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At RAN4#94e, activation delay requirements for activation of multiple SCells were discussed, and a way forward was agreed [1]. 
In this contribution we are providing further input to the discussion. The outline follows that of the WF [1].
Discussion
MAC processing time

At RAN4#94e it was agreed that for NR-CA, EN-DC and NE-DC, the MAC PDU processing and application time shall be 3ms. In those scenarios, there is only one MAC entity for NR. For the case of NR-DC, where there are two MAC entities for NR, it was agreed that the processing and application time when receiving a MAC PDU in SCG while already processing one MAC PDU in MCG, and vice versa, would be either of
· Option 1: 3ms
· Option 2: 6ms
Our preference here is that Option 1 (3ms) is agreed by the group. The reason is that a UE that is designed for NR-DC would need to be capable of operating the two MAC entities independently. This has been assumed when deriving other RRM requirements, and if changing this assumption now, we would have to revise many of the other RRM requirements too. 

Proposal 1: 	MAC PDU processing and application time in NR-DC shall be 3ms also when MAC PDUs are processed simultaneously for two cell groups.

Delay extension due to interruption of L1-RSRP measurement resource

It was discussed whether the SCell activation delay needs to be extended when resources used for L1-RSRP measurements become interrupted. Our preference is that the activation time is extended by one period of the signal used for L1-RSRP measurements for each such signal that gets interrupted during the L1-RSRP measurement. 

Proposal 2: 	L1-RSRP measurement period is extended by one additional SSB or CSI-RS period for each such RS that is lost due to interruption.

Scaling factor for cell detection time of unknown target SCell

It was agreed that when more than one unknown SCell is activated, the cell detection time for each SCell is increased by N, where N is the number of unknown SCells that require cell detection hardware.

For SCells in FR2, it was agreed that if an unknown SCell is to be activated and there already is a known cell or active serving cell in the FR2 band, the unknown SCell does not need cell detection hardware but can “inherit” timing from the known cell to-be-activated or an active cell.

For SCells in FR1, it was agreed to further study the support in the specifications for the same being applicable to contiguous intra-band scenarios where the unknown SCell to-be-added is contiguous in frequency to a known SCell to-be-activated or to an active serving cell. 

TS 38.133 on co-location:
7.6.4	Minimum Requirements for NR Carrier Aggregation
For intra-band CA, only co-located deployment is applied.
[…]

TS 38.104 on time alignment error for intra-band contiguous carrier aggregation:
6.5.3	Time alignment error
[…]
6.5.3.2	Minimum requirement for BS type 1-C and BS type 1-H
[…]
For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
[…]
9.6.3	OTA time alignment error
[…]
9.6.3.2	Minimum requirement for BS type 1-O
[…]
For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 260 ns.
[…]
9.6.3.3	Minimum requirement for BS type 2-O
[…]
For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 130 ns.
[…]
Observation 1: 	MRTD for intra-band contiguous CA in FR1 is 260ns, since all intra-band serving cells are co-located (38.133 clause 7.6.4), and the maximum allowed base station time alignment error is less than or equal to 260ns for intra-band contiguous CA (38.104 clauses 6.5.3.2, 9.6.3.2).

Observation 2: 	The agreement from RAN4#93 [2] is that when the MRTD for the unknown target cell is 260ns or less to a known cell or a serving cell, no cell searcher hardware is needed.

Proposal 3: 	Unknown SCell in FR1 that is intra-band contiguous to known SCell being activated with the same MAC command, or to active serving cell, is not accounted for in N and is not scaled by N. Instead the SCell is to “inherit” timing information. (Based on Observations 1 and 2)

Interruption on other serving cells when multiple SCells are being activated

It was raised whether activation of multiple SCells by a single MAC-CE would result in a single or multiple interruptions within each CG. This very much depends on whether there already is a serving cell in a band where one or more SCell(s) are to be activated. Cells in the same band are assumed to be received using the same LNA, hence when adjusting the LNA for receiveing over a wider bandwidth, the adjustment is preferrably done at a point in time when all cells transmit. If done before, it may impact the performance of the reception of the serving cell. Therefor the time at which the UE can start receiving the SCell being activated is constrained to a point in time when all cells in the band transmit SSBs simultaneously (represented by TFirstSSB_MAX in the activation delay requirements). For SCell being activated in a band without active serving cell(s), there are no such constraints.
The interruptions on other serving cells may amount up to number of bands having SCells being activated. 

Interruption to AGC settling

Regarding interruption during AGC, it very much follows the same as for interruption of L1-RSRP measurements above. When the resouce (SSB) used for AGC is interrupted, the UE is given another TSMTC or TSMTC_MAX to complete the SCell activation. We do not have to find closed expressions for this, but can describe the principle.

What may happen is that two SCells being activated in the same band (thus received using the same LNA) have different requirements on AGC, e.g., one cell has been measured according to a 160ms measCycleSCell, whereas another SCell may have been measured according to a longer cycle. Then according to the SCell activation delay requirements, those SCells have different requirements on AGC and consequently are allowed different time for activation. Here it makes sense to extend the allowed activation delay for the former SCell e.g. by TSMTC. We can define the principles in the specification.

Activation of mixed types of to-be-activated SCells

A proposal on activation of a mix of known and unknown SCells in FR2 was provided and captured in the WF. Essentially the proposal follows the agreement from RAN4#93 (see Observation 2 above) on that under certain conditions, unknown SCells can acquire timing information from other cells. The proposal in the WF stated:

· If there is no active serving cell on the FR2 band and if the target SCells being activated are unknown to UE,
· Only one unknown SCell shall execute L1-RSRP measurement and reporting;
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells shall be different; 
· Only single interruption due to single RF switch on is considered.
· If there is no active serving cell on the FR2 band and if at least one of the target SCells being activated is known cell and at least one of the target SCells is unknown cell,
· All unknown SCell won’t need L1-RSRP measurement and reporting;
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells shall be different; 
· Only single interruption due to single RF switch on is considered.

We support the proposal as it can reduce the activation time for activation of multiple SCells in FR2. We also think it is in line with other agreements made e.g. at RAN4#93.

Proposal 4: 	Simultaneous activation of SCells in a FR2 band shall take into account that timing can be acquired from active serving cell or other SCell being activated (proposal in WF from RAN4#93bis).

Simplification on requirement scope of multiple SCell activations

When looking into simplification of the requirement scope, care has to be taken not to jeopardize the benefit with the RRM enhancement WI. If too many conditions are imposed on the applicability of the requirement, the feaure quickly loses its value.

Some of the complications can probably be handled through descriptions rather than deriving equations that perfectly describe everything that can happen. Take for instance interruptions. It would be fairly easy to describe that if the UE due to interruptions cannot receive the SSB needed for carrying out AGC, the activation time is extended by the time needed for acquiring a next SSB, etc. In a designed test case, we can easily convert such statements into an activation time that shall be fulfilled by the UE. In field, the UE anyways have to handle that interruptions occur, so whether we find closed expressions or use descriptive text would not impact the UE implementation. Hence when looking into simplifications of the requirement scope, we shall first look into what the complication is and whether it can be avoided by alternative way of describing the requirement.
Summary and Conclusion
In this contribution we have provided further input to the discussion on activation of multiple SCells.
The following proposals and observations are made:
Proposal 1: 	MAC PDU processing and application time in NR-DC shall be 3ms also when MAC PDUs are processed simultaneously for two cell groups.

Proposal 2: 	L1-RSRP measurement period is extended by one additional SSB or CSI-RS period for each such RS that is lost due to interruption.

Observation 1: 	MRTD for intra-band contiguous CA in FR1 is 260ns, since all intra-band serving cells are co-located (38.133 clause 7.6.4), and the maximum allowed base station time alignment error is less than or equal to 260ns for intra-band contiguous CA (38.104 clauses 6.5.3.2, 9.6.3.2).

Observation 2: 	The agreement from RAN4#93 [2] is that when the MRTD for the unknown target cell is 260ns or less to a known cell or a serving cell, no cell searcher hardware is needed.

Proposal 3: 	Unknown SCell in FR1 that is intra-band contiguous to known SCell being activated with the same MAC command, or to active serving cell, is not accounted for in N and is not scaled by N. Instead the SCell is to “inherit” timing information. (Based on Observations 1 and 2)

Proposal 4: 	Simultaneous activation of SCells in a FR2 band shall take into account that timing can be acquired from active serving cell or other SCell being activated (proposal in WF from RAN4#93bis).
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