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1 Introduction
One aspect of the Rel-12 Energy Savings enhancements for the overlaid scenario is “UE proximity detection”, which the coverage eNB may use to help select the ES cells that potentially provide the most significant offload gains when activated. This contribution provides more information about the proposal based on uplink signal detection.
2 Description
2.1 PRACH-based UE proximity solution
2.1.1 Procedure description
For PRACH-based UE proximity detection, the ES cell detects a preamble transmitted by a UE on a PRACH of the Coverage Cell. It uses the existing RACH procedure.
· The ES cell eNB obtains the Coverage Cell’s PRACH transmission configuration from the Coverage Cell eNB. Rel-8 and later E-UTRAN already supports exchanging PRACH configurations between eNBs. 
· The Coverage Cell eNB assigns preambles to UEs for transmission on the PRACH according to the usual procedure. 
· The Coverage Cell eNB provides an ES cell eNB with the resources to be used for specific UE PRACH transmissions (i.e., preamble, time/frequency resources). This requires a change to the specification. 
· The eNB provides the same parameters to the ES cell that are sent to a UE for a PRACH transmission so that the ES cell is able to receive the PRACH transmission. 
· The ES cell configures a PRACH according to the Coverage Cell’s configuration and attempts to detect the PRACH transmissions according to the information received from the Coverage Cell eNB. At this time, this is the only physical channel being used by the ES cell.
· The Coverage Cell sends PDCCH Order message to the UEs. The PDCCH Order message includes the radio resources to be used for specific UE PRACH transmissions (i.e., preamble, time/frequency resources) according to the usual procedure. This is the same information that the ES cell received.
· The UEs transmit their assigned preamble using the assigned resources according to the usual procedure.

· The ES cell detects the PRACH preamble transmissions and sends the received preamble to the Coverage Cell eNB. 
· The Coverage Cell eNB identifies UEs based on the preambles received from the ES cells, according to the earlier preamble assignments. This allows the Coverage Cell eNB to determine which UEs are nearby an ES cell. The Coverage cell eNB is also able to determine the aggregate load level of the UEs that are near an ES cell, which helps the Coverage Cell eNB to determine which ES cell should be switched on. 
2.1.2 Random Access procedure initiation

The MAC protocol in TS 36.321 specifies the use of PDCCH order to initiate the Random Access procedure. Relevant text from this specification is shown in the box below.
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The stage 2 specification (TS 36.300) provides a list of the events for which the random access procedure is performed. The relevant text from TS36.300 is shown in the box below.
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A small change in TS36.300 is required for the procedure described above. UE proximity detection would be added to the list of the events for which random access procedure is to be performed
Proposal 1: Include in the TR the description of the UE proximity detection method based on the detection of PRACH transmissions by ES cells. Proposed text for the TR is included in the Annex.

2.2 Uplink signal detection-based solutions
Three proposals for UE proximity detection have been proposed; UE measurement-based, IoT measurement-based, and uplink signal detection-based. The following points can be made about uplink signal detection-based proposal.
· Only the receivers of the ES cell are turned on for UE detection and only a small part of the frequency is processed. Since the ES cell transmitters are not switched on, there is less impact on energy consumption and interference during the UE detection phase.

· The transmissions of the uplink signals, such as PRACH, are made up of a code sequence and do not involve higher layer radio protocols such as Layer 3 signaling and UE measurements and measurement reporting are not required. Significant delay is added if the procedure requires the UE to perform downlink measurements.
· An ES cell’s receiver resources are not in use at the time before the UE detection procedure is initiated since it is deactivated and is not serving its own UEs. If the Coverage Cell and the ES cell operate in the same frequency band, the ES cell’s receiver resources may be used for uplink signal detection for the UE proximity detection procedure. If the Coverage Cell and the ES cell operate in a different frequency band, the ES cell’s receiver resources may be able to be used for uplink signal detection for the UE proximity if the ES cell supports the required band and the ES cell is able to be automatically configured. 
Proposal 2: Include in the TR the above points about UE proximity detection based on uplink signal detection. Proposed text for the TR is included in the Annex.

3 Conclusion
Proposal 1: Include in the TR the advantages of the uplink signal detection method for UE proximity detection. Proposed text for the TR is included in the Annex.

Proposal 2: Include in the TR additional information about UE proximity detection based on PRACH. Proposed text for the TR is included in the Annex.

Proposal 3: Include in the TR evaluation criteria for UE proximity detection solutions that consider interference impacts, energy consumption impacts, and detection effectiveness. Proposed text for the TR is included in the Annex.
Proposal 4: Include in the TR a description for UE proximity detection solution based on PRACH based on the foregoing discussion. Proposed text for the TR is included in the Annex.
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PRACH-based UE proximity solution description

For PRACH-based UE proximity detection, the ES cell detects a preamble transmitted by a UE on a PRACH of the Coverage Cell. It uses the existing RACH procedure.
· The ES cell eNB obtains the Coverage Cell’s PRACH transmission configuration from the Coverage Cell eNB. Rel-8 and later E-UTRAN already supports exchanging PRACH configurations between eNBs. 
· The Coverage Cell eNB assigns preambles to UEs for transmission on the PRACH according to the usual procedure. 
· The Coverage Cell eNB provides an ES cell eNB with the resources to be used for specific UE PRACH transmissions (i.e., preamble, time/frequency resources). This requires a change to the specification. 
· The eNB provides the same parameters to the ES cell that are sent to a UE for a PRACH transmission so that the ES cell is able to receive the PRACH transmission. 
· The ES cell configures a PRACH according to the Coverage Cell’s configuration and attempts to detect the PRACH transmissions according to the information received from the Coverage Cell eNB. At this time, this is the only physical channel being used by the ES cell.
· The Coverage Cell sends PDCCH Order message to the UEs. The PDCCH Order message includes the radio resources to be used for specific UE PRACH transmissions (i.e., preamble, time/frequency resources) according to the usual procedure. This is the same information that the ES cell received.
· The UEs transmit their assigned preamble using the assigned resources according to the usual procedure.

· The ES cell detects the PRACH preamble transmissions and sends the received preamble to the Coverage Cell eNB. 
· The Coverage Cell eNB identifies UEs based on the preambles received from the ES cells, according to the earlier preamble assignments. This allows the Coverage Cell eNB to determine which UEs are nearby an ES cell. The Coverage cell eNB is also able to determine the aggregate load level of the UEs that are near an ES cell, which helps the Coverage Cell eNB to determine which ES cell should be switched on. 
Random Access procedure initiation
The MAC protocol in TS 36.321 specifies in section 5.1.1 the use of PDCCH order to initiate the Random Access procedure. 

The stage 2 specification (TS 36.300), in section 10.1.5 provides a list of the events for which the random access procedure is performed. A small change in TS36.300 is required for the procedure described above. UE proximity detection would be added to the list of the events for which random access procedure is to be performed
	TS 36.321


5.1	Random Access procedure


5.1.1	Random Access Procedure initialization


The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sublayer itself. Random Access procedure on an SCell shall only be initiated by a PDCCH order. If a UE receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, and for a specific Serving Cell, the UE shall initiate a Random Access procedure on this Serving Cell. For Random Access on the PCell a PDCCH order or RRC optionally indicate the ra-PreambleIndex and the ra-PRACH-MaskIndex; and for Random Access on an SCell, the PDCCH order indicates the ra-PreambleIndex with a value different from 000000 and the ra-PRACH-MaskIndex. For the pTAG preamble transmission on PRACH and reception of a PDCCH order are only supported for PCell.








	TS 36.300


10.1.5	Random Access Procedure


The random access procedure is characterized by:


-	Common procedure for FDD and TDD;


-	One procedure irrespective of cell size and the number of serving cells when CA is configured;


The random access procedure is performed for the following six events:


-	Initial access from RRC_IDLE;


-	RRC Connection Re-establishment procedure;


-	Handover;


-	DL data arrival during RRC_CONNECTED requiring random access procedure;


-	UL data arrival during RRC_CONNECTED requiring random access procedure;


-	For positioning purpose during RRC_CONNECTED requiring random access procedure;
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