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Discussion and decision
1 Introduction

RAN2 has some initial discussion regarding the messages/ PDUs to be introduced in NR RRC and reached the following agreement:

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)

In this contribution we try to continue the discussion. More specifically, we now propose to use reconfiguration” messages for the connection re-configuration, re-establishment, and resumption. A similar kind of merging is proposed for the merging of the re-establishment and resume request.

For UL messages, we think RAN2 should first conclude which kinds of UE (status) information reporting to support before being able to conclude the related unification.
2 Discussion

2.1 General
In our previous contribution we suggested reducing the number of messages by unification/ combining, in particular focussing on:
· Multiple messages including the same/ similar content
· Multiple messages having the same/ similar procedural aspects
The main problem of having multiple messages with same/ similar content is that specification (ASN.1 syntax) and likelihood of divergence increases. A problem that was experienced in UMTS was that extensions had to be added to many messages. If the messages use common IEs, and the extensions are added to these IEs this problem does not appear. Moreover, it may be possible to use type casting possibly in combination with use of WITH field fieldname ABSENT/ PRESENT to handle differences in presence of fields. I.e. a general reconfiguration message type could be created with different instances for connection setup or reconfiguration. Both approaches involve some signalling overhead and hence may be less suitable for really size critical messages. Another point is that this careful design of the reconfiguration message type is required, also when future extensions are introduced; i.e. without this the problem is likely to re-appear soon. 
Observation 1
Careful design can reduce some of the problems related multiple messages including the same/ similar content (e.g. use of common and extensible IEs and type casting). There however is a fair risk for the problem to re-appear when such design aspects are not sufficiently considered when adding extensions
As in our previous contribution, we distinguish 2 particular cases i.e. connection management messages and messages for transfer/ reporting of UE information
2.2 Connection management
In LTE there are now quite a few connection management related messages with similar dedicated resource configuration parameters: Setup, Re-establishment, Resume and, Reconfiguration. We think there are several options that can be considered:

1) Merge configuration and complete messages used in connected (reconfiguration, re-establishment and resume)

2) Also merge connection setup and release messages with the above
3) Also merge the request messages (re-establishment and resume)

4) Also merge initial security control messages

Note 1
We assume RAN area update is performed by the same messages as used for connection resumption (hence this scenario is not mentioned separately)

Note 2
Merging of security control messages is merely proposed because the message used for resumption is also used to resume security while the reconfiguration message may include some security configuration (e.g. HO case). We note that some configuration (mobility, DRB establishment) can only be performed after security activiation. This however should however not block the merging.

Merging of configuration and complete messages (reconfiguration, re-establishment and resumption)
When deciding about merging, we should consider the different characteristics of the involved messages. We think main differences concern the transport (SRB), security, message contents as well as behavioural differences. We have illustrated the main differences by means of a table in which we first showed a baseline message, the reconfiguration related message. We indicated the main characeristics of this baseline and for the other messages we merely indicate any difference in characteristcs compared to this reference. For the characteristics we took LTE as baseline, although we are aware that NR may be somewhat different (as currently being discussed).
	Original message (LTE)
	Characteristics (compare to baseline)
	Recommendation

	Configuration

	Reconfiguration
	DCCH, SRB1, possibly no security
	 Baseline

	Reestablishment
	CCCH/ SRB0, no security, reference for delta (default/ stored), resumes security and SRB1
	Unify

	Resume
	CCCH/ SRB0, no security (but MAC-I), reference for delta (default/ stored), resumes SRB2 and DRBs, resumes security upon MAC-I validation
	Unify

	Setup
	CCCH/ SRB0, no security, reference for delta (default), configures SRB1
	Consider to unify

	Release
	None (i.e. same as baseline)
	Consider to unify

	Security mode command
	Integrity protected, activates security, following successful integrity check
	Consider to unify

	Complete

	Reconfiguration
	DCCH, SRB1, possibly no security
	 Baseline

	Reestablishment
	Security protected
	 Unify

	Resume
	Security protected
	 Unify

	Setup
	No security
	 Consider to unify

	Release
	None (i.e. same as baseline)
	 Consider to unify

	Security mode command
	No security
	 Consider to unify


Tab. 1: Connection management configuration/ complete messages used in connected

Some further considerations:

· For the connection reconfiguration message (DL), the logical channel (CCCH/ DCCH) used for transfer does not really affect the message content.

· From a procedural perspective, it may be nice to keep separate setup and release messages as there are used for transition between idle and connected. This may somewhat depend on the modelling of the inactive state.

· Merging of security mode command may seem less essential. However, it may facilitateunifying UE operation upon initial security activation and security resumption. 
Altogether propose the following:

Proposal 1
Use unified command and complete messages for connection re-configuration, re-establishment and resumption (i.e. merge the concerned messages & procedures)

Request messages (re-establishment and resume)
The following table shows a baseline for the request messages as well as differences applicable for the different specific messages as in LTE today.

	Original message (LTE)
	Characteristics (compare to baseline)
	Recommendation

	Request

	Setup
	CCCH/ SRB0, no security. UE identity in case of setup: S-TMSI or random value
	Baseline. 

	Reestablishment
	CCCH/ SRB0, no security (but short MAC-I). UE identity: CRNTI, PCI and short MAC-I
	 Unify

	Resume
	CCCH/ SRB0, no security (but short MAC-!). UE identity: (trunked) resume Id, short MAC-I
	 Unify


Tab. 2: Connection management related request messages

Some further considerations:

· The message contents may differ depending on the scenario, although some unification may be possible. I.e. it would be possible to define a unified UE identity, covering the options used across all scenarios. Likewise, it would be possible to define a unified cause field covering the values used across all scenarios. From the perspective a single use case, this would mean merely introduce some additional signalling overhead.

· In case we would also want to introduce a DCCH reconfiguration request, there would be an additional bit of signalling overhead i.e. since the UE identitication would ony be required for the CCCH case.

Note
In case the unified UE identity would include 8 options while the specific use case only requires 2 of them, the unification would imply 2 bits of additional overhead. Likewise, in case the unified set would include 32 cause values while the specific use case only requires 4, the unification would imply 2 bits of additional overhead. Assuming there would be no need to indicate the scenario (setup/ re-establishment/ resume), the additional signalling (cost) due to unification would probably be in the order of 3- 5 bits.
Altogether propose the following:

Proposal 2 Use a unified request message for connection setup, re-establishment and resume (i.e. merge the concerned messages & procedures)..
Setup/ release messages

Proposal 3
Discuss merging of connection setup/ release and security mode messages with the unified messages from Proposal 1 and 2.
2.3 Transfer/ reporting of UE information

In LTE there are quite a few messages related to transfer/ reporting of information detected or collected by the UE. Moreover, for several messages, the UE behavioural requirements are the same/ similar. I.e. merging of the messages would thus also simplify/ reduce the procedural specification.

	Message
	Remarks/ main characteristics

	InDeviceCoexIndication,
InterFreqRSTDMeasurementIndication,
MBMSInterestIndication,
ProximityIndication,
SidelinkUEInformation,
UEAssistanceInformation (power preference)
WLANConnectionStatusReport
	Status reporting
Triggered upon initial condition met and upon subsequent change. Some repeated after HO if indicated < 1s before HO (IDC, MBMS interest, SL UE info)

	SCGFailureInformation
	Failure info reporting
Immediate reporting i.e. no delayed retrieval as e.g. for logged information

	MeasurementReport
	Measurement info reporting
Immediate reporting when UE determines that a trigger condition is met

	CounterCheck/ CounterCheckResponse,
MBMSCountingRequest/ MBMSCountingResponse
UECapabilityEnquiry/ UECapabilityInformation,
UEInformationRequest/ UEInformationResponse
	Retrieval of information
UE may indicate availability (logged measurements, failure info), network retrieves (part of the) information


Tab. 3: Messages used to transfer/ report UE information
Some further considerations:

· It seems well possible to merge some of the messages listed in tab. 3. We think there are 2 main options to consider:

a) Merge the status reporting messages (IDC, inter-freq RSTD, MBMS interest, proximity, SL UE information, UE assistance and WLAN status)

b) Merge the status reporting and information retrieval messages (i.e. also merge counter check, MBMS counting, UE capability and UE information)

Some considerations regarding the merging options:

· It is currently unclear how the discussed functionality would be provided in NR. Rather than using UE information related messages, some functionality could be realised by use of dynamic capabilities (e.g. WLAN status). Also a DCCH reconfiguration request, if introduced, could addres some of the functionality (although in a more direct way than providing assistance)

· We think it is desirable to maintain separate subclauses for the setting of some message contents, at least for measurement report, UE capabilities, MBMS interest and sidelink UE information. This may however not really pre-clude some kind of unification
Altogether we propose:
Proposal 4
RAN2 is requested to first discuss how to support the UE Information transfer (e.g. which parts may be addressed by dynamic capability update) before concluding unification of the concerned messages. In particular, RAN2 should consider introducing a unified Request/ UE Information messages for all status updating and information retrieval cases (excluding failure info reporting and measurement info reporting)
3 Conclusion & recommendation
This contribution discusses the the PDUs to be introduced in NR RRC. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Observation 1
Careful design can reduce some of the problems related multiple messages including the same/ similar content (e.g. use of common and extensible IEs and type casting). There however is a fair risk for the problem to re-appear when such design aspects are not sufficiently considered when adding extensions

Proposal 1
Use unified command and complete messages for connection re-configuration, re-establishment, and resumption (i.e. merge the concerned messages & procedures)

Proposal 2 Use a unified request message for connection setup, re-establishment and resume (i.e. merge the concerned messages & procedures)..
Proposal 3
Discuss merging of connection setup/ release and security mode messages with the unified messages from Proposal 1 and 2.
Proposal 4
RAN2 is requested to first discuss how to support the UE Information transfer (e.g. which parts may be addressed by dynamic capability update) before concluding unification of the concerned messages. In particular, RAN2 should consider introducing a unified Request/ UE Information messages for all status updating and information retrieval cases (excluding failure info reporting and measurement info reporting)
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Annex A: RRC messages in UMTS and LTE
	UMTS Rel-14
	LTE Rel-8
	LTE Rel-14

	ACTIVE SET UPDATE
ACTIVE SET UPDATE COMPLETE 
ASSISTANCE DATA DELIVERY
CELL CHANGE ORDER FROM UTRAN 
CELL UPDATE
CELL UPDATE CONFIRM 
COUNTER CHECK 
DOWNLINK DIRECT TRANSFER 
HANDOVER TO UTRAN COMMAND
HANDOVER TO UTRAN COMPLETE  
HANDOVER FROM UTRAN COMMAND
INITIAL DIRECT TRANSFER  
LOGGING MEASUREMENT CONFIGURATION 
MEASUREMENT CONTROL 
MEASUREMENT REPORT
PAGING
PHYSICAL CHANNEL RECONFIGURATION
PHYSICAL CHANNEL RECONFIGURATION COMPLETE  
PHYSICAL SHARED CHANNEL ALLOCATION 
RADIO BEARER RECONFIGURATION 
RADIO BEARER RECONFIGURATION COMPLETE 
RADIO BEARER RELEASE 
RADIO BEARER RELEASE COMPLETE 
RADIO BEARER SETUP 
RADIO BEARER SETUP COMPLETE
RRC CONNECTION REQUEST 
RRC CONNECTION SETUP COMPLETE 
RRC CONNECTION REJECT 
RRC CONNECTION RELEASE 
RRC CONNECTION SETUP 
SECURITY MODE COMMAND 
SECURITY MODE COMPLETE 
SECURITY MODE FAILURE 
SIGNALLING CONNECTION RELEASE INDICATION 
SIGNALLING CONNECTION RELEASE 
TRANSPORT CHANNEL RECONFIGURATION 
TRANSPORT CHANNEL RECONFIGURATION COMPLETE 
TRANSPORT FORMAT COMBINATION CONTROL 
TRANSPORT FORMAT COMBINATION CONTROL FAILURE 
UE CAPABILITY ENQUIRY 
UE CAPABILITY INFORMATION CONFIRM 
UE INFORMATION REQUEST 
UE CAPABILITY INFORMATION 
UE INFORMATION RESPONSE 
UPLINK PHYSICAL CHANNEL CONTROL 
UPLINK DIRECT TRANSFER 
URA UPDATE 
URA UPDATE CONFIRM 
UTRAN MOBILITY INFORMATION 
UTRAN MOBILITY INFORMATION CONFIRM
	COUNTER CHECK
COUNTER CHECK RESPONSE
MEASUREMENT REPORT
MOBILITY FROM EUTRAN COMMAND
PAGING
RRC CONNECTION RECONFIGURATION
RRC CONNECTION RECONFIGURATION COMPLETE
RRC CONNECTION REESTABLISHMENT
RRC CONNECTION REESTABLISHMENT COMPLETE
RRC CONNECTION REESTABLSISHMENT REJECT
RRC CONNECTION REESTABLISHMENT REQUEST
RRC CONNECTION REJECT
RRC CONNECTION RELEASE
RRC CONNECTION REQUEST
RRC CONNECTION SETUP
RRC CONNECTION SETUP COMPLETE
SECURITY MODE COMMAND
SECURITY MODE COMPLETE
SECURITY MODE FAILURE
UE CAPABILITY ENQUIRY
UE CAPABILITY INFORMATION
DL INFORMATION TRANSFER
UL INFORMATIONTRANSFER
	COUNTER CHECK
COUNTER CHECK RESPONSE
MEASUREMENT REPORT
MOBILITY FROM EUTRAN COMMAND
PAGING
RRC CONNECTION RECONFIGURATION
RRC CONNECTION RECONFIGURATION COMPLETE
RRC CONNECTION REESTABLISHMENT
RRC CONNECTION REESTABLISHMENT COMPLETE
RRC CONNECTION REESTABLSISHMENT REJECT
RRC CONNECTION REESTABLISHMENT REQUEST
RRC CONNECTION REJECT
RRC CONNECTION RELEASE
RRC CONNECTION REQUEST
RRC CONNECTION SETUP
RRC CONNECTION SETUP COMPLETE
SECURITY MODE COMMAND
SECURITY MODE COMPLETE
SECURITY MODE FAILURE
UE CAPABILITY ENQUIRY
UE CAPABILITY INFORMATION
DL INFORMATION TRANSFER
UL INFORMATION TRANSFER
MBMS COUNTING REQUEST
MBMS COUNTING RESPONSE
MBMS INTEREST INDICATION
MBSFN AREA CONFIGURATION
PROXIMITY INDICATION
RN RECONFIGURATION
RN RECONFIGURATION COMPLETE
RRC CONNECTION RESUME
RRC CONNECTION RESUME COMPLETE
RRC CONNECTION RESUME REQUEST
SCG FAILURE
SCPTM CONFIGURATION
SIDELINK UE INFORMATION
WLAN CONNECTION STATUS REPORT


Annex B: Overview of related proposals from R2 e-mail #30
The following table intends to provide an overview of the proposals from RAN2 e-mail discussion #30 that concern characteristics of the messages for which unification is discussed in this paper. The outcome of this discussion may affect the differences as shown in tables 1- 3. Note that not all proposals are captured, but only those related to a) transport details (including security), b) message contents and c) purpose/ unification i.e. release alike 
	Case
	Steps
	Aspect
	1: Req
	2: Rsp (succes)
	2: Rsp (fail)
	3: Comp (success)
	

	Idle-> Conn
	P1: 3 (success)
	Transfer
	P2: SRB0, MSG3
	P4: SRB0, MSG4
	P3: Reject alike, SRB0, MSG4
	P5: SRB1, MSG5
	

	
	
	Msg contents
	P6: Cause, UE-Identity (FFS: MSG5 info)
	P8: SRB1 configDed
	P7: Wait time, redirection (TBD: reselection prio)
	P9: NAS PDU, selected CN node (unless in Req)
	

	
	
	
	1: Req
	2: Rsp (succes)
	2: Rsp (fail)
	3: Comp (success)
	2: Rsp (fall back to setup)

	Inact-> Conn
	P15.1: 3 (FFS: 2 in some cages)
	Transfer
	P12: Resume alike, SRB0, MSG3
	P13: SRB1, MSG4, Integrity, (FFS: Ciphered, FFS: key derivation)
	P18: Return to inactive, SRB0, MSG4

P19: Return to inactive, SRB1, MSG4, integrity (TBD: ciphering)

P20: Return to idle, SRB1, MSG4, integrity (TBD: ciphering)
	P15: SRB1, MSG5
	P16: Setup alike, SRB0, MSG4, no security

	
	
	Msg contents
	P21: Cause, UE Identity, MAC (FFS: MAC details, FFS: early data)
	P13: configDed

P22: configDed, security info
	
	P23: selected CN node (FFS NAS PDU)
	

	
	
	
	1: Command
	
	
	
	

	Conn-> Inact
	
	Transfer
	P10: Release alike, SRB1

P26: release alike
	
	
	
	

	
	
	Msg contents
	P11: Cause, redirectedFreq, relection prio (IMMO)

P27: Cause, redirectedFreq, relection prio (IMMO), UE identity, indication whether to suspend or release, DRX cycle, periodic RLA update timer (FFS security info)
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