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1 Introduction

During R2#101 Athens meeting there was some discussion about the call control messages to be used in NR, with the following results:

Agreements

1: RRC Connection Request/Setup procedure is not merged to other RRC procedures

=>
Offline discussion on re-establishment procedure to consider whether to resume SRB/DRBs, use I-RNTI in the reestablishment request and whether to combine with Resume (Nokia, Offline discussion #44)

Update from offline: Some agreement that it would be possible to resume DRBs with the re-establishment, I-RNTI question to be addressed after making more progress on the message content.

=>
Content of the messages will be progressed based on the assumption of separate messages and procedures

=>
Resuming the DRBs in re-establishment can be considered further

Agreements

1
Message and procedure structure will follow the LTE baseline (apart from resume / re-establishment which is being discussed offline). This is not meant to override any previous agreements that have been made

· [101#xx][NR] RRC procedures/messages (Ericsson)


Start to draft RRC spec text based on agreements that have been made. Identify FFS points that still need to be resolved. 

Intended outcome: Report to next meeting including identified FFS points and TP.


Deadline:  Thursday 2018-03-08 

Based on the e-mail discussion #37 there seem to be different understandings about the previous RAN2 agreements. This paper discusses a number of issues that we still assume are not concluded. The following table provides an overview of these issues, the options considered and our proposals.
	FFS issue
	Options
	Proposed

	Message for Suspend
	Release, Reconfigure, Suspend
	Release

	Request message for Resume (including RAN area update) and Reestablishment
	Harmonised (ReconnectRequest), separate (ResumeRequest/ ReestablishmentRequest)
	Harmonised (ReconnectRequest)

	Message(s) to configure and complete upon resumption and re-establishment
	Re-use Reconfiguration (and complete), separate (Resume/ Reestablishment and completes)
	Re-use Reconfiguration (and complete)

	Message(s) to perform initial security activation
	Re-use Reconfiguration (and RRCFailure), separate (SecurityModeCommand/ SecurityModeComplete/ SecurityModeFailure)
	Re-use Reconfiguration and only add RRCFailure


Tab. 1 Overview of remaining issues, options considered and proposals
Note
It may be possible to use RRCFailure, if introduced for initial security activation, for other purposes e.g. to cover RRCSetupReject
2 Discussion

2.1 General

Although LTE has been agreed to be the general baseline, we think it would be good to try reducing the number of messages. In particular, if one message can do more or less all operation required for a particular use case, we think introducing additional messages with overlapping functionality/ contents should be avoided. Although the difference may not be so significant in the first release, the advantage of message harmonisation typically increases in a few years time i.e. after several extensions are introduced. Consequently, we generally prefer the message options that result in minimal overlap of functionality/ content.

2.2 Message for suspend
We understand it is still FFS which message to use for suspension and that the options for this are a) introduce a specific Susend message, b) to re-use the Release message or c) to re-use the Reconfiguration message. The following table provides an overview of options b) and c), and shows that re-use of the Reconfiguration seems a good candidate.
	Aspect
	Release
	Reconfiguration

	General
	Supspends is 1-step procedure (alike release)
	UE stays in connected (alike upon reconfiguration)

	Contents
	Several fields in common i.e. redirected carrier information and idle mode mobility control info
	We expect there will be several fields in common, in particular radioBearerConfig and possibly masterCellGroupConfig. I.e. transition to inactive may be triggered by termination of some service, which might a.o. involve release of DRB.


Tab. 1: Overview of alternatives for introducing a specific RRCSuspend message
Given the general prefence to avoid introducing message with similar functionality/ content, our proposal is as follows:

Proposal 1
Re-use the RRCReconfiguration message for suspension and group all suspend related fields (ue-IdentityResume, pagingCycle, ran-NotificationArea, periodicRNAU-Time, ncc) within a single optional field/ IE.

2.3 Request message(s) for resume and re-establishment
We understand it is still FFS whether or not to have a harmonised request message for resume and re-establishment. The following table provides an overview of synergies and obstacles for harmonising the request messages and shows that harmonisation seems feasible but that it might result in a slight increase of the message size (2b).
	Aspect
	Identification of potential differences

	General
	In both cases, the request message results in either successful reconnection (i.e. transition to ACTIVE), fallback to setup or reject

	UE identity
	We think the same type of UE identity may be used. If RAN2 is unable to agree use of the same UE identity, harmonisation may increases the size with 1b

	Cause
	The cause values seem largely non-overlapping i.e. harmonisation may increase size with 1b

	Short MAC-I
	Same in both cases


Tab. 2: Synergies and obstacles for harmonising the request message for suspend and reestablishment
We note that harmonisation of the UE identity for resume and re-establishment/ inputs for key derivation will also simplify the information transfer between network nodes upon context fetch, see [4]. Also given the general prefence to avoid introducing message with similar functionality/ content, our proposal is as follows:

Proposal 2
Harmonise the request message for resumption (including RAN area update) and reestablishment, as well as the UE identity used in these cases.

2.4 Message(s) for configuration and complete upon resumption and re-establishment
We understand it is still FFS which message to use for configuration and complete upon resumption and re-establishment and that the options for this are a) to re-use the Reconfiguration message or to introduce a seperate Resume and Reestablishment messages (same for configuration and complete). The following table provides an high level overview of the Resume and Reestablishment procedures and shows that in LTE Reestablishment procedures had limited functionality, but that there are no particular reasons to maintain this difference also when considering that NR may be a somewhat more volatile RAT.

	Aspect
	Resume
	Reestablishment

	General
	Security, SRB1, SRB2, DRBs, measurements
	In LTE, reestablishment is only used to establish security and SRB1 but there seems no reason to restrict resumption of SRB2, DRBs, measurements to suspension

	Cases
	Cases: successful resumption, fallback to setup, reject
	LTE does not include fallback to setup but there seems no reason to restricts is use to suspension


Tab. 3: High level overview of suspend and reestablishment functionality

Given that we already created a racing car (i.e. resume supporting more functionality), why would we still use a pushbike for reestablishment as in LTE stone age? We note that the re-use has some implications for security operations, which are discussed in [3]. As these implications seem rather straightforward (i.e. no additional complexity of any significance), we propose:
Proposal 3
Agree to align functionality of Reestablishment with the functionality supported for Resume i.e. that for Reestablishment in NR we will support:
· Reconfiguration of SRB2, DRBs and measurements
· Fallback to connection setup

The next issue is the messages to be used for configuration and complete upon resumption and re-establishment? The following table provides an overview of Reconfiguration:

	Aspect
	Remarks

	General
	Reconfiguration seems suitable given it is 2-step and supports case of target state being ACTIVE

	Contents
	Several fields in common i.e. radioBearerConfig, masterCellGroupConfig, measConfig


Tab. 4: Re-use of Reconfiguration for configuration and complete upon resumption and re-establishment
As there don’t seem to be any obstacles and given the general prefence to avoid introducing message with similar functionality/ content, our proposal is as follows:

Proposal 4
Re-use the RRCReconfiguration message for configuration and complete upon resumption and re-establishment
2.5 Message(s) used for initial security activation 

Although LTE is indicated to be the general baseline, we think there should still be an opportunity to discuss which message to use for initial security activation as this relates to the previous issues. I.e. in case the Reconfiguration is used for configuration and complete upon resumption and re-establishment, that message will already be used to (re-)activate security. In such a case, we think it makes sense to use the Reconfiguration message also for the initial security activation following connection setup (i.e. again avoiding duplicate signalling/ functionality). We however assume that all operatios would done in the same manner as in LTE, with the only difference that Reconfiguration messages are used instead of SMC is used in LTE. I.e. operation would be as summarised below.

Same use of integrity protection and ciphering (integrity used for both Reconfiguration and complete, ciphering only for subsequent messages). SRB2, DRB and measurements configured only by subsequent (ciphered) messages. Such Reconfiguration message may however be transmitted prior to receipt of complete of initial security activation (with E-UTRAN subsequently releasing connection in case of security failure)

As there don’t seem to be any obstacles and given the general prefence to avoid introducing message with similar functionality/ content, our proposal is as follows:

Proposal 5
Re-use the Reconfiguration message for initial security activation and only introduce an additional message for the failure case (RRCFailure)
(Only to be considered if proposal 4 is agreed)

2.6 Summary of main differences compared to TP (e-mail #37)
An overview of main changes:

· 
Remove RRCSuspend message and the suspension related information to the RRCReconfiguration message (grouped i.e. a single optional field/ IE containing ue-IdentityResume, pagingCycle, ran-NotificationArea, periodicRNAU-Time, ncc)
· 
Change the RRCResumeRequest to RRCReconnectRequest and harmonise the contents and procedures for resume and re-establishment i.e. harmonised fields (UE identity, cause).

· 
Use the reconfiguration procedure to while harmonising the contents used and procedures for resume and re-establishment (i.e. same kind of functionality: reconfiguration of SRB2, DRBs and measurements, fallback to connection setup)

· 
Remove the SMC message and instead re-use the reconfiguration message for initial security activation. Generalise the SMC failure message i.e. rename to RRCFailure and use it also instead of RRCSetupReject (can be removed).
The actual TP is planned to be provided in a revision of this contribution (after e-mail #37 has concluded).

3 Conclusion & recommendation
This contribution aims to discuss and conclude the remaining issues for the connection control messages to be defined in NR. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1
Re-use the RRCReconfiguration message for suspension and group all suspend related fields (ue-IdentityResume, pagingCycle, ran-NotificationArea, periodicRNAU-Time, ncc) within a single optional field/ IE.

Proposal 2
Harmonise the request message for resumption (including RAN area update) and reestablishment, as well as the UE identity used in these cases.

Proposal 3
Agree to align functionality of Reestablishment with the functionality supported for Resume i.e. that for Reestablishment in NR we will support:

· Reconfiguration of SRB2, DRBs and measurements
· Fallback to connection setup

Proposal 4
Re-use the RRCReconfiguration message for configuration and complete upon resumption and re-establishment
Proposal 5
Re-use the Reconfiguration message for initial security activation and only introduce an additional message for the failure case (RRCFailure)

(Only to be considered if proposal 4 is agreed)

4 References

[1] TS 38.331 Radio Resource Control v1.0.1

[2] TP resulting from e-mail #37

[3] R2-1805120 Security framework for Re-establishment (Samsung)
[4] R3-181760 UE Context Fetch Procedure (Samsung)

[5] R2-1804868 On RRC message for transition into RRC_IDLE and RRC_INACTIVE
5 Summary of earlier agreements

Handover related agreements (R2#99, Berlin)
R2-1709845
Summary of the email discussion # [NR-AH2#11][NR] Baseline HO procedure
Ericsson
discussion
Rel-15
NR_newRAT-Core

Agreements relating to information carried between source and target node:

1: NR RRC specifications define a transparent RRC container (like the HandoverPreparationInformation message in LTE) to be transmitted from the source gNB to the target gNB as part of the Xn Handover Request message.

2.1
As in LTE, the HandoverPreparationInformation to be transmitted from the source gNB to the target gNB includes the UE capabilities for different RATs

2.2
As in LTE, the HandoverPreparationInformation to be transmitted from the source gNB to the target gNB can include the AS configuration, the RRM configuration and the AS context (including information necessary to handle handover failures). The details of the content of each IE are FFS.

3.1: The AS configuration includes the measurement configuration and radio resource configurations, UE identifier in the source, at least Antenna Info and DL Carrier Frequency.

FFS Whether the AS configuration includes the QoS flow to DRB mapping that was not configured to the UE via RRC signalling.

FFS Need to provide the system information from source equivalent to LTE’s MIB, SIB-1 and SIB-2 (some checking of use of this in LTE to be done)

4.1: The RRM configuration can include at least the inactive time.

4.2: As in LTE, to support CA case, the RRM configuration can include the list of best cells on each frequency for which measurement information is available.

5
Available beam measurement information can be part of the RRM configuration of the HandoverPreparationInformation message if beam measurement information (i.e. beam indexes and optionally measurement results) have been configured by the source gNodeB to be reported by a UE. That information is not a mandatory part of the HandoverPreparationInformation message

FFS For which cell(s) beam measurement information can be included e.g. only candidate target cell.

6
The RRM configuration can include both beam measurement information (for layer 3 mobility) associated to SS Block(s) and CSI-RS(s) for the reported cell (or cells depending on outcome of FFS above) if both types of measurements are available.

Agreements relating to content of handover command in RRC:

1
The NR RRC specifications define a transparent RRC container (like the Handover Command message in LTE) to be transmitted from the target gNB to the source gNB as part of the Xn Handover Request Acknowledgement message.

2
As in LTE, the handover command should be entirely generated by the target gNB.

FFS: Where there could be exceptions for that (e.g for MBB enhancement similar to that in LTE, if supported).

3
The mobilityControlInfo can contain at least the target physical cell identifier (or equivalent defined by RAN1), the carrier frequency, the T304 like timer and the new UE identifier (C-RNTI type of identifier).

4
RAN2 understanding is that the common RACH configuration for beams in the target cell can only be associated to the SS Block(s).

5
RAN2 understanding is that the network can have dedicated RACH configurations associated to the SS Block(s) and/or have dedicated RACH configurations associated to CSI-RS(s) within a cell.

FFS: The target gNB can optionally include the common RACH configuration in the mobilityControlInfo. If not included the UE continues to use the common RACH configuration of the source cell.

6
The target gNB is able to include one of the following RACH configurations in the mobilityControlInfo to enable the UE to access the target cell: i/ Common RACH configuration, ii/ Common RACH configuration + Dedicated RACH configuration associated with SS-Block or iii/ Common RACH configuration + Dedicated RACH configuration associated with CSI-RS. (List of options to be revised if common RACH is concluded to be optional based on above FFS.)


(Simultaneously including in the mobilityControlInfo a dedicated RACH configuration associated with SS-Block and a dedicated RACH configuration associated with CSI-RS is not supported.)

FFS Whether there will be a fallback procedure using common RACH when dedicated RACH fails.

=>
Confirm with RAN1 that Antenna Info and/or DL Carrier Frequency are required to be included in the AS Configuration as in LTE.

=>
Request RAN1 and RAN4 whether it is necessary to inform the UE in a handover the carrier bandwidth associated to the target cell and the additional spectrum emission.

=>
Draft LS in R2-1709849 (Nokia, Offline discussion #38)

Connection control related agreements (R2#99, Berlin)
R2-1708799
Email discussion report on [98#30][NR] RRC Connection Control
Intel Corporation
discussion
Rel-15
NR_newRAT-Core

Agreements

1.
For IDLE to CONNECTED RRC transition, a 3-step RRC procedure is used.

2.
For IDLE to CONNECTED RRC transition, RRC Connection Request kind of message is sent over SRB0 carried by RACH MSG3.

3.
For a failure to establish an RRC connection (e.g. due to congestion conditions) RRC Connection Reject kind of message is sent over SRB0 carried by RACH MSG4.

4
For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup kind of message is sent over SRB0 carried by RACH MSG4.

5
For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup Complete kind of message is sent over SRB1 carried by MSG5.

6
RRC Connection Request kind of message includes UE identity and establishment cause.

6.1
Some form of relation is foreseen between the access categories and establishment causes; details are FFS.

FFS if MSG3 also could also include other information e.g. NAS message, 5G CN node selection, UE capability of supporting high frequency, the access category indicating a type of services or other information sent over MSG5.

7.
RRC Connection Reject kind of message includes the wait time.

FFS redirect information 

FFS Value range of wait time.

FFS Whether to include frequency/RAT deprioritisation information.

8
RRC Connection Setup kind of message includes dedicated radio resource configuration for SRB1.

9.
RRC Connection Setup Complete kind of message includes 5CN node selection information and dedicated NAS PDU (except if they were sent in MSG3 in the case that the FFS from Proposal 6.2.1 were to be agreed).

10.For CONNECTED to IDLE RRC transition, the RRC Connection Release kind of message is used and is sent over SRB1

FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.

11.
RRC Connection Release kind of message can include release cause information, redirect carrier frequency and idle mode mobility control information.

12.
For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3.

FFS whether to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RAN location area update (RLAU), re-establishment and for IDLE to CONNECTED transition.

13.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, RRC Connection Resume kind of message is sent over SRB1 carried by RACH MSG4 with at least integrity protection to resume the RRC connection and, if required, dedicated radio resource configuration.

FFS NR security framework for INACTIVE UEs.

15.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, MSG5 is RRC Connection Resume Complete kind of message over SRB1.

FFS whether this MSG5 can be omitted in some case

16.
For INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, RRC Connection Setup kind of message (same as used in agreement 8) is sent over SRB0 (which would enable a fallback to establish a new RRC connection similar to Rel-13 LTE).

17.1.
For case described 16, the UE releases the AS security context, as well as, AS context related configurations kept while in INACTIVE.

17.2.
For case described 16, the UE AS informs the UE NAS of a fallback to establish a new RRC connection due to a failure while resuming resulting in a NAS Service Request message to establish a new connection.

21.
RRC Connection Resume Request kind of message includes UE identity (or UE context identity), establishment (or resume) cause information and UE's security information (e.g. authentication token).

FFS if MSG3 also could also include other information

22.
RRC Connection Resume kind of message can optionally include the dedicated radio resource configuration 

FFS: Whether RRC Connection Resume Complete includes NAS PDU, 5CN node selection information (e.g. selected PLMN identity or NSSAI)

26
For CONNECTED to INACTIVE RRC transition, a RRC Connection Release kind of message is used and is sent over SRB1 (as described in proposal 10).

27
For CONNECTED to INACTIVE RRC transition, the RRC Connection Release kind of message includes (a) the same information as listed in proposal 11 (i.e. cause information, redirect carrier frequency and mobility control information), and can include (b) UE identity (or UE context identity), and optionally (c) suspension/inactivation indication (FFS if implicitly or explicitly), (d) RAN configured DRX cycle, (e) RAN periodic notification timer, and (f) RAN notification area.

29.
In the following cases the UE releases the UE context, UE AS informs UE NAS

29.1.
Case (b) upon failure of resume procedure (including the RAN update case);

FFS Whether this applies in all cases of failure of resume procedure

29.2.
Case (d) upon reselecting to other RAT; 

29.3.
Case (e) upon reception of CN initiating paging; 

·  [99#xx][NR] Connection Control (Intel)


To progress proposals 18, 19, 20 (Reject on SRB1 or SRB0 and the target state) from R2-1708799. 


Intended outcome: Report to next meeting


Deadline:  Thursday 2017-09-21
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