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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#99 meeting [1], the following conclusion was concluded. Although the conclusion was made targeting Rel-16, it was observed during the discussion that only one or two companies had clarification comments, and conclusion were made under timeline pressure.
	Conclusion:
· Do not support cross-carrier PDCCH order in Rel-16


In this contribution, the motivation, benefit and detailed DCI design of cross-carrier triggering PDCCH order is again explained. It can be seen that the required specification impact is very margin and thus support of cross-carrier triggering PDCCH order in Rel-16 is proposed.
[bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: _Ref129681832]Cross-carrier triggering PDCCH order
The intention of carrier aggregation is to aggregate multiple consecutive or non-contiguous carriers into larger bandwidths to support higher data throughput. After a SCell is activated, random access procedure may also be required to be ready for data transmission. Reducing RACH procedure delay can help improve SCell usage efficiency. 
After SCell is activated, the UE has obtained downlink synchronization with the cell, so the UE can receive downlink data. However, the UE can perform uplink transmission only if it acquires uplink synchronization with the cell. The UE establishes uplink synchronization with the cell through a random access procedure. If the SCell being activated and other activated cell are not within the same TAG, random access procedure on the SCell is needed for specific TA measurement. The Random Access procedure on a SCell shall only be initiated by a PDCCH order.
Observation 1: In some cases, random access procedure on a SCell is needed and can only be initiated by a PDCCH order.
In current spec, PDCCH order can only be transmitted by DCI format 1_0. And the PDCCH order can only be sent on the SCell which the random access need to be initiated since there is no carrier indication in the DCI format for PDCCH order. However, before a SCell is activated, PDCCH for the SCell is not monitored for the UE. PDCCH order can only be transmitted after the SCell is activated. The latency of UL timing alignment for the SCell would be increased. The random access on a SCell can be shown in Figure 1. The random access delay for the SCell can be seen as the sum of SCell activation delay and random access triggering delay. 
[image: ]
[bookmark: _Ref32419043]Figure 1 Current random access procedure on SCell being activated
Observation 2: Random access delay for a SCell being activated can be seen as the sum of SCell activation delay and random access triggering delay.
In LTE, DCI format 1A is used for the random access procedure initiated by a PDCCH order. And CIF is present within DCI format 1A when it is mapped to USS. Therefore cross-carrier triggering PDCCH order can be supported in LTE.
If cross-carrier triggering PDCCH order can be supported, as shown in Figure 2, PDCCH order for a SCell being activated can be transmitted on PCell to reduce the latency of UL timing alignment for the SCell.
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[bookmark: _Ref32419063]Figure 2 Optimized random access procedure on SCell being activated
Observation 3: Random access delay for a SCell being activated can be reduced to SCell activation delay if cross-carrier PDCCH order can be supported.
If the UE is configured with the CIF for a given serving cell, the UE can use the CIF value from the detected "PDCCH order" to determine the serving cell for the corresponding random access preamble transmission. If cross-carrier scheduling is not configured, other carrier indication (e.g. ServCellIndex) can also be added in PDCCH order.
To enable PDCCH order for a different cell, CIF or other carrier indication in DCI format for downlink scheduling is needed. To solve this issue, the following two options can be considered:
Option 1: When DCI format 1_0 is mapping to UE-specific search space, CIF or other carrier indication can be included to support cross-carrier triggering PDCCH order.
Option 2: To support cross-carrier triggering PDCCH order by DCI format 1_1.
Proposal 1: It is considering introduction of support for cross-carrier triggering PDCCH order by DCI format 1_0 or DCI format 1_1 in Rel-16.

Conclusion
According to the above discussions, we have the following observations and proposals:
Observation 1: In some cases, random access procedure on a SCell is needed and can only be initiated by a PDCCH order.
Observation 2: Random access delay for a SCell being activated can be seen as the sum of SCell activation delay and random access triggering delay.
Observation 3: Random access delay for a SCell being activated can be reduced to SCell activation delay if cross-carrier PDCCH order can be supported.
Proposal 1: It is considering introduction of support for cross-carrier triggering PDCCH order by DCI format 1_0 or DCI format 1_1 in Rel-16.
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