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1 Introduction

For idle mode paging in LTE, as in UMTS, it is suggested that there should be configurable paging occasions in time in a given DRX cycle. The number of groups of paging occasions per paging interval in time should be flexible and determined by a parameter (broadcast on the BCCH) given to the UE. A UE has only one paging occasion per paging interval.

To support power saving in the UE each UE should know its paging occasion on subframe level i.e. the UE only needs to check one subframe per DRX cycle for a paging indication/message.

Downlink time-frequency resources containing a data transmission for a UE on the Downlink Shared Channel DL-SCH are normally indicated on the Physical Downlink Control Channel (PDCCH) transmitted immediately before the data. The UE then needs to buffer the entire DL-SCH across the full system bandwidth until it has decoded the PDCCH, in case there is some data for it on the PDSCH. Consequently it needs to keep its receiver switched on while it decodes the PDCCH. This consumes energy and reduces the battery life of the UE. This does not seem appropriate for idle-mode paging, so in this paper we discuss a possible modification.

2 Power Saving

In order to enable the UE to switch off its receiver while it is decoding the PDCCH, we propose that for the case of idle-mode paging only, there should be a delay between the control channel transmission and the start of the data transmission (on DL-SCH. This would enable the UE to switch off its receiver while it decoded the PDCCH, even if there was a message on the DL-SCH. 

As well as power saving another reason for a delay [1] is that if one paging message of one paging sub-frame cannot page all UEs that should be paged, then a second paging message can be created and transmitted in another paging sub-frame in the same paging occasion.  

For example, a UE could have a delay of 1 subframe configured, as shown in Figure 1. The UE would then 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 some data 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 from the other half.

3 Conclusions

We propose that when in idle mode, the PDCCH should refer to DL-SCH in the following subframe. This would enable the UE to switch off its receiver at the end of the PDCCH transmission, while it decoded the PDCCH, and only switch it on for the PDSCH in the next subframe if the decoded paging indicator in the first subframe indicated that there would be a paging message on the DL-SCH in the next subframe.
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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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