
3GPP TSG-RAN WG2 meeting #103
Tdoc (
R2-1812160
Gothenburg, Sweden, 20- 24 August 2018
(Revision of R2-1810369)
Agenda Item:

10.4.1.6.4
Souce:
Samsung
Title:
Remaining issues about provision of SI in connected (RIL# S038)
Document for:

Discussion and decision
1 Introduction

During previous meetings, RAN2 progressed the transfer of SI in connected e.g. BWP related aspects, (reconfiguration) procedures to use for dedicated SI transfer. In this paper we aim to resolve the remaining issues. The paper discusses which options the current signalling allows are actually to be supported, in particular:

a) How to use servingCellConfigCommon in conjunction with SIB1

b) which messages to use to transfer SI upon HO i.e. RRCReconfiguration used to change PCell, first subsequent RRCReconfiguration or mix

c) Further signalling details e.g. delta signalling, consistency servingCellConfigCommon and SIB1

d) Inter-node signalling aspects
A companion paper (see [2] discusses the pre-provisioning of SI, that we think is good to support for the cell reselection related SI (i.e. SIB2- SIB5) upon/ prior to transition to idle/ inactive.
2 Discussion

2.1 Summary of current status

In brief, we think the key aspects of the current status can be summarised as follows: 

· 
The network can initiate transfer of any SIB (including PWS but excluding MIB) by dedicated signalling, using the RRCReconfiguration message that may be concern a reconfiguration without sync.

· 
For now no mechanism will be introduced by which a UE in connected can request SI.

These agreements were captured by a TP R2-1809118 [TP for the ASN.1 from R2-1809006]. The TP merely introduced the signalling, as shown below:


[image: image1]
	RRCReconfiguration-IEs field descriptions

	fullConfig

Indicates that the full configuration option is applicable for the RRCReconfiguration message.

	masterCellGroup
Configuration of master cell group.

	dedicatedSIB1-Delivery
Used to transmit SIB1 to the UE using dedicated signaling. The UE shall ignore the contents of the ServingCellConfigCommonSIB. 

	dedicatedSystemInformationDelivery
Used to transmit SIBs other than SIB1 to the UE using dedicated signaling. 


Based on the previous, we think the following issues are still to be resolved:

· What SI is required upon change of PCell and which ways can network use for dedicated transfer (i.e. allowed combinations of fields and messages)
· More detailed aspects like re-use of broadcast IEs, delta signalling, conditions

· Discussion of changes needed to support SI changes without reconfiguration with sync
Note that in the paper we distinguish ServingCellConfigCommon (as used in serving and SPCell configurations) and ServingCellConfigCommonSIB (as included in SIB1 and dedicatedSIB1-Delivery)
2.2 Discussion of remaining issues

2.2.1 SI provision upon change of PCell

SI required in connected/ transferred by dedicated signalling
We think it seems clear that the SI currently required for a UE in connected comprises MIB, SIB1 and the public safety related SIBs (SIB6- SIB8). SIB1 includes scheduling/ validity information. For public safety SIBs (SIB6- SIB8) the value tag does not apply. Consequently, for the SIBs that network may provide for the candidate PCell (i.e. some of the SI required in connected) there is no need to provide si-SchedulingInfo.
The dedicated SI transfer might cover transfer of some other SIBs e.g. to pre-provision SIB2- SIB5 (cell reselection info) prior to transition to idle/ inactive. Aspects related to this are covered by a companion contribution, see [x].

SI required upon change of PCell 

It should be clear that field ServingCellConfigCommon contains the SI required for an NR cell that is configured as SCG cell (EN-DC), covering PSCell, PUCCH SCell and regular SCell. We assume it is also clear the field covers all SI required for an MCG SCell.

Observation 1
For candidate MCG cells other than a target PCell, ServingCellConfigCommon carries all the required SI.

We think ServingCellConfigCommon does not contain all the SI to be provided for the target PCell as it does e.g. not contain the access barring and the cell access related information. We however think the IE contains all SI immediately required by the UE. I.e. any further SI not contained in servingCellConfigCommon could either be acquired by the UE following the change of PCell or provided by the network using dedicated signalling.

Observation 2
For the target PCell, some of the SI required is not carried by ServingCellConfigCommon (e.g. the access barring and the cell access related information).
We furthermore think SIB1/ ServingCellConfigCommonSIB does not contain all the SI to be provided for the target PCell as some required SI fields (e.g. PCI, timing advance, more SSB position info, SCS) are signalled otherwise e.g. by MIB.
Altogether we observe and propose:

Observation 3
For the target PCell, some of the SI required is not carried by SIB1/ ServingCellConfigCommonSIB as some required SI fields (e.g. PCI, timing advance, more SSB position info, SCS) are signalled otherwise e.g. by MIB.

Proposal 1
Within the RRCReconfiguration message changing the PCell, the network includes ServingCellConfigCommon by (within SpCellConfig) i.e. even when it includes dedicatedSIB1-Delivery.
We assume no change is needed as spCellConfigCommon is mandatory to provide upon ReconfigurationWithSync, see below.

ReconfigurationWithSync ::=


SEQUENCE {


spCellConfigCommon




ServingCellConfigCommon












OPTIONAL,
-- Need M


newUE-Identity





RNTI-Value,


t304







ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},



rach-ConfigDedicated



CHOICE {




uplink







RACH-ConfigDedicated,




supplementaryUplink



RACH-ConfigDedicated


}


























OPTIONAL,
-- Need N


...

}




Which info in which message

For the case of change of PCell, the SI further to ServingCellConfigCommon can be provided by the following main options:
a) 
Network can provide all further SI (SIB1 and SIB6- SIB8) in the RRCReconfiguration message used to change PCell

b) 
Network can provide all further SI (SIB1 and SIB6- SIB8) in the first RRCReconfiguration message after change of PCell

c) Network can use a mix i.e. some SI in the RRCReconfiguration message used to change PCell and the rest in the following RRCReconfiguration message (i.e. first one after change of PCell)

We think it network should always include an entire SIB in one RRCReconfiguration message i.e. it should not be allowed for the network to e.g. provide cellAccessRelatedInfo in a) a first RRCReconfiguration message (i.e. changing PCell) and uac-BarringInfo in b) a following RRCReconfiguration message. Other than this, we see no need/ benefit to limit transfer options. Based on this, we propose:

Proposal 2
For a UE than cannot acquire SI, the network can provide the SI further to ServingCellConfigCommon in a) the RRCReconfiguration message used to change PCell or b) in the following RRCReconfiguration message, or it can provide some SIBs in a) and ohers in b)
Text proposal (for proposal 2)

	RRCReconfiguration-IEs field descriptions

	dedicatedNAS-MessageList

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.          

	fullConfig

Indicates that the full configuration option is applicable for the RRCReconfiguration message.

	keySetChangeIndicator

True is used in an intra-cell handover when a KgNB key is derived from a KAMF key taken into use through the latest successful NAS SMC procedure, or N2 handover procedure with KAMF change, as described in TS 33.501 [11] for KgNB re-keying. False is used in an intra-NR handover when the new KgNB key is obtained from the current KgNB key or from the NH as described in TS 33.501 [11].

	masterCellGroup
Configuration of master cell group.

	nas-securityParamToNGRAN
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS- security after inter-system handover to NR. The content is defined in TS 24.501.

	nextHopChainingCount

Parameter NCC: See TS 33.501 [11]

	radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. In EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3.

	secondaryCellGroup
Configuration of secondary cell group (EN-DC).


	Conditional presence
	Explanation

	nonHO
	The field is not present in case of reconfiguration with sync within NR or to NR; otherwise it is optionally present, need N.

	InterSystemHO
	This field is mandatory present in case of inter system handover. Otherwise the field is absent.

	MasterKeyChange
	If ReconfigurationWithSync is included, this field is optionally present, need N, otherwise the field is absent. The field is not included during inter-system handover.

	MasterKeyChangeNCC
	If ReconfigurationWithSync is included, this field is optionally present, need M, otherwise the field is absent, . The field is not included during inter-system handover.


NOTE
The UE can assume that network that the network can provide some SIB required in connected (SIB1, SIB6- SIB8) in the RRCReconfiguration message changing the PCell and others in the first subsequent RRCReconfiguration message.
Editor’s Note: FFS: the details of the conditional presence of fullConfig. 

We think that UEs that can acquire SI by themselves can assume the network does not provide the required SI by dedicated signalling. I.e. these UE can start acquiring SI immediately upon HO completion.

2.2.2 SI change and further signaling details
Delta signalling

For field servingCellConfig within field spCellConfigCommon the regular dedicated signalling conventions apply i.e. delta signalling and conditions. For the other SI transferred by dedicated signalling, the broadcast IEs are re-used. We think this implies use of full rather than delta configuration. It might however still be possible to specify some conditions, but we may need distinguish the logical channel used e.g. CondX-DCCH). Nevertheless, we think that re-using the SIB IEs should be fine i.e. no need to creating separate IEs. As all fields in SIB1, apart from cellAccessRelatedInfo, are optional it also seems fine to re-use the broadcast SIB1 IE for dedicated transfer.

Proposal 3
Confirm to re-use the SIB IEs for dedicated transfer in RRCReconfiguration message (i.e. rather than creating special versions e.g. to facilitate delta signalling)

We assume no change is needed (i.e. proposal is merely to confirm we will not introduce optimisations with network not providing SIB1 and UE then assuming that some fields not covered by spCellConfigCommon e.g. UAB are not configured).

As indicated in the previous, we think delta signalling should not be used for dedicated transfer of SI/ SIB1 (as this involves additional complexity i.e. of defining another version of SIBd with different need codes). One simple option that we think should be considered is, instead of providing SIB1, to indicate that SIB1 is exactly the same as in the source PCell. Accordingly we propose: 

Proposal 4
Introduce a field by which the network can, instead of providing SIB1, indicate that SIB1 is exactly the same as in the source PCell.

Text proposal (for proposal 4)

RRCReconfiguration-vxx-IEs ::= 


SEQUENCE {


masterCellGroup






OCTET STRING (CONTAINING CellGroupConfig)







OPTIONAL, -- Need M


fullConfig







ENUMERATED {true} 













OPTIONAL, -- Need N

dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedInfoNAS





OPTIONAL, -- Cond nonHO

keyRefresh







KeyRefresh














OPTIONAL, -- Cond MasterKeyChange

dedicatedSIB1-Delivery




CHOICE {



sameAsInSourceCell





NULL,



sib1-Delivery






OCTET STRING (CONTAINING SIB1)

}










OPTIONAL,


dedicatedSystemInformationDelivery
OCTET STRING (CONTAINING SystemInformation)






OPTIONAL,


nonCriticalExtension




SEQUENCE {}















OPTIONAL 

}

Consistency dedicated and broadcast values

We think that when using dedicated signalling the network should set the parameters to the same value as on broadcast. This implies that the UE can always just apply the SI it obtains i.e. not need to specify UE actions like ignoring broadcast SI as values received by dedicated signalling do not take precedence.
Proposal 5
Whenever UE would acquire SIBs after PCell has changed, it applies the acquired SI (rather than keeping values it may earlier have received by dedicated signalling (assumed to be current behavious as there is no statement that dedicated values take precedence, but note seems useful)
Text proposal (for proposal 5)

–
ServingCellConfigCommon
The ServingCellConfigCommon IE is used to configure cell specific parameters of a UE’s serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync.
NOTE
The UE can assume that network sets parameters to the same value as in broadcast signallingd.
Change of SI
RAN2 agreed that it is up to the network whether to use reconfiguration with sync upon change of SI. We assume it is clear this applies for the newly introduced fields for transferring SI dedicatedly. In the previous we indicated that upon change of PCell field spCellConfigCommon within SpCellConfig is used (as only this field has all required parameters). In case network wants to modify some parameters in servingCellConfigCommon there are two options:

a) Use spCellConfigCommon within SpCellConfig (implies reconfiguration with sync)

b) Use servingCellConfigCommon within dedicatedSIB1-Delivery (regular reconfiguration)

For change of parameters only included in spCellConfigCommon the first option is currently available. For change of other parameters both options apply. We think there is no strong need to modify ASN.1 to support option a) also for the limited set of parameters only included in spCellConfigCommon i.e. we think current ASN.1 can be confirmed.

Proposal 6
For parameters present in both ServingCellConfigCommon and ServingCellConfigCommonSIB it is up to network which field and reconfiguration procedure to use (i.e. regular or reconfiguration with sync)
We assume no change is needed (i.e. although we might need to clarify whether when changing a parameter present in both ServingCellConfigCommon and ServingCellConfigCommonSIB network needs to update both fields).

2.2.3 Inter-node signaling

In LTE, SI is exchanged between network nodes (within AS-Config) in order to support delta signalling upon HO. As we assume delta signalling for ServingCellConfigCommon the concerned SI needs to be exchanged during HO in NR also.
Proposal 7
Include ServingCellConfigCommon within AS-Config parameters in order to support delta signalling for this field.

As indicated in the previous, delta signalling is assumed not to be supported for SIBs provided by dedicated signalling. We however think it would be good if network can abstain from providing SIB1 if completely the same as in the source PCell. We furthermore think that transferring SIB1 would be the simplest way to transfer si-SchedulingInfo, which we think is useful if network pre-provisions the cell reselection related SI (i.e. SIB2- SIB5). I.e. to avoid repeated transfer of versions of these SIBs that are same as in source PCell. Hence we propose:Within the scope of this document, this mainly concerns SIB1.

Proposal 8
Include dedicatedSIB1-Delivery within AS-Config parameters, to avoid transfer of SIBs that are exactly the same as in source PCell.

Text proposal (for proposal 7 and 8)
	HandoverPreparationInformation field descriptions


	as-Context

Local RAN context required by the target gNB.

	sourceConfig

The radio resource configuration as used in the source cell including dedicated and common configuration (i.e. servingCellConfigCommon, dedicatedSIB1-Delivery).


3 Conclusion & recommendation
This contribution addresses some final remaining issues about dedicated transfer of system information. The document includes the following observations and proposal that RAN2 is requested to discuss and conclude:
Observation 1
For candidate serving cells other than a target PCell, servingCellConfigCommon carries all the required SI.

Observation 2
For the target PCell, some of the SI required is not carried by field servingCellConfigCommon (e.g. the access barring and the cell access related information).

Observation 3
For the target PCell, some of the SI required is not carried by SIB1/ ServingCellConfigCommonSIB as some required SI fields (e.g. PCI, timing advance, more SSB position info, SCS) are signalled otherwise e.g. by MIB.

Proposal 1
Within the RRCReconfiguration message changing the PCell, the network includes ServingCellConfigCommon by (within SpCellConfig) i.e. even when it includes dedicatedSIB1-Delivery
Proposal 2
For a UE than cannot acquire SI, the network can provide the SI further to ServingCellConfigCommon in a) the RRCReconfiguration message used to change PCell or b) in the following RRCReconfiguration message, or it can provide some SIBs in a) and ohers in b)

Proposal 3
Confirm to re-use the SIB IEs for dedicated transfer in RRCReconfiguration message (i.e. rather than creating special versions e.g. to facilitate delta signalling)

Proposal 4
Introduce a field by which the network can, instead of providing SIB1, indicate that SIB1 is exactly the same as in the source PCell.

Proposal 5
Whenever UE would acquire SIBs after PCell has changed, it applies the acquired SI (rather than keeping values it may earlier have received by dedicated signalling (assumed to be current behavious as there is no statement that dedicated values take precedence, but note seems useful)
Proposal 6
For parameters present in both ServingCellConfigCommon and ServingCellConfigCommonSIB it is up to network which field and reconfiguration procedure to use (i.e. regular or reconfiguration with sync)

Proposal 7
Include ServingCellConfigCommon within AS-Config parameters in order to support delta signalling for this field.

Proposal 8
Include dedicatedSIB1-Delivery within AS-Config parameters, to avoid transfer of SIBs that are exactly the same as in source PCell.
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RRCReconfiguration-vxx-IEs ::= 	SEQUENCE {


	masterCellGroup						OCTET STRING (CONTAINING CellGroupConfig)	OPTIONAL, -- Need M


	fullConfig							ENUMERATED {true} 							OPTIONAL,


	dedicatedSIB1-Delivery				OCTET STRING (CONTAINING SIB1)				OPTIONAL,


	dedicatedSystemInformationDelivery	OCTET STRING (CONTAINING SystemInformation)	OPTIONAL,


	nonCriticalExtension				SEQUENCE {}									OPTIONAL


}
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[Description]: Field description for candidateCellInfo is missing


[Proposed Change]: Add field description i.e. as below


candidateCellInfoList


A list of the best cells on each frequency for which measurement information was available.


[Comments]: 








