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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 supported e.g. regading which fields and messages to use to transfer SI upon HO. The paper also discusses the pre-provisioning of SI, that current signalling supports. We merely propose to introduce a UE capability providing some indication of the memory the UE has available for storing SI.
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:
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	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)
· Support of pre-provisioning of SI by current signalling and associated UE capability

· More detailed aspects like re-use of broadcast IEs, delta signalling, conditions

· Discussion of changes needed to support SI changes without reconfiguration with sync
2.2 Discussion of remaining issues

2.2.1 SI provision upon change of PCell

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 serving cells other than a target PCell, servingCellConfigCommon carries all the required SI.

We think field 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 field 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 field servingCellConfigCommon. The field however contains all SI required urgently.

Some further remarks regarding the information to be transferred upon change of PCell:

· SIB2: does (currently) not seem to contain any SI required in connected (active)

· As indicated above, SIB1 contains information not covered by servingCellConfigCommon. At least cellAccessRelatedInfo and uac-BarringInfo seem required, but we think it should also be possible to include si-SchedulingInfo in the RRCReconfiguration message used to change PCell. Which fields to actually include can be left to network implementation
· Based on si-SchedulingInfo, UE can determine whether is has valid SA and if so, it can apply the corresponding configurations immediately upon completing change of PCell

· Dedicated transfer of servingCellConfigCommon can either be done by the concerned field within dedicatedSIB1-Delivery or by the concerned field within spCellConfigCommon (inside SpCellConfig). We however think the field within dedicatedSIB1-Delivery does not include some of the required information (e.g. PCI, timing advance, more SSB position info, SCS)
Altogether we observe and propose:

Observation 3
Field servingCellConfigCommon within dedicatedSIB1-Delivery does not include some of the required information.

Proposal 1
Within the RRCReconfiguration message changing the PCell, the network servingCellConfigCommon by the concerned field within spCellConfigCommon (inside SpCellConfig) i.e. this covers the urgently required SI. Provision of other SI can be left up to network implementation

Which info in which message

For the case of change of PCell, we think the following main options should be considered:
a) 
Network can provide only the urgently required SI (servingCellConfigCommon) in the reconfiguration used to change PCell (can be used when UE acquires the othe SI after completing change of PCell)
b) 
Network can provide non-urgent SI required in an RRCReconfiguration message after PCell has changed (to simplify UE operation, we think network should provide the required SI in the first RRCReconfiguration message after change of PCell)
c) 
Network can provide all SI (SIB1 and other) required in the RRCReconfiguration message used to change PCell
We think all these options seem useful and hence propose the standard to support all. Another question is whether the network can provide a mix of the above options i.e. transfer some parts of the SI by dedicated signalling, transfer some SI in the RRCReconfiguration message changing the PCell and other in the subsequent RRCReconfiguration message. Some remarks about this:

· In case the UE can acquire SI in the target PCell, and based on the received RRCReconfiguration message the UE determines there is a need to acquire some of the required SI, the UE starts acquiring it (i.e. should not assume network may still provide it in a following RRCReconfiguration message
· It can be left up to network implementation whether to provide some SI in the RRCReconfiguration message changing PCell and other SI in a following RRCReconfiguration message

· 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 the RRCReconfiguration message changing PCell and uac-BarringInfo in a following RRCReconfiguration message

Based on this, we propose:

Proposal 2
Within the RRCReconfiguration message changing the PCell, the network has to provide the urgently required SI (i.e servingCellConfigCommon). The network can also provide non-urgent SI required in connected in this message. The network can also provide non-urgent SI required in connected in the first RRCReconfiguration message after completing PCell change
Proposal 3
The network can provide some non-urgent SI within the RRCReconfiguration message changing the PCell and other non-urgent SI in the first RRCReconfiguration message after PCell has changed. If the network non-urgent fields of a SIB, it provides all of them in the same RRCReconfiguration message
Pre-provisioning

Unlike servingCellConfigCommon, the new dedicated SI fields were introduced at the level of the RRCReconfiguration message rather than at the level of an individual (serving) cell. We note that the current signalling could be used by the network to pre-provision SI for any cell i.e the two new fields would concern SI of the cell indicated by field cellIdentity in the cell access related information included in dedicatedSIB1-Delivery. We think that such pre-provisioning of SI is a useful feature that should be supported. We furthermore think that, given the current signalling, the feature merely requires introduction of a UE capability. I.e. some indication of the amount of memory the UE has available for storing SI. Hence we propose:

Proposal 4
The network can use the fields in the RRCReconfiguration message for transfer of dedicated SI to pre-provision SI e.g. SI it expects the UE to require some time in future.
Proposal 5
Introduce a UE capability i.e. some indication of the memory the UE has available for storing SI
Proposal 6
Club fields dedicatedSIB1-Delivery and dedicatedSystemInformationDelivery together, or at least clarify that the first field includes general parameters applicable for the second field.

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 7
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)

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 8
Clarify that whenever UE acquires (non-urgent) SI after PCell has changed, it applies the acquired SI (rather than keeping values it may earlier have received by dedicated signalling (i.e. no dedicated values do not to take precedence)
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 9
Only support reconfiguration with sync for change of parameters that are included in spCellConfigCommon but not in servingCellConfigCommon. For other parameters in servingCellConfigCommon it is up to network which field and kind of reconfiguration procedure to use

2.2.3 Text proposal
The proposals included in this paper require the following changes to NR RRC (TP will be provided in revision):

· Clarify that network provides servingCellConfigCommon within SpCellConfig (and omits corresponding field in dedicatedSIB1-Delivery) upon change of PCell

· Clarify what UE can assume regarding network operation:

· Network can provide non-urgent SI required in connected in RRCReconfiguration message changing the PCell or in RRCReconfiguration message after completing PCell change

· Network provide all non-urgent fields of SIB by same RRCReconfiguration message
· Network sets parameters to the same value i.e. regardless of whether it is using dedicated or broadcast signalling
· Support of pre-provisioning

· Introduce a UE capability i.e. some indication of the memory the UE has available for storing SI
· Clarify that network can use the fields in the RRCReconfiguration message for transfer of dedicated SI to pre-provision SI e.g. SI it expects the UE to require some time in future.

· Club fields dedicatedSIB1-Delivery and dedicatedSystemInformationDelivery together, or at least clarify that the first field includes general parameters applicable for the second field

· Other

· Modify field description of HandoverPreparationInformation to clarify that some common configuration is transferred also i.e. as follows

	sourceConfig

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


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. The field however contains all SI required urgently.

Observation 3
Field servingCellConfigCommon within dedicatedSIB1-Delivery does not include some of the required information.

Proposal 1
Within the RRCReconfiguration message changing the PCell, the network servingCellConfigCommon by the concerned field within spCellConfigCommon (inside SpCellConfig) i.e. this covers the urgently required SI. Provision of other SI can be left up to network implementation

Proposal 2
Within the RRCReconfiguration message changing the PCell, the network has to provide the urgently required SI (i.e servingCellConfigCommon). The network can also provide non-urgent SI required in connected in this message. The network can also provide non-urgent SI required in connected in the first RRCReconfiguration message after completing PCell change

Proposal 3
The network can provide some non-urgent SI within the RRCReconfiguration message changing the PCell and other non-urgent SI in the first RRCReconfiguration message after PCell has changed. If the network non-urgent fields of a SIB, it provides all of them in the same RRCReconfiguration message

Proposal 4
The network can use the fields in the RRCReconfiguration message for transfer of dedicated SI to pre-provision SI e.g. SI it expects the UE to require some time in future.

Proposal 5
Introduce a UE capability i.e. some indication of the memory the UE has available for storing SI
Proposal 6
Club fields dedicatedSIB1-Delivery and dedicatedSystemInformationDelivery together, or at least clarify that the first field includes general parameters applicable for the second field.

Proposal 7
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 8
Clarify that whenever UE acquires (non-urgent) SI after PCell has changed, it applies the acquired SI (rather than keeping values it may earlier have received by dedicated signalling (i.e. no dedicated values do not to take precedence)
Proposal 9
Only support reconfiguration with sync for change of parameters that are included in spCellConfigCommon but not in servingCellConfigCommon. For other parameters in servingCellConfigCommon it is up to network which field and kind of reconfiguration procedure to use

4 References

[1] TS 38.331 Radio Resource Control
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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