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1 Introduction

For normal PDSCH transmissions, the scheduling information is transmitted on the PDCCH of the same subframe. This is appropriate for UEs in connected mode. 

In this paper we discuss the transmission and reception of scheduling information for paging messages in idle mode.

2 Discussion

When the UE is in idle mode, it can receive paging messages at certain designated paging occasions. In such cases, the “paging indicator” is the PDCCH signalling, and the paging message is carried on the PDSCH. 

Also when the UE is in idle mode, it is important to maximise stand-by time by minimising the amount of time for which the UE has to switch on its receiver. 

Consequently, in order to minimise power consumption, the UE would turn off its receiver in idle mode except when it is actually necessary. It would turn on its receiver to read the PDCCH at each designated paging occasion. However, if the paging message follows the “paging indicator” in the same subframe, the UE would also have to keep its receiver switched on to buffer the entire PDSCH across the full system bandwidth until it has decoded the PDCCH at every paging occasion, even if there is no paging message for the UE

Therefore, in order to allow the UE to turn on its receiver only for reading the PDCCH, and to switch off its receiver while it decodes the PDCCH, we propose that for the case of idle-mode paging only, there should be a delay between the PDCCH transmission and the start of the corresponding data (paging message) transmission (on PDSCH). 

Without this delay, the UE would have to keep its receiver switched on unnecessarily while decoding the PDCCH at every paging occasion (regardless of whether any UE was paged or not). This would not help to give a good stand-by time for LTE terminals. 

We propose that a fixed delay of 1 subframe should be used, as shown in Figure 1. The UE would then be able to switch off its receiver at the end of the PDCCH transmission, and only switch it on for the PDSCH in the next subframe if the decoded PDCCH in the first subframe indicated that the PDSCH in the next subframe would contain a paging message for it. 
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Figure 1: 1 subframe delay between the PDCCH and PDSCH for paging in idle mode

In order to enable full usage of PDCCH and PDSCH in the paging occasions, it would be possible to configure the paging occasions for half the UEs to be offset by one subframe compared to the other half.

3 Conclusions

We propose that when in idle mode, the PDCCH should refer to PDSCH in the following subframe. This would enable increased power saving for paging reception in idle mode.

Note that this modification would not affect the operation and timing of PDCCH and PDSCH in connected mode. 

� Note that the exact power saving achieved by the proposed delay will be implementation-dependent. Relevant factors include the time taken to decode the PDCCH, the speed at which the receiver can be switched on and off, and which parts of the receiver can be switched on and off independently. Typically, some parts of the receiver can be switched on and off much faster than others, allowing some power savings to be achieved very quickly. 
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If the decoded PDCCH contains a paging indicator, the UE will switch on its receiver to receive the paging message in the next subframe
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