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1
Introduction
During RAN2#97bis the following was agreed:

Agreement

1
Aim to limit the number of RRC messages i.e. avoid introducing several messages with similar content/ similar procedural handling (details can be discusses when more progress has been made on the individual procedures)

The current LTE system uses different procedures for RRC connection management i.e. RRC connection Establishment, Re-establishment and Resume procedures. In this contribution, we discuss whether the RRC connection management procedures can be harmonized. It is concluded that it is better to use separate procedures.
2
Discussion
2.1
RRC Connection Establishment procedure
In LTE, the purpose of the RRC Connection Establishment procedure is to establish an RRC connection, which involves SRB1 establishment. The procedure is also used to transfer the initial NAS dedicated information/message.
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Figure1: RRC connection establishment, successful


[image: image2.emf] 

RRCConnectionReject  

RRCConnectionRe quest  

UE   eNB  


Figure2: RRC connection establishment, network reject

After the procedure, initial security is activated and DRBs are configured. If the eNB cannot accept UE, sends the RRC Connection Reject message.
2.2
RRC Connection Re-establishment procedure
In LTE, the purpose of the RRC Connection Re-establishment procedure is to re-establish the RRC connection, which involves the resumption of SRB1 and the re-activation of security. 
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Figure3: RRC connection re-establishment, successful
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Figure4: RRC connection re-establishment, failure
The Re-establishment procedure succeeds only if the concerned cell is prepared i.e. has a valid UE context. If the eNB which receives the request message has not a valid UE context, the eNB sends the reject message immediately or fetches the UE context from other eNB.
2.3
RRC Connection Resume procedure
In LTE, the purpose of the RRC Connection Resume procedure is to resume the RRC connection, which involves the resumption of all SRBs and DRBs and the re-activation of security. 
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Figure5: RRC connection resume, successful
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Figure6: RRC connection resume fall-back to RRC connection establishment, successful
The Resume procedure succeeds only if the network has a valid UE context. If the eNB which receives the request message has not a valid UE context, the eNB fetches the UE context from other eNB. After receiving the UE context, the eNB sends the resume message. If the network has not a valid UE context, the UE discards the stored UE context and attempts to establish an RRC connection from scratch.

2.4
Harmonization of the RRC connection management procedures
In NR, the above similar procedures would be needed. Some contributions [1,2] suggested that the procedures that has similar configuration parameter may be merged and harmonized into the same message/procedure. Regarding the exercise to harmonize different procedures, it is important to ensure that the resulting harmonized procedure would have the following benefit:

(1) Reducing the standard effort, i.e., to specify several number of similar procedures and the concerning ASN.1
(2) Simplifying the actual gNB implementation, i.e., the gNB would have the same procedural handling for all the procedures that are 
In order to ensure the above benefits, generally only procedures that can have the same configuration parameters can be harmonized. For example, the ID needed in setup, re-establishment and resume are different. If the harmonized procedure will still enable setting different 3 different IDs in OPTION manner, the ASN.1 will on the contrary becomes complicated. This exercise would not help gNB implementation either since the gNB needs to have different logic of setting for one procedure.
A fundamental difference of the Establishment procedure from the Re-establishment and the Resume procedures is that the RAN has not a UE context for the RRC connection to be established. For Establishment procedure, initial security activation and DRBs configuration need to be performed afterwards, while in Reestablishment, security activation procedure is not needed and in Resume procedure both security and DRB configuration does not need to be performed afterwards. Therefore, since the procedural handling is completely different, we think that Establishment procedure should not be merged with other procedures. 

Proposal 1: RRC connection establishment procedure is not merged to other RRC procedures.
The Re-establishment procedure and the Resume procedure look like having similar context and similar procedural handling. The differences between these procedures are shown below:

	
	Re-establishment procedure
	Resume procedure

	UE mode transition
	CONNECTED to CONNECTED
	IDLE to CONNECTED

	Resuming bearer type
	SRB only
	SRBs and DRBs

	RRC establishment fall-back mechanism
	No fall-back mechanism (AS or NAS recovery)
	Fallback to existing RRC establishment mechanism

	UE identity
	physCellId + c-RNTI
	resumeID or truncatedResumeID

	Cause value
	reestablishmentCause

{reconfigurationFailure, handoverFailure, otherFailure, spare1}
	resumeCause
{emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}


In order to create a common procedure for this case, a unique UE identity such as resumeID is needed. Since the bit size of resumeID is larger than the bit size of physCellId + c-RNTI, if we cannot define the truncated version of the UE identity such as truncatedResumeID, it would increase the signalling overhead. Moreover separate/merged cause values is needed to distinguish the RLF causes and the normal access causes, this would also increase the signalling overhead. If these aspects cannot be harmonized, then we think it is better to separate the Re-establishment procedure and the Resume procedure.

Proposal 2: RRC connection Re-establishment procedure should not be merged to RRC connection Resume procedure.
On the other hand, the Re-establishment procedure needs the additional RRC messages for DRBs configuration in LTE. For reducing signalling overhead and latency in NR, one possible enhancement for the Re-establishment procedure is to resume SRBs and DRBs like the Resume procedure. 
Proposal 3: RRC connection Re-establishment procedure is enhanced to be able to resume SRBs and DRBs by a single RRC message.

3
Conclusion
Based on the discussion the following is proposed:
Proposal 1: RRC connection establishment procedure is not merged to other RRC procedures.
Proposal 2: RRC connection Re-establishment procedure should not be merged to RRC connection Resume procedure.
Proposal 3: RRC connection Re-establishment procedure is enhanced to be able to resume SRBs and DRBs by a single RRC message. 
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