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1 Introduction

In LTE, RRC connection re-establishment is used for connected mode UE to re-establish the connection based on existing context. Considering the views and progress on the section of connection control message harmonisation in WI NR, as well as the perspectives of service interruption and packet loss, it is expected RRC connection re-establishment will be also supported in NR.
In this contribution, we will discuss the main characteristics of RRC connection re-establishment in NR.

2 Discussion 
2.1 The procedures of RRC connection re-establishment in NR  

In LTE, the RRC connection re-establishment procedures are initiated by the UE when any of the following conditions is met [1]:

· upon detecting radio link failure
· upon handover failure
· upon mobility from E-UTRA failure
· upon integrity check failure indication from lower layers
· upon an RRC connection reconfiguration failure
There are two types of RRC connection re-establishment procedures, which are depicted in Figure 1.
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Figure 1. RRC connection re-establishment procedures in LTE with successful (left) and failure (right) cases
The RRC connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context. Upon receiving the RRCConnectionReestablishmentReject message, the UE shall leaving RRC_CONNECTED. Besides, only SRB1 is resumed in the re-establishment procedure, and the resumption of SRB2 and all DRBs requires an additional RRC connection reconfiguration. If RRC connection re-establishment is supported in NR, it is natural for its procedure to follow that in LTE since there is no similar RRC procedure introduced in NR so far.
Proposal 1: the RRC connection re-establishment procedures in LTE should be taken as the baseline in NR.
2.2 The messages of RRC connection re-establishment in NR  

In LTE, the messages for the RRC connection re-establishment procedures are listed in the following tableⅠ.
TableⅠ. The messages for the RRC connection re-establishment procedures in LTE
	RRC message
	The contained IEs

	RRCConnectionReestablishmentRequest
	· ue-Identity

· reestablishmentCause

	RRCConnectionReestablishment
	· rrc-TransactionIdentifier
· radioResourceConfigDedicated

· nextHopChainingCount

	RRCConnectionReestablishmentComplete
	· rrc-TransactionIdentifier
· rlf-InfoAvailable-r9

· logMeasAvailable-r10

· connEstFailInfoAvailable-r11

· logMeasAvailableMBSFN-r12

	RRCConnectionReestablishmentReject
	· None


Take the successful case for example, Msg3 sent on SRB0 includes UE ID and re-establishment cause, Msg4 mainly contains new security parameter and updated resource configuration, and Msg5 is used to confirm the new configuration. Considering the function of RRC connection re-establishment NR should cover at least that in LTE and SON is expected in NR, all the above IEs in tableⅠare needed for the corresponding messages of RRC connection re-establishment in NR.
Proposal 2: the message contents for RRC connection re-establishment in LTE are also needed for that in NR.
2.3 The UE ID of RRC connection re-establishment in NR  

For RRC connection re-establishment in LTE, the UE has RAN allocated UE ID, and thus RAN based UE ID is used. There also has the possibly to update key in the RRC connection re-establishment procedure. Usually, the UE would trigger re-establishment in the neighbour cell of source cell, so the UE ID of PCI+C-RNTI+shortMAC-I is enough to identify the UE in the neighbour cells. As to the definition of UE ID, there is no reason for NR to stay away from LTE.
Proposal 3: for RRC connection re-establishment in NR, the definition of UE ID should follow that in LTE.
2.4 The actions upon the failure of RRC connection re-establishment in NR  

In LTE, if the concerned cell is not prepared i.e. has not a valid UE context, the UE will receive RRCConnectionReestablishmentReject message, which means the failure of RRC connection re-establishment. In this case, the UE will leave RRC_CONNECTED and enter idle. Even if the UE needs to enter RRC_CONNECTED right away, it has to initiate random access/RRC connection establishment request. In order to make the UE enter RRC_CONNECTED in a shorter time in NR, it is preferable that when the concerned cell has not a valid UE context in RRC connection re-establishment, RRC connection setup kind of message is sent by the network to enable a fallback to establish a new RRC connection. 
Proposal 4: When the concerned cell has not a valid UE context in NR RRC connection re-establishment, it is preferable that RRC connection setup kind of message is sent by the network to enable a fallback to establish a new RRC connection.
3 Conclusion
This contribution discusses RRC connection re-establishment in NR, and gets the following proposals:
Proposal 1: the RRC connection re-establishment procedures in LTE should be taken as the baseline in NR.
Proposal 2: the message contents for RRC connection re-establishment in LTE are also needed for that in NR.
Proposal 3: for RRC connection re-establishment in NR, the definition of UE ID should follow that in LTE.
Proposal 4: When the concerned cell has not a valid UE context in NR RRC connection re-establishment, it is preferable that RRC connection setup kind of message is sent by the network to enable a fallback to establish a new RRC connection.
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