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Discussion and decision
1 Introduction

During the e-mail discussions on the baseline handover procedure, there was some discussion about the transfer of system information upon such mobility. Also in more recent e-mail discussion about inter node signalling, the topic of whether or not to exchange complete SIBs was raised. In this contribution we try to further progress the discussion, also considering BWP aspects.
We note that in case of EN-DC the network provides all SI the UE requires for an (P)SCell in the reconfiguration message i.e. there is no need for UE to acquire SI for SCG cells (other than MIB for SFN). Currently, a specific set of SI parameters (SCell common config) are provided by dedicated transfer (also given that SIBs are not defined yet). For SA we will however define the concerned SIBs as well as SI required by UE in Connected (Active) e.g. MIB, SIB1, SIB2 as in LTE. In case of HO in LTE, the network provides the most essential bits in the reconfiguration message (i.e. required to access target cell) and UE acquires required SI after HO completion.
Also considering the BWP aspects, we propose to transfer the entire SIBs required in connected both upon HO and upon SCG cell configuraiton. As in LTE, delta signalling may still used upon change of SPCell i.e. SI parameters are signalled if different from source cell.
2 Discussion
As mentioned in the previous, there was some discussion about the transfer of system information upon handover during the e-mail discussion on the baseline procedure for this and quite a few companies indicated that this is an area deserving some further study. Furthermore, some companies suggested that the source node provides information regarding on-demand SI to target node to enable it to provide such SI during handover.
Our understanding of the current situation in LTE is as follows:

· 
The source provides SI transmitted in source cell to target during HO preparation

· Complete SIBs are provided (MIB, SIB1, SIB2) by the source node

· 
The target provides to the UE, within the handover command, a subset of the parameters included in MIB, SIB1, SIB2 i.e. the most essential ones (mainly RACH and physical configuration, see radioResourceConfigCommon within MobilityControlInfo).

· 
The UE acquires the full MIB/SIBs after HO completion (some operation requiring SFN may be temporarily be stalled until UE acquires MIB), upon which it stops using the values provided in the HO command.
Note
In some cases complete SIBs are provided to the UE upon mobility i.e. SIB2 for BL UEs or UEs in CE (systemInformationBlockType2Dedicated within reconfiguration message)

Our understanding of the status of SI provision in NR is as follows:

· MIB and SIB1 are always broadcast while SIB2 may be provided on demand

· The RAN is not fully aware of the SIBs stored by the UE, apart from the SI used in the serving cell(s) and required by the UE and/ or possibly also the SI recently provided on demand
· In case of EN-DC, the NR RAN transfers upon SCG cell addition by dedicated signalling a subset of the parameters included in MIB, SIB1, SIB2 i.e. the most essential ones (by field spCellConfigCommon/ sCellConfigCommon)
Some remarks regarding the information transfer, in particular considering the case of mobility (handover):

· For SIBs other than MIB, SIB1 and SIB2, there may not be a real need to urgenly acquire (most of) the SI. I.e. it may be sufficient if the UE acquires such SI following handover completion. It may however be advantageous if the UE can issue an on-demand request early. Such early on-demand request would be possible if the handover command would include information regarding the SI used in the target cell i.e. the version and whether it is provided on demand.

· Such early on-demand request may also be helpful in case the target wishes to move the UE to inactive shortly after HO. I.e. it may help to avoid the UE to issue an on-demand request for SI required for UE controlled mobility (aka LTE SIB3- SIB8)

· If information regarding the SI used in the target cell is provided in the HO command, the on-demand request could already be included in the handover complete message. However, there seems little gain compared to UE requesting the SI immediately following HO completion

· In case only essential parts of SIBs are provided in the HO command, the UE may subsequently still issue an on-demand request to obtain the missing (SIB2) parts. It may be preferable to always transfer entire SIBs. This would furthermore avoid the tedious efforts to determine the essential fields (fields urgently required upon UE mobility)

· The same applies for provision of SI upon addition of SCG cells

· Without any knowledge of the SI stored by the UE, the target node would have to include (the essential parameters from) in the HO command even though the UE may have stored the SIB2 version used in the target cell. For SI for which the target node uses the same version as the source cell, the target could suppress this pushing of irrelevant SIBs during the HO (alike regular delta signalling)
· In case the UE would indicate the memory available for storing SI, such network knowledge would still depends on to what extend it is specified which SI the UE should discard when hitting its memory limitation. From the perspective of such network knowledge, it would be beneficial to specify to some extend the UE’s garbage collection mechanism e.g. to not discard the SI used by the cells the UE most recently connected to.
· Given our previous analysis we are not entirely sure about the additional value of the source node providing to the target node information about SI stored by the UE i.e. it seems sufficient to just provide MIB, SIB1, SIB2
In short, we see think signalling all SI required in connected by dedicated signalling during HO seems attractive, but think the following dedicated transfer options should primarily be distinguished:
· Option A.1: Network provides all required SI within HO command i.e. dedicated signalling of the delta compared to SI of source cell

· Source node does not provide information about SI the UE may have stored
· Option A.2: Network only provides essential SI within HO command and UE subsequently requests network to provide all required SI in on-demand fashion

· Target node provides information about SI used in target cell during handover

In case dedicated signalling is used only for the essential parts and the UE needs to acquire SI following handover, the BWP related aspects should also be considered. We think there are two main options for such UE acquisition:
· Option B.1: No BWP switching i.e. UE acquires SI from active BWP

· Network provides such SI in each DL BWP which is active for at least one UE
· Option B.2: Temporary switch to initial DL BWP, UE autonomous
· UE autonomously switches to initial DL BWP to receive the essential SI and back.

· This may result in packet loss as the network is not aware that UE has switched the active BWP. Moreover, the UE may miss BWP switching commands transmitted by network in active BWP upon completing SI acquisition, may still be a mismatch between UE and Network
· Option B.3: Temporary switch to initial DL BWP, coordinated e.g. network controlled and UE assisted
· In this case the details of the BWP switching are specified. Network could initially assign initial BWP and subsequently switch UE to another BWP, either by DCI or RRC signalling. The network should initiate this switch only after UE completed SI acquisition, which could be based on a timer or an indication from the UE
We think data loss and BWP mismatch should be avoided. Moreover, continuous periodical broadcasting of SI to accommodate acquisition following handover seems inefficient, especially if this would be done in every BWP with active UEs. Altogether we think it would be preferable to use dedicated transfer, thereby also aligning operations for addition of PCell and SCell. Hence we propose:

Proposal 1
During handover the network provides all SI required in connected to the UE i.e. dedicated signalling of the entire SIBs required in connected (but with delta compared to SI of source cell)

We note that currently the common configuration is mandatory to provide upon reconfiguration with sync. So far it includes the parameters essential to perform initial access. We think it would be good to align signalling for addition of PCell and SCell. To facilityate this, we think the current field should be changed to optional (also for sCellConfigCommon).
SpCellConfig ::=





SEQUENCE {


-- Parameters for the synchronous reconfiguration to the target SpCell:


reconfigurationWithSync 


SEQUENCE {



spCellConfigCommon




ServingCellConfigCommon


OPTIONAL,



si-RequiredInActiveList



SEQUENCE {




sib1







SystemInformationBlockType1,




sib2







SystemInformationBlockType2



}
















OPTIONAL,

Proposal 2
Align signalling of SI upon change of PCell and upon change of SCell i.e. make current field spCellConfigCommon optional and introduce the option to signal the complete SIBs required in connected (with delta compared to source cell)
Note
We assume that dedicated transfer of all SI required in connected implies that information regarding the SI used in the target cell is included in the HO command message i.e. facilitating early request of further SIBs the UE may need
3 Conclusion & recommendation
This contribution addresses transfer of system information upon UE mobility and some other cases in which network may initiate transfer of certain SI to UE (network push). The document includes the following proposal that RAN2 is requested to discuss and conclude:
Proposal 1
During handover the network provides all SI required in connected to the UE i.e. dedicated signalling of the entire SIBs required in connected (but with delta compared to SI of source cell)

Proposal 2
Align signalling of SI upon change of PCell and upon change of SCell i.e. make current field spCellConfigCommon optional and introduce the option to signal the complete SIBs required in connected (with delta compared to source cell)
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