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1
Introduction

In the EUTRAN it is open how the sysinfo changes are indicated to the UE. In this paper we analyze different options and encourage discussion on the topic.
2
System Information Change Options
2.1
SI change indication in LTE_ACTIVE
2.1.1
UE periodical check of SI change

The UE checks periodically for value_tag from P-BCH or D_BCH scheduling information. The period for check could be e.g. fixed to 30 seconds or some value indicated in the System Information or the RRC specification. Then of course if we have only one value_tag for all SUs, it is possibile and good alternative to limit BCCH overhead if SI changes are not happening often.
Pros:

· Simple approach for NW
Cons:

· A bit complex for UE and UE power consumption is slightly increased

· Overhead on BCCH as indication of change may need to have more detailed knowledge of the change (e.g. which SU changed etc…). Note that having value tag transmitted on P-BCH (assuming the above mentioned periodicity for checking the value tag) is a waste of resources. Therefore, is seems like a more reasonable solution to have value tag on the part of the BCCH transmitted on DL-SCH (SU-1 carrying scheduling information for the other scheduling units). In that case, UE has to receive in parallel DL-SCH carrying data and the one carrying BCCH information.
2.1.2
Check from L1/L2 control channel 

Use of specific RNTI(s) could be utilized. In that case NW would use a RNTI indicating SI changes ( change can be indicated with RNTI itself or the RNTI can just indicate allocation on DL-SCH where change message, carrying information on the change, is sent) in to L1/L2 signaling channel and then it is up to network to ensure that every UE receives the indication. 
Pros:

· No BCCH information (or at least limited amount) for SI change indications

· Possibility to  use same method as in LTE_IDLE

· No additional power consumption as there are not additional wakeups for UE
Cons:

· UE needs to decode for two RNTIs from L1/L2 control channel (C-RNTI & RNTI that is used to allocate resources for indicating SI changes)
· NW needs to send indication multiple times to ensure that UEs with different DRX receive change indication
2.2
SI change indication in LTE_IDLE
2.2.1
Paging Occasion utilization
For UE’s in idle mode we can apply similar method as in WCDMA, i.e. the change is indicated on the paging channel or alternatively with special message (same to option 2.1.2) to indicate change. Both alternatives avoid additional UE wakeups in RRC_IDLE. 
Pros:

· No BCCH information (or at least limited amount) for SI change indications

· Possibility to  use same method as in LTE_IDLE

· No additional power consumption as there are not additional wakeups for UE

Cons:

· UE may need to decode for two RNTIs from L1/L2 control channel (PG-RNTI & RNTI, that is used to allocate resources for indicating SI changes) during its paging occasion
· NW needs to send indication multiple times to ensure that UEs with different paging DRX receive change indication
2.2.2
Value_tag checking
The UE checks value tag on P-BCH/SU-1 periodically. This would decrease the standby time slightly depending on the period of P_BCH check. Pros/Cons are same as for LTE_ACTIVE state value_tag checking alternative.
4
Conclusion

Following options have been identified as possible way forward:

1. Idle: Use paging channel occasions. 
Active: use dedicated signalling without requiring additional wakeups
a. Pros/Cons
i. Optimized UE power consumption

ii. NW needs to send indication multiple times as UEs may have different DRX periods

iii. As UEs get knowledge of SI change in both RRC_IDLE/CONNECTED mode then there is no need to send detailed value_tag information in the system information 
iv. All UEs get knowledge of SI change rather simultaneously
2. Idle: Use paging channel occasions 
Active: UE checks value_tag  periodically 
a. Pros/Cons

i. Optimized power consumption in idle but increased in connected mode

ii. Possibly easier implementation to the NW as it does not need to ensure that each UE with different DRX (in connected mode) gets indication of change

iii. BCCH overhead increases as there needs to be more specific indication what SUs have changed in the system information

iv. When NW changes SI there is longer time when UEs may have different set of SI
Based on the above, it seems that using paging channel occasions for UEs in RRC_IDLE seems to be agreeable in RAN2. 
As for the, RRC_CONNECTED how to indicate system information change seems to be more questionable.
Looking at the alternatives above, use of dedicated signalling using signaling seems to bring more benefits in terms of overhead on BCCH, possible commonality between IDLE/ACTIVE procedures and UE battery power consumption. Whether RNTI and special PDCCH format itself informs the change or is the RNTI just allocating resources for the message to be sent on DL-SCH is FFS. 
Therefore we propose to adopt option 1 stated above by for idle mode UEs an in active mode NW would indicate changes by sending a dedicated indication/message (details FFS)
2
Text Proposal to 36.300
7.4
System Information

Scheduling information (indicating starting times) is provided for a group of system information blocks (SIBs) that have the same scheduling requirements (i.e. periodicity). Such a group of SIBs is referred to as a Scheduling Unit (SU). It is expected that typically 3 or 4 SUs will be used. The mapping of SIBs on to SUs may be configurable or fixed in the specification (FFS).

The following system information is carried on the BCH:

-
Physical layer parameters:

-
Downlink system bandwidth [4 bits];

-
Number of transmit antennas [1..2 bits];

-
Reference-Signal transmit power [0..6 bits];

-
System Frame Number (SFN [10 bits], unless provided otherwise);

-
Scheduling information of the most frequently repeated Scheduling Unit (SU-1) (FFS) [1 bit];

-
Cell re-selection and handover related parameters (FFS):
-
Offset [6 bits].

-
Value tag (FFS).

The system information carried on BCH is contained in a System Information Block called the Master Information Block (MIB).

All system information other than contained in the MIB is carried on DL-SCH. The following system information is carried within the most frequently repeated Scheduling Unit (SU-1):

-
One or more PLMN identities;

-
Tracking Area Code;

-
Cell identity;

-
Cell barring status;

-
Scheduling information i.e. the periodicity of the other Scheduling Units (other than SU-1);

-
SIB mapping information i.e. indication in which SU the SIB is included (FFS).

The scheduling information, as contained within SU-1, is carried in a System Information Block called the Scheduling Block (SB). Besides this SB, SU-1 includes one or more other SIBs. SU-1 should include all access restriction related parameters. SU-1 is carried on the DL-SCH and uses a fixed schedule with a periodicity of  80 ms.

During RRC_IDLE state UE will not be required to do any additional reception activites except from time instansts when UE receives paging channel in order to get knowledge about changed semi-static system information. Whether system information change indication is done by using paging message or some special indication is FFS.

 In order to get knowledge of semi-static system information changes during RRC_CONNECTED UE is not required to do additional reception apart from normal DRX wakeups done for data transmission i.e. change will be indicated by a message/indication that can be addressed to multiple UEs. It is FFS if RRC_CONNECTED UE that are not in DRX are required to check continuously if this message/indication is provided but only periodically e.g. as often as idle mode DRX used in the cell.
For very dynamic SI change handling (e.g. similar to SIB7 UTRAN ) UE timer based approach is used. 

An SU may be segmented, in which case segments are scheduled in subsequent consequtive subframes. SU-1 is scheduled in the subframe following the one carrying BCH (FFS for TDD). It is FFS if further SUs are scheduled in subsequent consequtive subframes. The eNB may schedule DL-SCH transmissions concerning logical channels other than BCCH in the same subframe as used for BCCH. The minimum UE capability restricts the BCCH mapped to DL-SCH e.g. regarding the maximum rate. It is FFS if the eNB may schedule more than one SU in a subframe. 

System information may also be provided to the UE by means of dedicated signalling e.g. upon handover.
