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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 engourage discussion on the topic.
2
System Information Change Options
The current LTE Stage 2 document TS 36.300 [1] has SI value tags listed as BCH information in Chapter 7.4 but it is marked as FFS. In the informative Annex C of [1] the value tag is listed and uses 4 bits in the static part of the System Information (Primary BCH). 

In the UTRAN RRC Specification TS 25.331 [2] the MIB (Master Information Block) value tag (3 bits) +  SFN/8 ( 9 bits)  pointing to the SFN’s in which MIB may be mapped, is indicated in the Page Message optional field. All DRX groups need to have a dedicated Page message linked to the Paging occasion. For UEs this seems a good implementation as it uses almost no additional resources and UE standby time is not affected. Having a time reference (SFN) to the point of time when the system information changes enables the system to fully optimize and ensure that all UE’s will get the changed information in synchronization. It is unclear though, if this is really a necessary condition/requirement. Unless there is a clear usage case for the simultaneous reading of changed System Information, the SFN pointer requirement can be dropped. 

Thus it seems that we have two options for implementing the System Information change indication - the Value tag sent on the P_BCH could be the solo method of SI change indication. But this affects to the standby time depending how often the P_BCH should be read in both active and idle modes. Additionally some timer may need to be either broadcasted in the System Information or in the RRC specification defining how often the P-BCH needs to be read both in idle and active modes. In GERAN the terminals monitor System Information changes periodically at 30 seconds period.

2.1
SI change indication in LTE_ACTIVE
2.1.1
Dedicated message to indicate SI change

The changes are indicated by dedicated SI change indication. NW needs to ensure that every UE receives indication of change. This information could be given per SU (Scheduling Unit). It is also possible to send the relevant/critical SU/SIB’s by dedicated messages to the UE’s.
Pros:

· No additional power consumption for UE

· No BCCH overhead

Cons:

· Overhead and complexity for NW to send message multiple times for UEs (Overhead could be reduced by using some group-RNTI addressing all UEs reading L1/L2 signaling channel in that particular TTI)
2.1.2
UE periodical check of SI change

The UE checks periodically for value_tag from P-BCH or SU-1. 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 is possibility 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

2.1.3
Check from any L1/L2 control channel 

In this case the change would be indicated by PG-RNTI actually meaning that UE would just monitor the L1/L2 channel used for paging of IDLE mode UE’s and then checking if the Paging message includes the optional System Information change indicator Information Element. Alternatively using of specific  BCH-CHANGE-RNTI(s) could be utilized. In that case NW would put  RNTI indicating SI changes in to L1/L2 signaling channel. 
Pros:

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

· Could use same method as in LTE_IDLE

· No additional power consumption if using BCH-CHANGE-RNTI

Cons:

· Slightly increased power consumption due to additional wake ups (if using PG-RNTI) - Can be limited by not forcing UE to check every paging occasion
2.2
SI change indication in LTE_IDLE
2.2.1
Paging Message
For UE’s in idle mode we can apply similar method as in WCDMA, i.e. the change is indicated on the paging channel. The implementation requires that all UE’s in the paging group will check the paging channel when the PG_RNTI is in the L1/L2 control channel (allocation table). This paging would need to be repeated sufficiently in each paging group to ensure that all terminals receive it. 
2.2.2
Value_tag checking
The UE’s check both the paging occasion and the P_BCH. This would increase the standby time slightly depending on the period of P_BCH check.
4
Conclusion

In this paper we presented multiple ways of providing system information change indications for UE. Here is short summary what combinations we consider viable:

For optimized UE power consumption and minimized BCCH overhead:

1. Idle:Use paging channel. Active: use dedicated signalling or BCH-CHANGE-RNTI in L1/L2 Signaling channel

For easier NW implementation (2&3):

2. Idle/Active: UE checks P-BCH value_tag - No other value_tags/change_marks
3. Idle/Active: UE checks P-BCH value_tag - If change indicated UE checks other value_tags from SU-1 indicating which SU changed

When selecting the method for System Information change indication we propose to consider above mentioned choices for SI change indication and the resulting standby power consumption, simplicity and signaling load effects to the EUTRAN scheduler. Also overhead of L1/L2 control channel or BCCH should be considered in the decision. 
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