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1 Introduction

In this contribution we discuss RRC details of RRC Resume. We focus on RRC actions when the UE is suspended and resumed. 
2 Discussion

2.1 RRC actions in Suspend
The RRC Connection Suspend/Resume solution was described in [1]

 REF _Ref439904093 \r \h 
[2]. 
The current agreement is that a UE with a suspended RRC connection/stored context is considered to be in RRC_IDLE state. Hence RRC connection suspension will similar to current connection release procedure framework take the UE from RRC_CONNECTED state to RRC_IDLE state. Thus, it seems reasonable to reuse with some modifications the existing connection release framework rather than specifying a separate new framework for connection suspend. 

However, because several IEs and/or fields expected to be needed at connection suspend are not useful at connection release, we have a preference for specifying a new message over grafting new IEs and/or fields onto existing release message. 

Proposal 1 Introduce a new message for RRC Resume, named RRCConnectionSuspend
Proposal 2 Reuse RRC Connection Release procedure with some modification to store context instead of releasing it.


[image: image1.emf] 

RRCConnection Suspend  

UE   EUTRAN  


Figure 1: RRC connection suspend

Currently when RRC Connection Release is received, among all, the UE performs the following actions: 

1> apply parameters of idleModeMobilityControlInfo (if provided) and start t320 or apply broadcasted cell reselection info

2> if the extendedWaitTime is present and the UE supports delay tolerant access, forward the extendedWaitTime to upper layers
3> reset MAC

4> stop all timers that are running except T320, T325 and T330;
5> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;
6>  indicate the release of the RRC connection to upper layers together with the release cause;
7>  go to RRC_IDLE and perform procedures as specified in TS 36.304

However, instead of releasing of all radio resources (bullet 5 above), all RRC parameters should be kept except the parameters that are released today during re-establishment. In addition, all bearers except SRB0 should be suspended. That is to say, bullet 5 above should be replaced by the following actions:

1> suspend all RBs except SRB0 (ie., SRB1, SRB2 and all DRBs);
2> release the MCG SCell(s), if configured
3> for the MCG, apply the default semi-persistent scheduling configuration 
4> for the MCG, apply the default MAC main configuration 
5> release powerPrefIndicationConfig, reportProximityConfig, obtainLocationConfig, idc-Config, measSubframePatternPCell, if configured;
6>  release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);
7> release naics-Info for the PCell, if configured;
Proposal 3 During RRC Connection Suspend, MAC is reset and all RBs (DRBs, SRB1, SRB2) expect SRB0 are suspended

Proposal 4 During RRC Connection Suspend,  all RRC parameters are kept except those that are today released during RRCConnectionReestablishment (e.g. CA and DC configuration)
2.2 RRC actions in RRConnectionResumeRequest
RRC connection resume functionality, which is used at transition from RRC_IDLE to RRC_CONNECTED should be introduced. In the following, we assume that the security input is provided during RRC Suspend procedure. When the UE sends RRC Connection Resume Request, it is assumed that the UE context is in the target eNB or can be retrieved between Msg3 and Msg4.
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Figure 2: RRC connection resume
While some more update/changes (not related to the RRC connection resume functionality) are expected for NB-IoT than for non-NB LTE, it would be beneficial to use a consistent approach for specifying the connection resume functionality. 
RRC connection resume is rather similar to current connection establishment procedure framework take the UE from RRC_IDLE state to RRC_CONNECTED state. Thus, it seems reasonable to reuse the existing connection establishment framework as much as possible.
Because of limited possibilities to extend existing CCCH messages and for greater commonality between NB and non-NB, however, new messages seem preferable compared to introducing new IEs in existing messages. 

Proposal 5 Reuse parts of connection establishment procedure framework with new messages for RRCConnectionResumeRequest and RRCConnectionResume.

More specifically, the connection establishment framework could be reused with the following modifications:

· Initiation (5.3.3.2) can be reused with some minor modifications
· New clause on “Actions related to transmission of RRCConnectionResumeRequest message” is added
· New clause on “Reception of the RRCConnectionResume by the UE” is added
To be more exact, the following actions should be performed in the following order: 
0. Initiate the procedure when upper layers request establishment of an RRC resume while the UE is in RRC_IDLE as per sub-clause  5.3.3.2
1. Evaluate Access Class barring and EAB based on call type provided by NAS layer as per section 5.3.3.2 as per sub-clause 5.3.3.2
2. re-establish PDCP for SRB(s) except SRB0 and for all DRBs that are established, if any.

3. re-establish RLC for SRB(s) except SRB0and for all DRBs that are established, if any. Note: PDCP should to reset SN and HFN during this step  
4. resume SRBs except SRB0 and all DRBs that are suspended, if any;
5. update the KeNB key (based on the current KeNB, or the NH or KASME)
6.  Generate encryption and integrity protection keys and configure PDPC layers with previously configured security algorithm
7. Generate RRCConnectionResumeRequest including Resume Id, Short MAC-I and establishment cause
8. apply the default physical channel configuration 

9. apply the default semi-persistent scheduling configuration 

10.  apply the default MAC main configuration 

11.  apply the CCCH configuration as specified in 9.1.1.2;

12. apply the timeAlignmentTimerCommon included in SystemInformationBlockType2;

13. start timer T300; 

14.  Submit RRCConnectionResumeRequest to lower layers for transmission
After these steps, Msg3 transmitted is by lower layers. This can also contain User Plane (DRB) data multiplexed by MAC as per existing specifications as security context is already activated to encrypt the User Plane.

Proposal 6 Bearers are re-established before sending RRCRConnectionResumeRequest
Proposal 7 Key refresh or change  is performed prior to sending RRCRConnectionResumeRequest
Proposal 8 As security is activated,  Msg3 may include UP data as per current MAC protocol

2.3 RRC actions when receiving RRCConnectionResume

In this section we discuss actions when RRCConnectionResume is received by the UE. We assume that RRCConnectionResume is using SRB1 and is encrypted and integrity protected.
Proposal 9 RRCConnectionResume is sent over SRB1 and is encrypted and integrity protected

During this step, also contention resolution in the MAC layer is performed (based on echoed CCCH SDU). 
RRCConnectionResume message includes potentially: 
· RadioResourceConfigDedicated: this is used to configure L1/L2 parameters (physical layer and MAC) 
· Bearer related configuration (RLC and PDCP). In case the eNB cannot admit a bearer to be resumed, it releases the bearer in this message by indicating corresponding DRB ID. The UE releases locally the EPS bearer which is released.  
· Any other parameter as per current RRCConnectionReconfiguration such as measurement configuration. 
As the UE’s RRC context should be available at the target eNB, new radio resource configuration can be done with delta signalling similar to current RRCConnectionReestablishment. As the whole idea of RRC Resume is to save in RRC signalling, this is reasonable option. 

Proposal 10 RRCConnectionResume includes radio resource configuration for the UE and is based on delta signalling
After this message, RRC Resume procedure is completed from RRC point of view.
3 Conclusion
In this contribution, we have discussed RRC Resume from RRC protocol point of view. Based on the discussion in section 2 we propose the following:
Proposal 1
Introduce a new message for RRC Resume, named RRCConnectionSuspend
Proposal 2
Reuse RRC Connection Release procedure with some modification to store context instead of releasing it.
Proposal 3
During RRC Connection Suspend, MAC is reset and all RBs (DRBs, SRB1, SRB2) expect SRB0 are suspended
Proposal 4
During RRC Connection Suspend,  all RRC parameters are kept except those that are today released during RRCConnectionReestablishment (e.g. CA and DC configuration)
Proposal 5
Reuse parts of connection establishment procedure framework with new messages for RRCConnectionResumeRequest and RRCConnectionResume.
Proposal 6
Bearers are re-established before sending RRCRConnectionResumeRequest
Proposal 7
Key refresh or change  is performed prior to sending RRCRConnectionResumeRequest
Proposal 8
As security is activated,  Msg3 may include UP data as per current MAC protocol
Proposal 9
RRCConnectionResume is sent over SRB1 and is encrypted and integrity protected
Proposal 10
RRCConnectionResume includes radio resource configuration for the UE and is based on delta signalling
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