
3GPP TSG-RAN WG2 NR Ad Hoc
Tdoc (
R2-1707217
Qingdao, China, 27- 29 June 2017









Agenda Item:

10.4.1.3.3
Souce:
Samsung
Title:
Radio configuration high level information structure
Document for:

Discussion and decision
1 Introduction

RAN2 had some discussion regarding the unification of some RRC messages for NR as well as the message contents for specific scenarios. This document is somewhat orthogonal to that discussion i.e. it merely reviews the high level signalling structure of the RRC reconfiguration message and in particular analyses if any differences are required compared to LTE. We think this aspect actually has equal importance as the message unification discussion and hence should be considered early during stage 3 design. We furthermore think the NR Reconfiguration message should be used to convey the SCG configuration in case of EN DC, unless there is a strong need to deviate. In this paper we evaluate which parts NR Reconfiguration message are relevant when coveying the SCG configuration in case of EN DC.
The paper includes several proposals regarding the high level contents/ information structure of the RRC reconfiguration message. It furthermore includes some proposals regarding the use of this message in MR DC cases a.o. to use it convey the SCG configuration.

2 Discussion
2.1 General
In this section we will review some general starting points for the RRC radio configuration signalling, aiming to develop a rather versatile/ generic high level information structure that is largely based on LTE principles (e.g. grouping per functional entity, per layer, per feature). Note that in general we think it would be good to limit the number of top level fields to improve readability, to facilitate clubbing related information and to limit overhead in case concerned features are not configured.

LTE has evolved quite a bit over the years i.e. quite a few new features have been added to the REL-8 baseline. Most of this has been done by adding non-critical extensions. I.e. only few IE were re-structured mainly because the original information structure had some flaws. We think it would be good to consider improvements to the information structure taking into account the additional functionality introduced.

NAS information

As in LTE, we assume there may be certain dependencies between NAS and AS reconfigurations. We thus assume that it should be possible to provide NAS messages in the same message as the related AS reconfigurations and hence we propose:

Proposal 1
Introduce a field for the transfer of dedicated NAS information in the NR reconfiguration message 

Radio resource configuration

DRBs/ SRBs
LTE employs fields comprising a list DRBs/SRBs respectively. The RB configuration covers the PDCP, RLC and logical channel configuration. I.e. the signalling assumes a 1-to-1 mapping between RB and logical channels.As this has not proven to be a real limitation, we think the same approach can be used for NR.

Proposal 2
Introduce fields covering a list of DRBs and SRBs, with each RB covering the PDCP, RLC and logical channel configuration
QoS flows (QF)

Different from LTE, NR employs the concept of QoS flows. This should be added, given that it should be possible to configure to which DRB a certain QF is mapped. There seem to be ways to specify this: a) for each DRB, specify the list of QFs which data it carries or b) introduce a separate field listing the configuration of each QF.

Option a) seems easiest and appropriate in case the configuration only concerns the DRB mapping. We suggest taking this as starting point and revert to option b) in case RAN2 agrees additional QF configuration parameters.
Proposal 3
Specify the mapping of QoS flows (QF) within the DRB configuration i.e. by indicating for each DRB the QF which data it carries
Serving cells

In LTE, the serving cell configuration mainly specifies the physical configuration, which covers a large set of parameters mainly grouped per channel or protocol function. The configuration also includes parameters that are not part of the physical configuration e.g. neighbouring cell CRS Info (per cell), NAICS info (per cell). Furthermore, some parameters are associated with the PCell only e.g. SPS, measurement subframes.In LTE it was not entirely clear which fields concerned the PCell. Given the introduction of CA and PUCCh SCell, we think it is good to clarify which configuration parts belong to which cell and hence we propose:

Proposal 4
Introduce one or more fields covering the configuration of individual serving cells. FFS whether separate fields may be introduced for different types of serving cells (PCell, PUCCH SCell and regular SCells).
As the MAC configuration seems similar to LTE, we furthermore propose:

Proposal 5
Introduce a field for the MAC main configuration a.o. covering DRX, BSR, PHR, SR..
It is probably sensible to club the QF, DRB and serving cell configurations in a radio configuration field as in LTE. This can however be left as a further detailed level.
Measurement configuration

As in LTE, we assume a top level field is use for the RRM related measurement configuration covering measurement specific measurement, information regarding the object/ frequency to be measured (optional) and reporting configuration info. The field covers both serving and non-serving frequencies.

Proposal 6
Introduce a field for the configuration of RRC based measurement reporting i.e. covering one-shot, periodic and event triggered measurements and also addressing purposes other than RRC involved mobility

One aspect that may require further study is whether for serving frequencies the CSI RS configurations are specified as part of the measurement object or of the serving cell configuration. This depends on whether the same configuration is used for purposes other than RRM measurements e.g. RLF, L1 feedback for activation of CSI RS configurations

Security configuration

In LTE the initial security configuration (i.e. the algorithms) is provided by a specific message, although the same TTI may be used for a message including further reconfiguration information e.g. reconfiguration that can only be done after security configuration.Upon handover, parameters needed to refresh security are provided while security algorithms may be reconfigured. In NR we should consider using the same field to support both cases (see message unification discussions).

Another issue that is discussed for NR is the use of bearer specific configuration. We assume that integrity may be configured for specific/ individual DRBs. Moreover, as part of harmonisation discussions, there is discussion about the use of DRB specific keys. The result may be that (part of) the security configuration is moved to the DRB configuration.

Proposal 7
Introduce a field for the security configuration (algorithms, inputs for key refresh). FFS which parts are to be placed within the DRB configuration

System information transfer

LTE uses dedicated transfer for some of the system information e.g. for target cell upon HO, for SCells. In such cases, typically a subset of the information is transferred i.e. the information that is essential for the UE. We understand that in NR the network may also transfer SI by dedicated signalling, in response to a request from the UE (i.e. on-demand SI). 

Proposal 8
Introduce a field for the dedicated transfer of SI.

Mobility related information (one shot)
In LTE a field is used to transfer information upon network initiated mobility (i.e. MobilityControlInfo). The field may include target cell and its specifics e.g. band, NS, new UE identity, dedicated RA parameters as well as target cell SI. In case mobility involves quite specific UE operation, it probably remains important to highlight its triggering. What UE actions are to be performed upon handover are currently still under discussion (e.g. DRB handling, security, delayed HO execution). This may also affect the need to introduce a field specifically indicating HO.  

Also some further study may be desirable to determine what information should be clubbed together as part of this field, in particular when the information may be provided in other cases also e.g UE identity, SI.
Proposal 9
FFS whether to introduce a (one-shot) field indicating that handover is to be performed and which elated parameters it would include
WLAN configuration

We think it would be good to create a combined field for specifying WLAN related configuration that would cover the different WLAN options (LWA, RCLWI, ..).
Proposal 10
Introduce a field covering the WLAN related configuration

UE status reporting related configuration (OtherConfig)
In case in NR will support UE information transfer that is initiated based on UE internal triggers, similar as done in LTE, it seems sensible to create a combined field for specifying the related configuration information. Preferrably a more specific name should be adopted e.g. statusReportConfig.

Proposal 11
FFS whether to introduce a field covering configuration related to UE information transfer that is initiated based on UE internal triggers (UE status reporting e.g alike IDC, MBMS interest, ..)

Miscellaneous

There are several other configuration parameters e.g. RLF related timers. As indicated in the previous, we prefer clubbing related parameters. Some further seems desirable to determine the most optimal grouping e.g. one otherConfig field including subfields for per UE parameters, MCG parameter, ...

Proposal 12
Introduce a field covering miscellaneous other parameters i.e. FFS what information structure to use for these parameters
The following ASN.1 illustrates the previous proposals (red marked fields are still proposed to be FFS).
RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


nas-InfDedList




SEQUENCE (SIZE(1..maxDRB)) OF
NAS-InfDed
OPTIONAL,

resourceConfig




SEQUENCE {



qf-ToReleaseList




QF-ToReleaseList


OPTIONAL,


qf-ToAddModList





QF-ToAddModList


OPTIONAL,


srb-ToAddModList




SRB-ToAddModList


OPTIONAL,



drb-ToReleaseList




DRB-ToReleaseList


OPTIONAL,


drb-ToAddModList




DRB-ToAddModList


OPTIONAL,


srvCellToReleaseList-r10


SrvCellToReleaseList-r10

OPTIONAL,


srvCellToAddModList-r10



SrvCellToAddModList-r10

OPTIONAL,


mac-MainConfig





MAC-MainConfig



OPTIONAL,


}


measConfig





MeasConfig





OPTIONAL,


securityConfig




SecurityConfig




OPTIONAL,

SysInfMsgDedList



SEQUENCE (SIZE(1..maxSI)) OF SysInfMsgDed
OPTIONAL,

mobilityControlInfo



MobilityControlInfo



OPTIONAL,


statusReportConfig



StatusReportOherConfig


OPTIONAL,

otherConfig





OherConfig





OPTIONAL,

wlan-Config





wlan-Config





OPTIONAL,

...
}

2.2 Multi connectivity

Cell Groups (CGs)

As indicated in the previous, in LTE it is not very clear is certain fields are associated with the PCell, the MCG or more general with the UE (i.e. across cell groups, CGs). In order to clarify to this aspect, and to facilitate re-use of information structures for different cell groups we propose:

Proposal 13
Introduce a field covering the MCG configuration and a field covering the SCG configuration. If future extension is really considered likely, we could alternatively introduce a list of size 0..1 for the SCGs.

Previously companies have expressed a desire to minimise differences between the MC options. One aspect where alignment may be considered is how to embed the SCG configuration within an NR message. There seem to be 2 different aspects:

a) Use of a container:

b) Information contained (i.e. whether to carry an IE or a message)

Although for NR DC deviation from the LTE DC approach may not be really needed, it may be done to align with NE DC.

Proposal 14
Discuss and conclude whether for all MC DC cases to use a container for the SCG configuration and whether it would carry a complete message or an information element.

Use of RRC NR reconfiguration message to convey SCG configuration
As indicated before, we think the NR Reconfiguration message should be used to convey the SCG configuration in case of EN DC, unless there is a strong need to deviate. Let’s evaluate which parts of the NR Reconfiguration message, as discussed in the previous, would be conveyed when the message is used to configure MR DC SCG configuration. The following table provides the results of our initial analysis.

	Configuration
	Scope
	EN-DC

SCG
	NR-DC SCG
	Note

	NAS information
	Per UE
	N
	N
	

	QoS flows
	Per UE
	N (ffs)
	N (ffs)
	It is still FFS which node decides the QoS flow mapping for flows mapped to DRBs terminated in SN.

	SRBs
	Separate parts for MCG and/ or SCG (RLC, logical channel), SCG and possibly part for UE (PDCP, FFS)
	Y
	Y
	As part of harmonization, use of a separate per UE part is discussed

	DRBs
	As for SRBs
	Y
	Y
	

	Serving cells
	Per CG
	Y
	Y
	For certain configuration parts (e.g. SPS, measurement subframes) there is a need to conclude the scope i.e. whether it belong to PCell, MCG or UE

	MAC main configuration
	Per CG
	Y
	Y
	

	Measurement configuration
	Per CG (FFS)
	Y (ffs)
	Y (ffs)
	Although there is a need for coordination, separate configuration is assumed (i.e. alike for serving cells)

	Security configuration
	Per CG and/ or per RB
	Y (ffs)
	Y (ffs)
	Each CG may use different algorithms. IP may be configured per DRB. FFS whether keys are per CG or per RB

	SI messages
	Depending on validity scope
	Y
	Y
	Assumption is that validity scope is contained within SI messages (I.e. it is possible to transfer SI valid in neighbouring cell)

	Mobility control info
	Per CG (as in LTE)
	Y (ffs)
	Y (ffs)
	Need of this field is still FFS (see general discussion)

	WLAN configuration
	Per UE
	N
	N
	FFS wheteher supported in conjunction with MC

	Status reporting config
	FFS
	FFS
	FFS
	Need of this field is still FFS (see general discussion). Some status reporting may be related to frequency specific e.g. IDC. In such a case, each node may configure for the frequencies it controls

	Other config
	Parts may be per CG e.g. RLF timers (FFS)
	FFS
	FFS
	Content and structure of this field is still FFS (see general discussion)


Based on our initial analysis, we for now do not see a strong need to introduce one or more specific messages to convey NR SCG configurations.
Proposal 15
Do not introduce specific messages to convey NR SCG configurations i.e. re-use the NR reconfiguration message

3 Conclusion & recommendation
The paper discusses the high level contents/ information structure of the RRC reconfiguration message as well as the use of the RRC reconfiguration message to convey the SCG configuration. The document includes the following proposal that RAN2 is requested to discuss and conclude:

Proposal 1
Introduce a field for the transfer of dedicated NAS information in the NR reconfiguration message 

Proposal 2
Introduce fields covering a list of DRBs and SRBs, with each RB covering the PDCP, RLC and logical channel configuration
Proposal 3
Specify the mapping of QoS flows (QF) within the DRB configuration i.e. by indicating for each DRB the QF which data it carries
Proposal 4
Introduce one or more fields covering the configuration of individual serving cells. FFS whether separate fields may be introduced for different types of serving cells (PCell, PUCCH SCell and regular SCells).
Proposal 5
Introduce a field for the MAC main configuration a.o. covering DRX, BSR, PHR, SR..
Proposal 6
Introduce a field for the configuration of RRC based measurement reporting i.e. covering one-shot, periodic and event triggered measurements and also addressing purposes other than RRC involved mobility

Proposal 7
Introduce a field for the security configuration (algorithms, inputs for key refresh). FFS which parts are to be placed within the DRB configuration

Proposal 8
Introduce a field for the dedicated transfer of SI.

Proposal 9
FFS whether to introduce a (one-shot) field indicating that handover is to be performed and which elated parameters it would include

Proposal 10
Introduce a field covering the WLAN related configuration

Proposal 11
FFS whether to introduce a field covering configuration related to UE information transfer that is initiated based on UE internal triggers (UE status reporting e.g alike IDC, MBMS interest, ..)

Proposal 12
Introduce a field covering miscellaneous other parameters i.e. FFS what information structure to use for these parameters

Proposal 13
Introduce a field covering the MCG configuration and a field covering the SCG configuration. If future extension is really considered likely, we could alternatively introduce a list of size 0..1 for the SCGs.

Proposal 14
Discuss and conclude whether for all MC DC cases to use a container for the SCG configuration and whether it would carry a complete message or an information element.

Proposal 15
Do not introduce specific messages to convey NR SCG configurations i.e. re-use the NR reconfiguration message
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