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1. Introduction

In previous RAN2 meetings, it was agreed that the paging message is used to inform UEs in both of RRC_IDLE and RRC_CONNECTED about system information change [1]. However, how UE in RRC_CONNECTED monitors paging for system information change detection in detail is FFS. This contribution discusses how to read paging message for UE in RRC_CONNECTED and we propose:
· UE may monitor whichever paging occasion the UE can receive. For ETWS, frequency to monitor paging is defined additionally
· UE should be able to read paging message during DRX on-duration when DRX is used 

· The system information change should be indicated in PDCCH of the paging
· UE is not required to receive system information and paging at the same time
Note that this document is a revised version of R2-082947, since we should consider that ETWS primary notification or indication for ETWS primary notification may be transmitted in paging.
2. Discussion
2.1. Reception of paging for UE in connected mode
For UE in idle mode, Paging Frame (PF) and Paging Occasion (PO) are determined by using the PCCH configuraiton parameters provided in system information [2]. Paging behaviour is illustrated in figure 1. In the figure, Paging DRX cycle “T” is 256 radio frames (i.e. 2.56s), the number of paging group “N” is 64, and the number of paging occasion in one radio frame “Ns” is 4. Thus PF is determined per 4 radio frames and PO in one radio frame is subframe #0, #4, #5 and #9 (pink box in figure 1). Which subframe a UE should monitor depends on the UE_ID calculated by IMSI. UE needs to monitor one PO per Paging DRX cycle.
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Figure 1 Paging behaviour
UE in connected mode may monitor whichever paging occasion the UE can receive because paging messages for UE in connected mode are common for all UEs, if UE in non-DRX. Note that if system information change is not indicated in PDCCH and to be indicated on paging message in PDSCH, eNB is required to transmit paging message in PDSCH in all possible paging subframe. Therefore, the system information change should be indicated in paging of PDCCH.  Thus UE needs only to monitor one or several PO(s) per modification period based on the reliability of paging reception. However, if paging is used to transmit ETWS primary notification or indication for ETWS primary notification and network and UE support ETWS, UE needs to monitor paging at least once per 4 sec. If long modification period is configured (i.e. 5s or 10s) and UE only monitors paging once per modification period, UE can’t receive ETWS primary notification satisfying the requirement. In this case, UE needs to monitor paging periodically (e.g. per 4 sec) within modification period.
Battery power consumption should be considered for UE in long DRX. When long DRX is used, it’s better to read paging message during DRX on-duration in order to reduce battery power consumption. This behaviour is illustrated in figure 2. In the figure, UE monitors subframe #0 in the first radio frame within paging DRX cycle during on-duration. It’s possible for eNB to align on-duration with paging occasion by on-duration configuration. Therefore, it could be considered that this issue could be left to eNB operation. However, from UE implementation perspective, it’s better to define specific behaviour to align on-duration with paging occasion, since UE power consumption behaviour can be optimized for the specific behaviour. For example, it could be considered to decide DRX on-duration based on paging occasion, e.g. C-RNTI is considered as UE_ID to decide DRX on-duration [3]. If there is no specific relation between on-duration and paging occasion, UE implementation to reduce battery power consumption would be complicated, or could not be optimized well, since several possibilities has to be considered. 
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Figure 2 Paging behaviour for UE in connected mode with DRX
Proposal 1: UE in connected mode may monitor whichever paging occasion the UE can receive. For ETWS, frequency to monitor paging is defined additionally.
Proposal 2: UE in connected mode should be able to read paging message during DRX on-duration when DRX is used.
Proposal 3: The system information change should be indicated in PDCCH of the paging.
2.2. Reception between paging and system information

In current assumption, UE has capability to receive two transport blocks, one for unicast and one for system information. If paging is transmitted in the same subframe where system information is transmitted, UE in connected mode can’t receive system information, paging and unicast data at same time. If system information is not modified in current modification period, UE does not need to receive system information and only needs to receive paging to know system information change in the next modification period. UE needs receive new system information at least SIB1 and SIB2 during modification period when system information is updated. In this case, UE can receive system information in priority to paging reception until it completes to receive system information (whether all SI or at least SIB1 and SIB2 is FFS). UE can monitor paging during paging occasion which are not used for system information transmission, or start monitoring paging after UE completes system information reception. Therefore, we propose that UE is only required to receive two transport blocks, one for unicast and one for system information or paging
Proposal 4: UE is only required to receive two transport blocks, one for unicast and one for system information or paging.
3. Conclusion

This contribution discussed how to read paging message for UE in connected mode . We proposed to agree following points;
Proposal 1: UE in connected mode may monitor whichever paging occasion the UE can receive. For ETWS, frequency to monitor paging is defined additionally.
Proposal 2: UE in connected mode should be able to read paging message during DRX on-duration when DRX is used.
Proposal 3: The system information change should be indicated in PDCCH of the paging.
Proposal 4: UE is only required to receive two transport blocks, one for unicast and one for system information or paging.
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