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1 Introduction

Resume procedure is to be defined in release 13. To timely complete the work stage-3 discussion shall take place shortly. This paper discusses the details of RRC message to request resume.
2 Discussion

New RRC message or extending the existing RRC message

Since resume request is the first RRC message sent from idle mode UE, it shall be sent over UL CCCH logical channel. The first question is then whether to extend one of existing CCCHs or to introduce new CCCH message. The two UL CCCH messages currently defined have very specific use cases and well defined procedures. Since the resume request message and the corresponding procedure are fundamentally different from the existing CCCH messages (rrcConnectionReestablishmentRequest and rrcConnectionRequest), there seems very little, if any, motivation to extend the existing RRC message.
Proposal 1: To introduce new UL CCCH message, rrcConnectionResumeRequest, for the resume procedure
Just for information, it can be done as below in ASN.1 level.

UL-CCCH-MessageType ::= CHOICE {
        c1                                           CHOICE {
               rrcConnectionReestablishmentRequest           RRCConnectionReestablishmentRequest,

               rrcConnectionRequest                                 RRCConnectionRequest

        },

        c2                                           CHOICE {

               rrcConnectionResumeRequest-RN                        RRCConnectionResumeRequest-RN,

               messageClassExtension  SEQUENCE {}

        },

}

Contents of rrcConnectionResumeRequest
There seems certain level of consensus that following information is required to request resume.

· Resume ID

· Short MAC-I
· Establishment cause
Proposal 2: rrcConnectionResumeRequest message contains at least following IEs; Resume ID, short MAC-I and establishment cause.

The exact way to calculate the shortMAC-I needs further discussion with SA3. However, we may conclude that the same length i.e. 16 bit as the current one is used. 
Proposal 3: The length of the short MAC-I is 16 bits.

RAN3 has approved Context Retrieve procedure so that RRC connection can be resumed in different ENBs. However, RETRIEVE UE CONTEXT REQUEST message does not contain any security token. This would lead to serious security problem since the old ENB has no mean to check whether the UE is the right UE or not. If RAN2 agrees to use short MAC-I as the security token, RAN2 should ask RAN3 to include this information in the concerned message.

Proposal 4: To ask RAN3 to include short MAC-I in the RETRIEVE UE CONTEXT REQUEST message.

RRC connection resume is similar to RRC connection setup in a sense that the procedure is triggered by idle mode UE to make RRC connection usable. The EstablishmentCause in RRCConnectionRequest would be largely reusable for rrcConnectionResumeRequest. The easiest and still working way seems reusing the existing EstablishmentCause as it is. 
Proposal 5: EstablishmentCause IE defined in RRCConnectionRequest is used in rrcConnectionResumeRequest.
The size of rrcConnectionResumeRequest and Msg 3
RAN #71 decided 40 bit Resume ID for NB-IOT. It increases the size of Msg 3 beyond the current minimum size of 56 bit having chosen according to the UL CCCH message size. Larger Msg 3 is possible in NB-IOT system without impacting the cell coverage because Msg 3 can be retransmitted in HARQ level by significantly more times than in normal LTE system.
It is questionable whether larger Msg 3 is affordable in LTE system where 4 HARQ retransmissions has been assumed to meet 100 ms delay requirement for idle to connected transition. LTE networks have been planned and deployed according to 56 bit Msg 3 size restriction since Release 8. The decision w.r.t increasing Msg 3 size should be made with extreme cautions. Time is certainly most scarce resource at this moment, and it seems to us obvious that release 13 is not the right release to discuss larger Msg 3.

 Proposal 6: The introduction of rrcConnectionResumeRequest does not change the current minimum size of Msg 3.
The size of RESUME ID

Figure 1 shows the Msg 3 containing UL CCCH message.
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Fig 1. Msg 3 containing UL CCCH SDU
One more bit is required to extend the existing message or to define a new message. The valid payload for rrcConnectionResumeRequest is then 44 bit. Short MAC-I and establishment cause take 19 bit together. Resume ID then can be 24 bit (if one bit is reserved for spare) or 25 bit (if spare bit is not reserved). 25 bit was originally coming from the ReestabUE-Identity of RRCConnectionReestablishmentRequest (more specifically from C-RNTI and PhysCellId). 
Having agreed resume ID to be allocated by ENB upon RRC connection release, we don’t need to stick to the combination of PCI and C-RNTI anymore. Then more logical approach would be 24 bit long resume ID and one spare bit.

Proposal 7: The length of resume ID is 24 bit.

Proposal 8: 1 bit spare is reserved in rrcConnectionResumeRequest
The resulting overall structure of the rrcConnectionResumeRequest would be; ResumeIdentity (24b) + shortMAC-I (16b) + EstablishmentCause (3b) + spare (1b).
One can argue that 24 bit is not enough for resume ID which may contain both cell id part (used to identify the eNB/cell from which the corresponding UE context should be fetched) and UE id part (used to identify the corresponding UE context). We don’t completely agree to this point with following arguments.
· 24 bit resume ID can still support mobility in a limited manner. 

· A new SI is approved in release 14, where mobility support based on resume procedure would be discussed. RAN2 shall wait until SI concludes before trying to further optimize the mobility.
· Resume id does not need to contain UE-identify part because ENB can identify the right UE based on shortMAC-I as in RLF indication procedure.
3 Conclusion
Followings are proposed;
Proposal 1: To introduce new UL CCCH message, rrcConnectionResumeRequest, for the resume procedure
Proposal 2: rrcConnectionResumeRequest message contains at least following IEs; Resume ID, short MAC-I and establishment cause.
Proposal 3: The length of the short MAC-I is 16 bits.
Proposal 4: To ask RAN3 to include short MAC-I in the RETRIEVE UE CONTEXT REQUEST message.
Proposal 5: EstablishmentCause IE defined in RRCConnectionRequest is used in rrcConnectionResumeRequest.
Proposal 6: The introduction of rrcConnectionResumeRequest does not change the current minimum size of Msg 3.
Proposal 7: The length of resume ID is 24 bit.

Proposal 8: 1 bit spare is reserved in rrcConnectionResumeRequest
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