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1 Introduction
In last RAN1 meeting, extended cell DTX was discussed in [1]. In last RAN plenary, work item for extended cell DTX was discussed in [2] and concluded that can be discussed in RAN1 under the LTE-Advanced agenda item.

This document discusses the saving gain by the reduction of the used frequency with backward compatible solution. 
2 Discussion
[1] calculates the 7.1% PA transmission time from 28% of maximum MBSFN configuration. This calculation does not consider the reduction on the transmission frequency. If the cells are operated in multiple component carriers regardless of contiguous or non-contiguous, the PA transmission usage also can be saved in frequency domain. Let's consider following example.

A operation:
20 MHz operation with 1 component carrier

B operation:
5 MHz operation with backward compatible carrier and 15 MHz operation with extended carrier

Here we assume extended carrier does not transmit any signal including CRS/SCH when no connected UE exists. By operating B type, one can reduce 75% of the transmission. So following numbers would be obtained.


A operation with maximum MBSFN configuration

28 %


A operation with enhanced cell DTX





7.1 %


B operation with maximum MBSFN configuration

7  %


B operation with enhanced cell DTX





1.8 %

We note that the similar gain can be obtained by the reduction of the frequency solely.
Above discussion is based on the assumption that UE is still able to camp on the cell with DTX state. In urban area, the cell is often operated in interference limited and just switch off the whole cell transmission does not always cause the lack of the coverage. In such case, the eNB transmission power can be 100% off. This is the most efficient from power saving perspective. The demerit is to switch-on again takes some time because the UEs in neighbour cells are required to be handover/cell reselection to new switched on cell. On the other hand, if the cell DTX is based on the long-term statics like to switch-off during the midnight via the order of 2-3 hours, it would not be big problem by this approach. In addition, we discussed above case is based on extended carrier assuming fast on/off of the state change. On the other hand, if switch-off is based on the long-term, backward compatible CC is also possible to use it as it can be based on cell reselection procedure.
3 Proposal
We propose following:

- To evaluate the gain also with backward compatible manner like the reduction of the used frequency

- To discuss the speed of the procedure to enter power saving statues
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Annex
In case we discuss non-backward compatible solution like [1], we propose following are some discussion points.
System information transmission except BCH
Although it looks just to transmit BCH is described in [1] as System information, our understanding is other BCCH are also transmitted especially SystemInformationBlockType1 and SystemInformationBlockType2 in enhanced cell DTX states. In addition, other System information is also transmitted almost as usual. Then UE can find the cell by cell search and camp on the cell with extended cell DTX state. The difference would be only how to keep/update the measurement of the cells in UE's list.
The operation by the relay

The power is provided by diesel generators was discussed in [1]. In addition to the electricity, the backhaul line itself may be also expensive and/or unreliable. 
The need of UE identification of the cell with extended cell DTX
In [1], it is proposed that in networks with multiple carriers, extended cell DTX could be introduced on all carriers except one, and the network would still be able to accommodate legacy terminals not supporting the measurements on the secondary SCH. This means idle UE should aware which carrier or cells is operated in cell DTX and which carriers or cells are operated in non-cell DTX if UE don't support the measurements on the secondary SCH. As release 8 UE does not support such function, it would be useful that the cell with extended cell DTX is seen as barred cell for the UE not supporting the measurements on the secondary SCH. We think such discussion should be carried out in RAN2.
In addition, [1] also proposed that the UE not supporting the measurements on the secondary SCH roams to the networks without extended cell DTX or the network based on WCDMA/HSPA, CDMA2000, or even GSM. Although this means the network who want to have more roaming UE would not operated in extended cell DTX, this may be one operating scenario. To be seen as barred cell for UE not supporting the measurement on the secondary SCH can prevent the possible modification on PLMN selection or inter RAT reselection procedure. This would be also in RAN2 discussion.
With using the method to be seen as barred cell for UE not supporting the measurement on the secondary SCH, it can avoid the UE camp on the cell with enhanced cell DTX states.
After UE finds the cell by SCH, UE does not always to receive system information for the corresponding cell. UE measures these cells's RSRP/RSRQ and if it is sufficiently good to fulfil some criteria defined in [4], UE camp on the cell. The measurement results of RSRP/RSRQ by CRS to the cell with enhanced cell DTX states would be usually worse than the measurement of RSRP/RSRQ by the secondary SCH because not all CRS are transmitted. This also helps to avoid UE does not support the measurement on the secondary SCH camp on the cell with enhanced cell DTX states. To be seen as barred cell for UE not supporting the measurement by the secondary SCH would logically prevent such UE from camping on such cells.
The impact on UE battery life
In case of non-extended cell DTX operation, UE can measure multiple cells' RSRP/RSRQ only receiving some subframes in spite of the asynchronous operation by using CRS because CRS is available in all the subframes. In addition, CRS is transmitted from whole the system bandwidth. Therefore, using such wideband measurement and using the multiple cells measurement simultaneously, UE can save the time to wake up and can reduce the battery usage. 
On the other hand, to measure RSRP/RSRQ by the secondary SCH implies that UE is required to receive the secondary SCH, which is not provided in all subframes. In addition, S-SCH from multiple cells would have totally different timing in case of asynchronous network.
Therefore, we see battery consumption impacts to UE by introducing enhanced cell DTX operation. It would be the trade-off on how much eNB transmission power is saved and how much UE battery consumption is saved.
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