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1．Introduction
System information (SI) in LTE is now classified into several categories. It is also divided into fixed part and flexible part according to their different characteristics. The on demand transfer mechanism of system information is discussed in [1]

 REF _Ref154545123 \r \h 
[2]

 REF _Ref154545124 \r \h 
[3]

 REF _Ref154546217 \r \h 
[4]. This document will discuss the transfer mechanism of system information further and the notification schemes when SI changes. 

2．Transfer modes of SI
System information on demand is discussed in [1]

 REF _Ref154545123 \r \h 
 \* MERGEFORMAT [2]

 REF _Ref154545124 \r \h 
 \* MERGEFORMAT [3]. Delay sensitive UE or UEs who do not hold the updated SI may ask for the transfer of SI. The UE requests the SI by RACH sequence and one or more signatures are reserved for this usage. 
It is analyzed further in [4] that the SIB on demand can provide considerable gains over traditional ones. In fact since the SIB group can be transmitted in an on-demand mode, the SIB groups can just be transmitted to the UEs who initiate the SIB request. The benefits of such transmission mechanism are the possibility of transmitting the SI with a link adaptive method. 
The method is described as follows:

· Similar as in [1], two classes of transmission periods are defined. The short transmission period is defined for each SIB Group when users request SIB Group transmission at every RACH occasion. The long transmission period is the traditional period that the SIB group broadcasts.

· If a UE needs to read a SIB Group and can not wait for the traditional periodical transmission, it would send a RACH preamble to request the transmission of SIB groups. To realize the link adaptive transmission of the SIB group, the access signature should carry the downlink CQI information of the UE. This can be implemented implicitly by dividing the preambles into different groups. According to the conclusion of RAN1, at most 6 bits can be carried in the RACH, so the number of CQI bits will be limited. Maybe the most possible CQI parameter would be the power classes of the downlink transmission. For example, one bit CQI information in the RACH can divide the downlink transmission power into two classes.

· One or more signatures are reserved for this usage. And some relationships are built between the RACH occasions and eligible SIB groups [1] with appropriate CQI values. Thus we have the mapping rule between the set of {signatures, RACH occasion} and {eligible SIB group, CQI}. If the short transmission period is 80 ms and the period of RACH occasion is 10ms, there are 8 RACH occasions during the short transmission period. If one signature is used, it can contain 8 SIB group information with one CQI class or 4 SIB groups with two CQI classes during the period. When more signatures for SIB request are used, the number of SIB groups with CQI classes increase proportionally.

· When the eNB receives the signature for the SIB transmission, it will send the SIB group to the UEs who request it at the periodical occasion. Depending on the scheduling method of the SIB groups and the mode of the link adaptive transmission, the way of transmitting the SIB group can be different. They can be indicated by one of the several methods as follows:

· If MIB is used to schedule the flexible SIB transmission, some domains of MIB can be used to indicate the transmitting of SIB groups.

· If L1/L2 scheduling control channel is used to schedule the flexible SIB transmission, some C-RNTI and/or some domains in the scheduling control channel can be used to indicate the transmitting of SIB groups.

· If L1/L2 scheduling control channel is used to schedule the flexible SIB transmission, some paging indicators (PI) can be reserved to indicate the transmitting of SIB groups.

The control signaling would indicate the downlink transmit format of the SIB group according to the CQI information carried in the signature if necessary. If the link adaptive mode is to adjust the transmit power of the SIB group, there is no need to indicate the transmit format of the SIB group.
· The information on the reserved signature and associated RACH occasion, SIB group and CQI should be provided in advance by a periodical broadcasting.
3. Notification mechanism when SI changes

When SI changes the notification mechanism in UTRAN can be summarized as follows [5]:

“Upon modifications of system information blocks using value tags, UTRAN should notify the new value tag for the master information block in the IE "BCCH modification info", transmitted in the following way:

1>
to reach UEs in idle mode, CELL_PCH state and URA_PCH state, the IE "BCCH modification info" is contained in a PAGING TYPE 1 message transmitted on the PCCH in all paging occasions in the cell;”
However, there exist only RRC_IDLE and RRC_CONNECTED states in LTE. If SI changes, there should be different schemes to notify UEs.

For UEs in RRC_IDLE, eNB can still notify SI’s change by paging the UEs in the cell. In UTRAN the “BCCH modification information” is included in PCH, which indicates the value_tag of SI and maybe the SFN when the SI changes. If the same method is adopted, it includes the following steps:
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Figure 1 Notification scheme in LTE similar to UTRAN’s when SI changes
· UE read the page indicator in the L1/L2 scheduling control channel. 
· UE reads the PCH channel to receive the modified BCCH information. The information includes the VALUE_TAG of the SI and maybe the SFN when the SI changes. 

· UE receives the scheduling information of the SI, which may be transmitted in the MIB of the static part or transmitted in the L1/L2 scheduling channel.

· UE reads the updated SI according to the indication.

However, PCH is mapped to physical resources which can be used dynamically also for traffic/other control channels in LTE. The scheduling of PCH is more flexible. So we propose two notification schemes when SI changes in LTE. 
Alt 1: The eNB sends the updated SI by PCH directly without the notification process. 
The process is as follows:
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Figure 2 Transfer of SI by paging in LTE when SI changes

Alt 2:  The PCH carries the time-frequency position of the updated SI
PCH may be not able to contain the large amount of SI. In such case, the PCH can be used to carry the time-frequency position of the updated SI. The corresponding process is as follows:
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Figure 3 Notification by paging in LTE when SI changes

The way of distinguish the normal PCH from the PCH transmitting the updated SI can be either:

1)  Because PCH information is broadcast to all the UEs in the paging area, we can define a specific PI for the updated SI transmission, e.g. PI=0 for the purpose. Some domains related to the PI can be used to indicate the VALUE_TAG of the SI. The detail of the design is FFS.
2)  Another method would be to define a specific or several PI-RNTI for the transmission of the updated SI. The scheduling control channel identified by the specific PI-RNTI should contain the VALUE_TAG domain to indicate the version of the SI. Or several PI-RNTIs are reserved to indicate the version of SI implicitly. When UE receives the specific PI-RNTI, it will get the VALUE_TAG and see whether SI has been changed. If changed, UE will receive the SI at the position indicated by the control channel.
4．Conclusion

In this document we discuss the transfer mechanism of SI. It is proposed that SI can be multicast to the UEs who request it. Then the notification schemes are discussed when SI changes. We would like to have the schemes discussed in RAN2 and captured in appropriate technical documentation if agreed.
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