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1. Introduction

In Jeju meeting, RAN2 agreed that special RNTI (i.e. BCCH_MODIFICATION_RNTI) is used to inform LTE_ACTIVE UE of system information modification. However, the detail behaviour is still FFS. This document discusses following issues. 
· How can UE know BCCH modification indication occasion?
· How frequent shall UE need to monitor it?
· Relation with BCCH modification indication occasion and DRX on-duration
2. Discussion
How can UE know modification indication occasion?
BCCH modification indication occasion should be informed to UE by system information. All UE needs to know position of BCCH modification indication after UE transits to LTE_ACTIVE. BCCH modification indication occasion is common for all UEs in the cell, since the BCCH modification indication occasion is valid for all UEs. In order to minimize overhead, dedicated message should be avoided to configure BCCH modification indication position to UE. Therefore, system information is better to configure BCCH modification indication position. Another argument to use system information is for mobility. Each cell may use different BCCH modification indication occasion. This makes Handover Command include BCCH modification indication occasion information, if dedicated signalling is used. This leads more overhead in Handover Command. Therefore, it’s better for UE to receive BCCH modification indication occasion information by receiving system information from target cell after handover. C-plane session minutes in Sevilla meeting [1] stated that UE needs to receive system information after handover anyway as below. Therefore, this doesn’t lead any complexity. 
R2-080595: UE does have the capability to read system information (SU-1) from the serving cell in connected for other purposes, although not currently required immediately after a handover. It would be possible to require the UE to read system information (SU-1) and therefore obtain the TA after a handover. Time to read after handover <1s
Irrespective of modification indication occasion signalling method (i.e. system information or dedicated signalling), system information change during handover might lead some problem to UE from connectivity perspective (e.g. change of PHICH information in MIB). This should be further studied based on physical channel parameter provide in RAN1 [2].
Proposal 1: BCCH modification indication occasion should be informed to UE by system information
How frequent shall UE need to monitor BCCH modification indication?
UE in DRX has to be considered to decide how frequent UE shall monitor BCCH modification indication, since frequent monitoring leads battery consumption. On the other hand, UE in non-DRX wouldn’t be problem, even if frequent monitoring is required. Therefore, main point should be for UE in DRX.
Requirement to update system information will be same between LTE_IDLE UE and LTE_ACTIVE UE. RACH information is typical information which LTE_ACTIVE UE in DRX requires, since RACH procedure is used for DL/UL data resuming. UE needs to monitor whether RACH information is changed or not frequently, though current RAN2 assumption is that the information wouldn’t be updated frequently. The reason is that if UE uses wrong information (e.g. wrong RACH position, wrong preamble split between dedicated and non-dedicated), this makes interference to other UEs. This should be avoided. System information change is controlled based on BCCH modification period concept. Therefore, UE needs to monitor BCCH modification indication at least once per BCCH modification period. 
PDCCH reception error should be considered. Multiple monitoring would be required within one BCCH modification period, since UE may miss PDCCH for BCCH modification indication. In case of LTE_IDLE UE, paging also will be repeated within BCCH modification period. Therefore, the behaviour is similar between paging for LTE_IDLE UE and BCCH modification indication for LTE_ACTIVE UE. Main difference between paging and BCCH modification indication is that BCCH modification indication doesn’t have further requirement like delay requirement to support QoS. Therefore, BCCH modification indication period could be equal or multiple of paging period (i.e. paging period <= BCCH modification indication period for one UE < BCCH modification period (max=10.24s)). 
Proposal 2: BCCH modification indication period for one UE is equal or multiple of paging period 
Relation with BCCH modification indication occasion and DRX on-duration
UE in DRX should be considered to decide BCCH modification indication occasion in order to minimize battery consumption. Impact to battery consumption is different between UE in long DRX and in short DRX. Therefore, we discussed these two separately.
For long DRX like 1.28ms, BCCH modification indication occasion and DRX on-duration should be aligned. We think BCCH modification indication monitoring period should be same or multiple of paging period, as proposed in Proposal2. Therefore, UE needs to monitor BCCH modification indication per e.g. 2.56 or 5.12s. However, this may increase battery consumption for UE in long DRX, if BCCH modification indication and DRX on-duration are not aligned. In order to avoid this situation, it should be possible to align BCCH modification indication occasion and DRX on-duration. Otherwise, UE needs to have two types of on duration basically.
On-duration of UE in long DRX should be aligned some of BCCH modification indication occasions as much as possible. On-duration of UE in long DRX is distributed among UEs. We think that BCCH modification indication occasion should exist during on-duration of UE in long DRX in order to achieve good battery consumption. This means that eNB prepares multiple BCCH modification indication occasions for all UEs. However, we think that this is not costly, since BCCH modification indication itself is rare event (i.e. at most once per hour in current RAN2 assumption).
There were some proposals to decide DRX on-duration as similar to paging occasion [2]
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[3] (i.e. UE ID (C-RNTI) and DRX cycle are used to decide on-duration). This kind of on-duration calculation would be beneficial in order to align BCCH modification indication occasion and DRX on-duration for UE in long DRX, if BCCH modification indication occasion also could be decided by same calculation. 
For short DRX like 80ms, additional monitoring for BCCH modification indication per 2.56ms or 5.12ms wouldn’t be so significant from UE battery power consumption compared with long DRX. In addition, alignment between DRX on-duration for UE in short DRX and BCCH modification indication may lead much restriction. Therefore, UE should monitor BCCH modification indication occasion additionally.
How we should define threshold between long DRX and short would require further discussion. RAN4 agreed to have different measurement requirement between long DRX and short DRX. Therefore, same separation may be applied. However, it’s still under discussion on threshold between long DRX and short DRX. We propose to wait for RAN4 decision on this aspect.
Proposal 3: RAN2 should define method to align some of BCCH modification indication occasions and DRX on-duration for UE in long DRX  in order to avoid additional wake-up
3. Conclusion
This document discusses main issues on BCCH modification indication for LTE_ACTIVE, and proposes following points.
Proposal 1: BCCH modification indication occasion should be informed to UE by system information
Proposal 2: BCCH modification indication period for one UE is equal or multiple of paging period
Proposal 3: RAN2 should define method to align some of BCCH modification indication occasions and DRX on-duration for UE in long DRX in order to avoid additional wake-up
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