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1. Introduction
In previous NB-IoT meetings, the baseline-functionalities of RRC resume and suspend procedures are clear. However, there are still some open issues related to resumption and suspension remained FFS. Email discussion [93#41] aims to address the open issues of suspend-resume procedure. Among them, one aspect is whether to define new RRC messages or reuse the existing messages for the following operations:
· RRC connection resume request
· RRC connection resume
· RRC connection resume complete
· RRC connection resume reject
This paper will give our understanding on the open issues related to RRC resume procedure.
2. Discussion
2.1 General Advantages of Introducing New RRC Message for NB-IoT Functionalities
From ASN.1 perspectives, the benefit of introducing new RRC message for NB-IoT can be summarized as follow:
· Avoiding non-critical extension only applicable for NB-IoT and reducing the impact on non NB-IoT devices.
· Minimizing the RRC message size for NB-IoT, which is beneficial to power consumption and signalling overhead reduction.
· Enhancing the readability of ASN.1, which is convenient for the future product development based on specification.
In addition, the above benefits would be much more considerable in case of the demand for a RRC message applicable for NB-IoT has little commonality with the existing related RRC message. In the following part, we will discuss the commonality between suspend/resume RRC messages with the relevant existing RRC messages.
2.1.1 RRCConnectionResumeRequest Message
When a NB-IoT UE request to resume RRC connection, it should send resume ID to assist eNB to fetch the UE context. The existing messages used to request the establishment/recovery of RRC connection are RRCConnectionRequest and RRCConnectionReestablishmentRequest. The identities used in these two procedures are S-TMSI and C-RNTI&physCellID&shortMAC-I, respectively. Based on the current RAN2 agreements for 40bits resume ID, it would has little commonality with the identity used in these two existing messages. 
Moreover, the establishment cause is different from that used by the existing ones. 
Considering the above differences, it is reasonable to introduce a new message to perform RRC resume request procedure.
Proposal 1: Introducing a new RRC message to perform RRC connection resume request (e.g. RRCConnectionResumeRequest message ).
2.1.2 RRCConnectionResume Message
The RRC connection resume message is a response to UE’s resume request and confirms that the UE to resume the RRC connection based on previously stored AS context. Besides, it should carry the radioRsourceConfigDedicated-NB-r13 as well. This is following the agreement that “We assume that we can fully resume by one transmission, also if it requires reconfiguration, by transmitting both an unsecured and a secured message in the same transmission”.  Defining a  new message for RRC connection resume is reasonable because the radioRsourceConfigDedicated-NB-r13 should be only applicable for NB-IoT and does not affect the non NB-IoT UE spec.
Proposal 2: Using new message to perform RRC connection resume (e.g. RRCConnectionResume Message).
2.1.3 RRCConnectionResumeComplete Message
In RAN2#93 meeting, the following agreement is achieved:
· UE replies by a RRC resume complete message (Msg5) to the eNB after resuming the AS context. It is FFS if it is a new RRC message or we just reuse the existing RRC message.
A possible use of existing message is the RRCConnectionSetupComplete message, its usage is to confirm the successful completion of an RRC connection establishment and it will carry initial NAS information which will be transmitted to MME used for S1 setup.
Since the information used for S1 setup is stored in MME for suspended UEs, providing information for S1 setup is not necessary. If RRCConnectionSetupComplete is used as it is without modification, that would result in duplication of information transmission hence inefficient resource utilization. 
Another possible use of message is the RRCConnectionReestablishmentComplete. This is only used as one confirmation indication in the RRC layer without any other information. However, an extention of the RRC connection resume message may be required in future release especially if resume-suspend operation is reused for light connection study. Thus, considering forward compatibility, introduction of a new RRC message for RRC connection resume complete would avoids any impacts to non NB-IoT UEs. 
Considering the above arguments, it is proposed to define a new message as the RRCConnectionSetupComplete message.
Proposal 3: To define a new RRC message as the RRCConnectionSetupComplete message.
2.1.4 RRCConnectionResumeReject message
In case of resume reject, a extend wait time as per Rel-13 will be applied for NB-IoT, according to RAN2’s agreement. The drawback of using non-critical extension for NB-IoT is mentioned previously. In our view, it is reasonable to define a new RRC message for resumption reject as well in order to avoid any impacts to non-NB-IoT UEs as well as to allow for forward compatibility. 
Proposal 4: Define a new RRC message for resumption reject (e.g. RRCConnectionResumeReject message).
2.2 Handling of Radio Resource at Suspension
One debated topic is whether to store the radio resource (e.g. RLC, PDCP) at suspension procedure. According to agreement last RAN2 meeting, the UE can be fully reconfigured and resumed by one transmission. This means that the concerned dedicated radio resource could be reconfigured  in Msg4 if needed (i.e. RLC/PDCP could be reset at the resumption). Hence, there is no need to PDCP/RLC configurations at suspension. The release of PDCP/RLC configuration at suspension would also simplify the procedure if the UP to CP solution change is supported at resumption.
Proposal 5: RLC and PDCP are established at resumption and the related radio configuration needs not to be stored at suspension.
2.3 Parameters Stored in AS Context at Suspension
We prefer to store the full AS context at suspension, which will contribute to signalling saving at subsequent resumption and minimize the resume message size in case that reconfiguration is not required. In addition, if the stored AS context is not used at subsequent data transmission, RRC connection reconfiguration can be performed after the resumption to solve this problem. Specifically, we can decide not to store  e.g. RLC/PDCP dedicated configuration if RLC/PDCP  would be established  at the resumption. Furthermore, in case of delta reconfiguration, the dedicated radio included in Msg4 of resumption procedure is fine to be arranged upon the AS context which is fully stored.
Proposal 6: Store the full AS context at the RRC suspension procedure.
Proposal 7: The dedicated radio resource at Msg4 (resumption) is based on the stored configuration in AS context, in case of delta configuration.
2.4 Security Aspect of RRC Resumption
 In terms of security, we prefer to send RRC resumption message on SRB1 with integrity protection, while optionally transmit a reconfiguration message on SRB1 with integrity protection and ciphering. This allows for the resumption and (delta) reconfiguration with one transmission, which is aligned with the agreement from last RAN2 meeting.
Proposal 8: transmission of RRC resumption message on SRB1 with integrity protection while optionally transmit a reconfiguration message on SRB1 with integrity protection and ciphering.

3. Conclusion
In this paper, we discussed the open issues related to RRC resume procedure and the following is proposed:
Proposal 1: Introducing a new RRC message to perform RRC connection resume request (e.g. RRCConnectionResumeRequest message ).
Proposal 2: Using new message to perform RRC connection resume (e.g. RRCConnectionResume Message).
Proposal 3: To define a new RRC message as the RRCConnectionSetupComplete message.
Proposal 4: Define a new RRC message for resumption reject (e.g. RRCConnectionResumeReject message).
Proposal 5: RLC and PDCP are established at resumption and the related radio configuration needs not to be stored at suspension.
Proposal 6: Store the full AS context at the RRC suspension procedure.
Proposal 7: The dedicated radio resource at Msg4 (resumption) is based on the stored configuration in AS context, in case of delta configuration.
Proposal 8: transmission of RRC resumption message on SRB1 with integrity protection while optionally transmit a reconfiguration message on SRB1 with integrity protection and ciphering.
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