARFCN-ValueEUTRA,


...,


[[
sourceSystemInformationBlockType1Ext
OCTET STRING (CONTAINING













SystemInformationBlockType1-v890-IEs)
OPTIONAL,



sourceOtherConfig-r9



OtherConfig-r9


-- sourceOtherConfig-r9 should have been optional. A target eNB compliant with this transfer


-- syntax should support receiving an AS-Config not including this extension addition group


-- e.g. from a legacy source eNB


]],


[[
sourceSCellConfigList-r10


SCellToAddModList-r10


OPTIONAL


]],

[[
sourceConfigSCG-r12




SCG-Config-r12

OPTIONAL


]]

}

AS-Config-v9e0 ::=



SEQUENCE {


sourceDl-CarrierFreq-v9e0

ARFCN-ValueEUTRA-v9e0

}

AS-Config-v1250 ::=



SEQUENCE {

sourceWlan-OffloadConfig-r12

WLAN-OffloadConfig-r12



OPTIONAL,


sourceSL-CommConfig-r12



SL-CommConfig-r12




OPTIONAL,


sourceSL-DiscConfig-r12



SL-DiscConfig-r12




OPTIONAL

}

-- ASN1STOP

The above AS-Config provides one good reference to identify which information should be kept in RRC suspend and further be used during the RRC resume procedure. 
First, the measurement configuration, MeasConfig, needs not to be kept, because NB-IoT UE doesn’t support the connected mode mobility procedure. When entering the RRC suspend, the UE can perform cell reselection procedure as specified in RRC IDLE mode. 
Further, the following configuration information of the serving cell is useful to RRC resume procedure, and data transmission can be performed based on the following configuration information after RRC resume is completed. Therefore the following information should be kept:

· RadioResourceConfigDedicated
· SecurityAlgorithmConfig
· C-RNTI
From security point of view, the NextHopChainingCount (NCC) is used to determinate horizontal or vertical key re-fresh should be performed by comparing the stored NCC with the received new NCC during RRC resume procedure. Therefore the NCC should be kept in RRC suspend.
For system information, the MIB, SIB1 and SIB2 in AS-Config are mainly used by target eNB to determine the need to change the RRC configuration during the handover preparation phase. From UE point of view, the UE will always kept the MIB, SIB1 and SIB2 of serving cell and update them. Then after the UE reselects another different cell, the MIB, SIB1 and SIB2 of the old serving cell should be released. But the source PhysCellId should be specially kept, as it needs to be provided to the networks during the RRC resume procedure as discussed in [1].
In addition, in last meeting, RAN2 has agreed that C-RNTI will be as a part of resume ID. Further based on the email discussion [1], it seems that most companies prefer to use the combination of C-RNTI and the PhysCellId to identify the UE context. 
Based on the above discussion, we propose that:
Proposal 1: From RRC point of view, UE should keep the following information of the serving cell during RRC suspend state
· RadioResourceConfigDedicated

· SecurityAlgorithmConfig

· NextHopChainingCount
· C-RNTI

· PhysCellId
2.2 PDCP
PDCP related parameters include state variables, constants, timers and ROHC context. 
For state variables, at least those variables related to the PDCP COUNT, such as Next_PDCP_TX_SN, TX_HFN, Next_PDCP_RX_SN and RX_HFN, should be kept; otherwise the frequent security update will have to be performed to avoid security key streams reusing during each RRC resume procedure. 

For timers, the discardTimer is per PDCP SDU, therefore it need not be kept in RRC suspend. And the reorderingTimer is DC specific timer and it is not related to the NB-IoT UE.
For ROCH context, if the ROHC context is not kept in RRC suspend, the compressor needs to transmit the first IP packet with full header for each RRC resume procedure. For NB-IoT UE, there will only one or several packets for transmission in each RRC resume, it means the header overhead is a little heaver compared with the real data in each RRC resume. On the contrary, if the ROHC context is kept, the IP packet compression can be started from the first packet using the stored ROHC context. 
Proposal 2: From PDCP point of view, UE should keep the following information of the serving cell during RRC suspend state
· PDCP COUNT

· ROHC context 

2.3 RLC
RLC related parameters include state variables, constants and timers. Generally, packets transmission has been completed when UE enters RRC suspend state, therefore those RLC state variables and timers are not useful for RRC resume. 

Proposal 3: From RLC point of view, UE need not keep RLC state variables and timers.
2.4 MAC
Same with RLC, there is not necessary to kept MAC state variables and timers in UE.
Proposal 4: From MAC point of view, UE need not keep MAC state variables and timers.
2.5 L2 entities handling
First, PDCP entity is per RB. As discussed in the above section, the configuration information in RadioResourceConfigDedicated, such as pdcp-Config, and PDCP COUNT and ROCH context should be kept during RRC suspend state. Therefore, it is straightforward to keep PDCP entity for data transmission when RRC is resumed. 

For RLC entity, it is also per RB, and the rlc-Config in RadioResourceConfigDedicated should be also kept. Therefore, similar with PDCP entity, it is benefit to keep RLC entity during RRC suspend state. 

Proposal 5: Both PDCP entity and RLC entity should be kept during RRC suspend.
Further, for MAC entity, the main MAC configuration in MAC-MainConfig is some timers. Therefore MAC reset is one natural choice when the UE enters RRC suspend state.

Proposal6: MAC should be reset when the UE enters RRC suspend state. 

3 Summary
In this contribution, we discussion the detailed UE contexts keeping, and raises the following proposals:
Proposal 1: From RRC point of view, UE should keep the following information of the serving cell during RRC suspend state
· RadioResourceConfigDedicated

· SecurityAlgorithmConfig

· NextHopChainingCount
· C-RNTI

· PhysCellId
Proposal 2: From PDCP point of view, UE should keep the following information of the serving cell during RRC suspend state

· PDCP COUNT

· ROHC context 
Proposal 3: From RLC point of view, UE need not keep RLC state variables and timers.
Proposal 4: From MAC point of view, UE need not keep MAC state variables and timers.
Proposal 5: Both PDCP entity and RLC entity should be kept during RRC suspend.
Proposal6: MAC should be reset when the UE enters RRC suspend state. 
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