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1. Introduction

Six CA handover test cases 8.2.4.17.X, 8.2.4.19.x and 8.2.4.20.x test various complex scenarios involving CA + Handover. In these test cases UE with 2 Carrier components is handed over and will have different set of 2 carrier components. Ideally to perform such scenario without cell reuse, we would require atleast 4 cells. 
For following reasons these scenarios are realised by max 3 cells

· SS resource optimisations [More than 3 cells require proper justification]

· Certain bands have single frequency and hence inter band CA for above scenarious cannot be achieved by 4 cells on 4 different frequencies.

Following is cell configuration summary in these 6 test cases 

	Test case
	Before HO
	After HO
	Comments

	
	Pcell
	Scell
	Pcell
	Scell
	

	8.2.4.17.1
	cell 1
	cell 3
	cell 3
	cell 1
	Pcell becomes Scell and Scell Becomes Pcell

	8.2.4.17.2
	cell 1
	cell 10
	cell 10
	cell 1
	Pcell becomes Scell and Scell Becomes Pcell

	8.2.4.19.1
	cell 3
	cell 1 
	cell 6
	cell 1
	no Scell change

	8.2.4.19.2
	cell 3
	cell 10
	cell 1
	cell 10
	no Scell change

	8.2.4.20.1
	cell 1
	cell 3
	cell 12
	cell 1
	Pcell becomes Scell

	8.2.4.20.2
	cell 1
	cell 10
	cell 30
	cell 1
	Pcell becomes Scell


As a result of this the handover sequence needs to be strictly scheduled with proper time budgeting. The document proposes 

1. The sequence of activities for inter cell CA handover

2. The semantic change for SYSTEM_CTRL_REQ->Timing info for PDCP counter set.
2.  Changes to 36.523-3 adding new clause 7.16.1a
7.16.1
Sequence of inter-cell handover

In general, the Inter-Cell handover is done without activation time, i.e. the timing information for configuration of the SS and sending of the RRCConnectionReconfiguration is ‘Now'.

1.
Transfer of the PDCP Count for AM DRBs from source to target cell:

a)
Source Cell: Get PDCP COUNT.

b)
Target Cell: Set PDCP COUNT.

NOTE 1:
There shall be no further sending/receiving of AM DRB data before the HO has been done.

2.
Target Cell:
Inform the SS about the HO and about the source cell id.

3.
Target Cell:
Configure RACH procedure either dedicated or C-RNTI based.

4.
Target Cell:
Activate security.

NOTE 2:
For AM DRBs the PDCP count is maintained (for SRBs and UM DRBs the PDCP count is reset).

5.
Target Cell:
configure DRX and measurement gap configuration (if necessary).

NOTE 3:
As long as the DRX configuration is not modified by the RRCConnectionReconfiguration the target cell gets the same DRX configuration as the source cell.

NOTE 3A:
According to TS 36.331 clause 5.5.6.1 the measurement gap configuration is released at the UE due to the handover, therefore nothing needs to be configured at the target cell regarding measurement gaps unless a new measurement gap configuration is explicitly given in the RRCConnnectionReconfiguration.

6.
Source Cell:
Stop periodic TA.

NOTE 4:
Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.

7.
Target Cell:
Configure UL grant configuration ("OnSR", periodic TA is not started).

8.
Source Cell:
Send RRCConnectionReconfiguration.

9.
Target Cell:
Receive RRCConnectionReconfigurationComplete.

10.
Target Cell:
Start periodic TA.

11.
Target Cell:
Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS PDU).

12.
Target Cell:
Re-configure RACH procedure as for initial access.

13.
Source Cell:
Reset SRBs and DRBs.

14.
Source Cell:
Release DRX and MeasGapConfig configuration.

7.16.1a
Sequence of Inter Cell CA Handover [more than one CC before and after handover]
The Inter-Cell handover is done with activation time, i.e. the timing information for configuration of the SS and sending of the RRCConnectionReconfiguration is explicit. Time ‘T’ is a future time and ti,me T1 = T + 40 ms.
At Time T steps 1-3:

1. Source Pcell: Configure source primary cell for stop of automatic Time alignment MCE transmission by SS

2. Target Pcell: Configure target pcell for no RACH response transmission

3. Source Pcell: Schedule the transmission of RRC Connection Reconfiuration message to UE requesting Handover to target Pcell and Scell

At time T1: steps 4-12

4.  Target Pcell: If target Pcell is same as source Scell, configure SS for target Pcell to be converted from a Scell to Pcell

5. Transfer of the PDCP Count for AM DRBs from source to target Pcell:

a)
Source PCell: Get PDCP COUNT.

b)
Target PCell: Set PDCP COUNT.

NOTE 1:
There shall be no further sending/receiving of AM DRB data before the HO has been done.

6.
Target PCell:
Inform the SS about the HO and about the source Pcell id.

7.
Target PCell:
Configure RACH procedure either dedicated or C-RNTI based.

8.
Target PCell:
Activate security.

NOTE 2:
For AM DRBs the PDCP count is maintained (for SRBs and UM DRBs the PDCP count is reset).

9.
Target PCell & Target Scell:
configure DRX and measurement gap configuration (if necessary).

NOTE 3:
As long as the DRX configuration is not modified by the RRCConnectionReconfiguration the target cell gets the same DRX configuration as the source cell.

NOTE 3A:
According to TS 36.331 clause 5.5.6.1 the measurement gap configuration is released at the UE due to the handover, therefore nothing needs to be configured at the target cell regarding measurement gaps unless a new measurement gap configuration is explicitly given in the RRCConnnectionReconfiguration.

10.
Target PCell:
Configure UL grant configuration ("OnSR", periodic TA is not started).

11.
Target  PCell:
Configure Target Pcell as Pcell.

12.
Target SCell:
Configure Target Scell for




12.1 Configure RACH procedure C-RNTI based.
                                 12.2 Configure UL grant configuration ("OnSR", periodic TA is not started).
                                 12.3 Configure target SCell as Scell with new Pcell association
13.
Target PCell:
Receive RRCConnectionReconfigurationComplete
14.Target PCell:
Start periodic TA.

15.
Target PCell:
Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS PDU).

16.
Source PCell:
If source Pcell is not target  Scell, re-configure RACH procedure as for initial access.

17.
Source PCell:
If source Pcell is not target  Scell, reset SRBs and DRBs.
18.  Source Pcell:    If source Pcell is not target  Scell, configure from Pcell to normal cell
19.
Source SCell:
If source Scell is neither target Pcell or Scell, Release DRX and MeasGapConfig configuration.
20.  Source Scell:    If source Scell is neither target Pcell or Scell, configure from Scell to normal cell

21. Source Scell:    If source Scell is neither target Pcell or Scell, Configure UL grant configuration ("OnSR", periodic TA is not started).

3. Changes to timing info semantics for PDCPCount
type record SYSTEM_CTRL_REQ {

    ReqAspCommonPart_Type       Common,         /* TimingInfo depends on respective primitive: */

    SystemRequest_Type          Request         /* - Cell

                                                 *   TimingInfo: 'now' (in general)

                                                 * - CellAttenuationList

                                                 *   TimingInfo: 'now' (in general, but activation time may be used also)

                                                 * - RadioBearerList

                                                 *   TimingInfo: 'now' in general;

                                                 *     activation time may be used in special case for release and/or reconfiguration of one or several RBs;

                                                 *     the following rules shall be considered:

                                                 *       - release/Reconfiguration of an RB shall not be scheduled ealier than 5ms after a previous data transmission on this RB

                                                 *       - subsequent release and reconfiguration(s) shall be scheduled with an interval of at least 5ms

                                                 *       - a subsequent data transmission on an RB shall not be scheduled ealier than 5ms after the last reconfiguration of the RB

                                                 *     the configuration shall be performed exactly at the given time

                                                 * - EnquireTiming

                                                 *   TimingInfo: 'now'

                                                 * - AS_Security

                                                 *   TimingInfo: 'now';

                                                 *   NOTE: "activation time" may be specified in the primitive based on PDCP SQN

                                                 * - Sps

                                                 *   TimingInfo: activation time for SPS assignment transmission

                                                 * - Paging

                                                 *   TimingInfo: Calculated paging occassion

                                                 * - L1MacIndCtrl

                                                 *   TimingInfo: 'now' (in general)

                                                 * - PdcpCount-Get
                                                 *   TimingInfo: 'now'
                                                 *   PdcpCount-Set

                                                 *   TimingInfo: 'now'(in general), explicitly scheduled in case of CA inter cell handover
                                                 * - L1_TestMode

                                                 *   TimingInfo: depends on the test mode;

                                                 *   activation time is used e.g. for manipulation of the CRC

                                                 * - PdcchOrder

                                                 *   TimingInfo: 'now' (in general)

                                                 */

  };

