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1.
Introduction
During the RAN2 #101 meeting at Athens, RAN2 had a discussion on RRC connection re-establishment procedure and RRC connection resume procedure in NR, but could not get a conclusion on that. Thus, in this discussion paper we present our view on harmonisation of RRC connection re-establishment procedure and RRC connection resume procedure in NR.
2.
Discussion
Based on the offline discussion at the RAN2 #101 meeting, our understanding is that most of companies think that it may be possible to integrate RRC connection re-establishment procedure and RRC connection resume procedure because both procedures have a lot in common.  

In our understanding, the main motivation for harmonisation of the two procedures comes from a difference in the types of bearers that each procedure resumes. Unlike RRC connection resume procedure which resumes SRB2 and all DRBs, during RRC connection re-establishment procedure, only SRB1 is resumed. Thus, ongoing DRBs are suspended when the initiation of RRC connection re-establishment procedure, and the network perform subsequent reconfiguration procedure to resume SRB2 and DRBs (if any) after completion of RRC connection re-establishment procedure. Therefore, there is a service interruption during a period from DRB suspension to DRB resume in RRC connection re-establishment procedure. If both procedure is merged into one procedure, so SRB2 and DRBs is also resumed in RRC connection re-establishment procedure, we can reduce time delay for resuming SRB2 and DRBs, e.g., in case of handover failure, there is a delay to initiate RRC connection re-establishment procedure after a detecting a handover failure, and additional delay is requires to resume the suspended DRB via the first Reconfiguration procedure after completion of RRC connection re-establishment procedure.
Observation 1. Unlike RRC connection resume procedure, suspension and resume of DRB causes service interruption during RRC Connection re-establishment procedure in LTE.
Observation 2. In RRC Connection re-establishment, if the SRBs and DRBs is able to be resumed likely RRC Connection resume procedure, the time delay for resuming SRB2 and DRB is omitted.
Based on the assumption that is both procedure can be merged into one procedure, let’s look at the request message of both procedure. As you see in below table, c-RNTI and physical cell identity is used in RRC connection re-establishment procedure, meanwhile resumeIdentity is used in RRC connection resume procedure. However, if we look resumeIdentity in more detail, resumeIdentity consist of the 20 most significant bits for to the eNB ID and the 20 least significant bits for identifying the UE Context stored at the eNB, so the difference is an area extent in which the UE ID is considered to be unique. Therefore, we cannot see technical issue in integrating the Re-establishment request message and Resume request message. 

	RRCConnectionReestablishmentRequest-r8-IEs ::= SEQUENCE {


ue-Identity                            ReestabUE-Identity,


reestablishmentCause                ReestablishmentCause,


spare                                BIT STRING (SIZE (2))

} 
ReestabUE-Identity ::=                SEQUENCE {


c-RNTI                                C-RNTI,

physCellId                            PhysCellId,

shortMAC-I                            ShortMAC-I

}

	RRCConnectionResumeRequest-r13-IEs ::=        SEQUENCE {


resumeIdentity-r13                                CHOICE {



resumeID-r13                                    ResumeIdentity-r13,


truncatedResumeID-r13                            BIT STRING (SIZE (24))


},


shortResumeMAC-I-r13                                BIT STRING (SIZE (16)),


resumeCause-r13                                    ResumeCause,


spare                                            BIT STRING (SIZE (1))

}


Observation 3. The UE identities used in both procedure are technically the same as using to find UE context but only an area extent in which the UE ID is considered to be unique is different.
The last thing to consider is which UE identity will be used in each case when the integrated procedure is introduced. We can consider three options as below:

Option 1. To use I-RNTI as default and use c-RNTI for exceptional case.

The concern of using I-RNTI in Re-establishment case is how and when the I-RNTI is provided to the UE. For now, I-RNTI which is the same as resumeID in NR is provided in RRC connection release kind of message via SRB1 when the network wants the UE to move RRC_INACTIVE. Thus, in order to use in Re-establishment case, enhancement for providing the I-RNTI in RRC_CONNECTED is required, so additionally I-RNTI should be provided when the UE transit to RRC_CONNECTED from RRC_IDLE / RRC_INACTIVE and when the UE performs reconfiguration with sync, i.e., handover in LTE. 

To provide I-RNTI in Reconfiguration message like newUE-Identity in LTE Reconfiguration message seems no issue. However, if the abnormal case such as OoS happens between the SMC procedure and the first reconfiguration procedure, an exceptional case may occur in which the UE does not receive the I-RNTI. Thus, we can use I-RNTI as default, and use c-RNTI for exceptional case.
Option 2. To use I-RNTI for all cases.
In order to simplify the UE’s behaviour, the UE can always be provided with an I-RNTI. Of course, to provide I-RNTI for state transition to RRC_CONNECTED from RRC_IDLE needs further discussion. Considering that both RRC connection re-establishment procedure and RRC connection resume procedure is succeed only when the gNB has a valid UE context while AS security has been activated, we may include I-RNTI in MSG4 as optional field.
Option 3. To use different UE ID for each case.
The easiest way is to maintain separate UE ID as legacy LTE, i.e., the UE uses c-RNTI for the re-establishment case and uses I-RNTI for resume case. However, additional discrimination bit will be required to indicate c-RNTI in integrated request message. 
Proposal 1. Integration of the RRC connection re-establishment procedure and RRC connection resume procedure can be considered.

Proposal 2. RAN2 discuss which option will be used for UE identity in integrated procedure of the RRC connection re-establishment procedure and RRC connection resume procedure.
3.
Conclusion
In this discussion paper we presented our view on harmonisation of Re-establishment and RRC connection resume procedure and proposed the following:

Observation 1. Unlike RRC connection resume procedure, suspension and resume of DRB causes service interruption during RRC Connection re-establishment procedure in LTE.
Observation 2. In RRC Connection re-establishment, if the SRBs and DRBs is able to be resumed likely RRC Connection resume procedure, the time delay for resuming SRB2 and DRB is omitted.
Observation 3. The UE identities used in both procedure are technically the same as using to find UE context but only an area extent in which the UE ID is considered to be unique is different.
Proposal 1. Integration of the RRC connection re-establishment procedure and RRC connection resume procedure can be considered.

Proposal 2. RAN2 discuss which option will be used for UE identity in integrated procedure of the RRC connection re-establishment procedure and RRC connection resume procedure.
Option 1. To use I-RNTI as default and use c-RNTI for exceptional case.

Option 2. To use I-RNTI for all cases.

Option 3. To use different UE ID for each case.[image: image1.jpg]Y




