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1. Introduction

In the last meeting, RAN2 had good progress on system information delivery from stage2 perspective. However, it remained as FFS how to update system information and inform UE of it. In order to solve these FFS items, to progress SIB categorization is necessary. Therefore, this document discusses following points.
· SIB categorization based on the comparison with UMTS
· SU update method for relatively important SIBs

2. Discussion
2.1.  SIB categorization based on the comparison against UMTS
In UMTS, many SIBs were defined. One of the reasons is to have different SIB for RRC_IDLE and RRC_CONNECTED. In our understanding, this can be avoided in LTE, since simple state management (i.e. only RRC_IDLE and CONNECTED) and limited number of transport channel reduce necessity to have different configuration. In addition, some functionalities (e.g. URA concept) were already agreed to be removed from UMTS. Based on these understanding, we propose following SIB categorization
· MIB (as already agreed)
· SIB-only for SU-1:

· Parameters to judge accessibility to the cell, and scheduling info of other SIBs on DL-SCH

· IEs described in RAN2 TS36.300 for SU-1 are categorized in this SIB

· SIB-cell connection parameters:

· Parameters to connect the cell. Relevant to SIB1, SIB5/5bis/6, and SIB7
· If some parts of cell connection related parameters are changed relatively dynamically, we propose to divide them into semi static SIB-cell connection related parameters and dynamic SIB-cell connection related parameters.
· SIB-cell reselection parameters: 

· Parameters to support cell reselection
· Relevant to SIB3/4
· SIB-measurement parameters:
· Parameters to configure measurement configuration to UE
· Relevant to SIB11/11bis/12
· SIB-inter-RAT parameters:
· Parameters to inform UE of inter-RATs
· Relevant to SIB13
· SIB-positioning parameters (FFS):
· Parameters to support assisted positioning 

· Relevant to SIB15

· This is up to the decision of the necessity of positioning assistance data
· SIB-preconfiguration parameters:
· Parameters of preconfiguration

· Relevant to SIB16
· This is up to the decision of the necessity of precofiguration
RAN2 already agreed that MIB is mapped on BCH, and SIB-only is mapped on SU-1 on DL-SCH. We think that other SIBs could be mapped on SU-1 or other SUs for the flexibility. 
2.2.  SU update method
In this section, we discuss how UE should support SIB update. 
SIB is carried by SU. Then, UE updates SIB by receiving SU. That is, update unit is one SU or all of SUs. It’s better for UE to receive only updated SU for battery power consumption. This requires several value tags in SU-1. We expect 6-12 bits for these value tags, assuming that the number of SUs would be 2 or 3 except for SU-1 and value tag will need 3-4bits. It is not so big overhead. Therefore, we propose that update unit is one SU. We think how UE should update system information is related with the contents of system information. SIB-cell connection parameters, SIB-cell reselection parameters, and SIB-measurement parameters carry critical information, since the information is related with connectivity and mobility. Therefore, we discuss these three SIBs in following subsection.
2.2.1.  Cell connection related parameters
Cell connection related parameters on system information is used for UE to support RACH transmission, DL shared channel reception, and paging reception, when UE doesn’t have specific configuration by dedicated message. Cell connection related parameters would be different from UMTS because of different access technology and shared channel based physical resource allocation. In our understanding, following are main parameters for cell connection related parameters.
· L1/L2 control channel related parameter (FFS in RAN1)

· The number of ACK/NACK channel on L1/L2 control channel

· Usage of CCE (Control Channel Element) (i.e. CCE for uplink and downlink) depending on RAN1 discussion
· MCS selection criteria for L1/L2 control channel depending on RAN1 discussion
· RS (Reference Symbol) related parameters like boosting info for serving cell and neighbour cell
· MBSFN related information like MBSFN subframe position for serving cell and neighbour cell
· Resource block related parameters for localized and distributed depending on RAN1 discussion
· RACH related parameters (detailed is FFS in RAN1)

· PRACH time-frequency resource parameters
· The number of PRACH slot, each PRACH slot position, and frequency hopping pattern would be included.

· PRACH signature parameters
· Signature sequence. Non-dedicated part and info on one bit information.

· Cell type to decide number of signatures (i.e. large cell or small cell)
· SIB7 relevant

· Info to decide initial transmission and persistent level

· Retransmission parameters
· Power ramping, maximum retransmission number

· Paging related parameter (FFS?)

· Parameter to make PI-RNTI (e.g. number of PIs per frame in UMTS)

These parameters would be almost semi-static except for RACH related parameter. Whether RACH related parameter is semi-static or dynamic is still FFS in RAN1. Value tag based update will be enough to update semi-static parameter, since SU-1 reception to check value tag is not frequently. However, if dynamic parameters exist and the update (i.e. RACH related parameters) is indicated by value tag, this requires many unnecessary SU-1 receptions in addition to SU-x which UE wants to update. This is not desirable. Then, timer based approach like UMTS SIB7 reception may be better for dynamic parameter. As other aspect, it’s necessary to consider RACH procedure triggered by MAC for data resuming in LTE. If RACH related parameters are changed dynamically, UE needs to update the information before RACH transmission in many cases. If MAC can update the RACH related parameters by timer and check contents as similar to SFN reception in UMTS, the data resuming behaviour is hidden by RRC. But, if value tag based approach is used, RRC would be involved. This is also not desirable. Therefore, we propose following behaviour
  Proposed update method:

If all cell connection related parameters are semi-static
· Only one SIB-cell connection related parameters
· Value tag based approach without timer based update

If parts of cell connection related parameters are dynamic

· SIB-cell connection related parameters is divided into semi-static part and dynamic part,
· Timer based approach for dynamic part reception
· Dynamic part is encoded by fixed format to support MAC level reception easier
We also propose to clarify whether cell connection related parameters include dynamic parameters or not with RAN1.
2.2.2.  Cell reselection related parameters
Cell reselection related parameters are used for cell reselection in LTE_IDLE. This guideline was already included in draft spec on cell reselection (TS36.304). These parameters would not be so much different from UMTS. Then, same principle for SIB3/4 in UMTS could be applied.
Proposed update method:

Only value tag based approach

2.2.3.  Measurement configuration parameters
UE usually uses measurement configuration parameters provided by system information without dedicated measurement configuration, as discussed in [1]. The behavior is applied for both call setup procedure and mobility procedures. However, contents itself won’t be changed relative to UMTS so much. Assuming that measurement configuration parameters won’t be changed frequently in one cell, UE can update measurement configuration parameters based on value tag while still in RRC_Idle state when initiating call setup procedure. In case of mobility, UE anyway needs to receive measurement configuration from target cell. Therefore, specific method is not required for measurement configuration parameters.
Proposed update method:

Only value tag based approach

3. Conclusion
This document discussed SIB categorization and SU update method. We propose RAN2 discusses contents and proposal in section2.
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