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1.
Introduction

The purpose of this contribution is to present information related to the development of the E-UTRAN FDD – E-UTRAN FDD handover: unknown target cell, E-UTRAN FDD – UTRAN FDD handover: unknown target cell and E-UTRAN FDD – GSM handover: unknown target cell tests. The tests are similar to the E-UTRAN FDD – E)-UTRAN FDD handover test in [5] clause 5.1.3, E-UTRAN FDD – UTRAN FDD handover test in [5] clause 5.2.1 and E-UTRAN FDD – GSM handover test in [4] clause 5.2.3.  The test scenarios necessitate performing handover where the target cell is unknown within a specified timeframe.
2. Test Methodology
E-UTRAN FDD – E-UTRAN FDD handover: unknown target cell

The objective of the E-UTRAN FDD – E-UTRAN FDD handover: unknown target cell is to verify the UE‘s ability to transfer a connection between the UE and inter-frequency E-UTRAN to E-UTRAN within the requirements for handover to an unknown target cell. 

The E-UTRA FDD Cell 1 (serving cell) is the initially camped cell with received level RSRP set to -94 dBm/15 kHz, which Cell 1 is assumed to be strong enough during the test.

The E-UTRA FDD Cell 2 (target cell) is the cell where the received level RSRP is initially - infinity and becomes 3 dB stronger than Cell 2 during T2. 

At the beginning of the test, only Cell 1 is active (serving cell) and Cell 2 is not detectable. The start of T2 is the instant when the last TTI containing the RRC message implying handover is received in the UE. Starting T2, Cell 2 which is on a different carrier becomes detectable and the network sends out an RRC handover command indicating to go to Cell 2. The UE should perform cell search and do a handover to Cell 2 during T2.
The requirements for handover to an unknown target cell are based on [1] are as such;

The handover to an unknown target (Cell 2) during time during T2 is the delay from the last TTI containing the RRC message with the handover command from Cell 1 to the instant when the UE starts sending PRACH to Cell 2 (target cell).
Cell Search delay Tsearch = [FFS] (currently this is not specified in the core specification)
Handover delay Dhandover = maximum RRC procedure delay + Tinterrupt = 50 ms
Tinterrupt = Tsearch + TIU + 20 ms

Tsearch = 0, since Cell 2 is known prior to the test

TIU = 15 ms, since 10 ms due to uncertainty in frame and 5 ms additional delay due to PRACH transmission occasion

Maximum RRC procedure delay = 15 ms as defined in TS 36.331 [4] clause 11.2
The handover to an unknown target cell delay shall be less than a total of [Tsearch for the unknown cell] + 50 ms in this test case (note: this gives a total of [FFS] plus 50 ms for handover delay Dhandover).
No gap patterns or measurement reporting triggers (i.e. events) are used in the test.
E-UTRAN FDD – UTRAN FDD handover: unknown target cell
The objective of the E-UTRAN FDD – UTRAN FDD handover: unknown target cell is to verify the UE‘s ability to transfer a connection between the UE and inter-frequency E-UTRAN to E-UTRAN within the requirements for handover to an unknown target cell. 

The E-UTRA FDD Cell 1 (serving cell) is the initially camped cell with received level RSRP set to -98 dBm/15 kHz, which Cell 1 is assumed to be strong enough during the test.

The UTRA FDD Cell 2 (target cell) is the cell where the received level RSRP is initially - infinity and becomes stronger than Cell 2 during T2. 

At the beginning of the test, only Cell 1 is active (serving cell) and Cell 2 is not detectable. The start of T2 is the instant when the last TTI containing the RRC message implying handover is received in the UE. Starting T2, Cell 2 which is the UTRA cell becomes detectable and the network sends out an RRC handover command indicating to go to Cell 2. The UE should perform a handover to Cell 2 during T2.

The requirements for handover to an unknown target cell are based on [2] are as such;

The handover to an unknown target (Cell 2) during time during T2 is the delay from the last TTI containing the RRC message with the handover command from Cell 1 to the instant when the UE starts sending PRACH to Cell 2 (target cell).

The handover to an unknown target cell delay test requirement in this case is expressed as:

Handover delay Dhandover = maximum RRC procedure delay + Tinterrupt2 (note: the target cell is unknown)

Tinterrupt2 = TIU + Tsync+ 150 + 10*Fmax ms

TIU = 10 ms; TIU can be up to one UTRA frame (10 ms).

Fmax = 4 radio frames; The maximum radio frames within the transmission time intervals to fit into DCCH with 40 ms TTI

Tsync = 40 ms; In case higher layers indicate the usage of a post-verification period Tsync = 0 ms. Otherwise Tsync = 40 ms

Maximum RRC procedure delay = 50 ms 

The handover to an unknown target cell delay shall be less than a total of 290 ms in this test case (note: this gives a total of 50 ms for maximum RRC procedure delay plus 240 ms for Tinterrupt2).
No gap patterns or measurement reporting triggers (i.e. events) are used in the test.
E-UTRAN FDD – GSM handover: unknown target cell
The objective of the E-UTRAN FDD – GSM handover: unknown target cell is to verify the UE ‘s ability to transfer a connection between the UE and inter-frequency E-UTRAN to E-UTRAN within the requirements for handover to an unknown target cell. 

The E-UTRA FDD Cell 1 (serving cell) is the initially camped cell with received level RSRP set to -94 dBm/15 kHz, which Cell 1 is assumed to be strong enough during the test.

The GSM Cell 2 (target cell) is the cell where the received level RSRP is initially - infinity and becomes stronger than Cell 2 during T2. 

At the beginning of the test, only Cell 1 is active (serving cell) and Cell 2 is not detectable. The start of T2 is the instant when the last TTI containing the RRC message implying handover is received in the UE. Starting T2, Cell 2 which is the GSM cell becomes detectable and the network sends out an RRC handover command indicating to go to Cell 2. The UE should perform a handover to Cell 2 during T2.

The requirements for handover to an unknown target cell are based on [3] and are as such;

The handover to an unknown target (Cell 2) during time during T2 is the delay from the last TTI containing the RRC message with the handover command from Cell 1 to the instant when the UE starts sending PRACH to Cell 2 (target cell).

The handover to an unknown target cell delay test requirement in this case is expressed as:

Handover delay THandover delay = handover delay + Toffset + TUL
Handover delay = 190 ms; this is based on handover delay value as defined in Table 5.2.3.3.-1

Toffset = 4.65 ms; GSM timing uncertainty between the time from when the UE is ready to transmit until the start of the next timeslot in GSM 26 multiframe structure

TUL = 4.65 ms; the time the UE has to wait in case the next timeslot is an idle frame or a SACCH frame

The handover to an unknown target cell delay shall be less than a total of 200 ms in this test case (note: this gives a total of 199.3 ms but the test allows 200 ms).
No gap patterns or measurement reporting triggers (i.e. events) are used in the test.
3. Summary
In this paper information was given related to E-UTRAN FDD – E-UTRAN FDD handover: unknown target cell, E-UTRAN FDD – UTRAN FDD handover: unknown target cell and E-UTRAN FDD – GSM handover: unknown target cell on test objective and input on test requirements for handover to an unknown target cell delay requirements.
4. Recommendations

Incorporate findings into specification TS 36.521-3.
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