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Introduction
In Rel-15 for NR, we agreed on the delay requirements for SCell activation for single cell. In this contribution we provide our view on delay requirements for multiple cells. 
Discussion   
Background
For the single Scell activation case the delay is given by n+ [THARQ + Tactivation_time + TCSI_Reporting], where THARQ is the time for physical layer HARQ, TCSI_Reporting is the time for CSI reporting and Tactivation_time  includes time for MAC-CE decode, AGC/search (if needed) and timing loops (if needed) .
Multiple cells 
For multiple cells we will need to analyze how each of these terms in single cell activation time will scale. From activating multiple cells, there are two cases, 1) the activation command for all cells arrives at the same time 2) the activation command for different cells arrive sequentially. 
Observation 1: When activating multiple SCells, two cases to consider 
Case1: MAC commands to activate SCells arrive at UE in the same slot
Case 2: MAC commands to activate SCells arrive at UE in different slots. 
In this contribution we focus on Case1. 
CASE 1: MAC commands for activation come in same slot 
THARQ
Since the MAC commands for activation are coming in the same PDSCH, the UE will send a single HARQ back. There is no extra time needed for THARQ in case of multiple activations.
Proposal 1: For activation of multiple cells, where the MAC command is coming in the same slot, the value of THARQ remains the same as that for single cell. 
MAC-CE processing 
Depending on the number of cells being activated the UE may need some scaling in terms of processing time that is needed for MAC-CE processing.
Proposal 2: MAC-CE processing will scale with the number of cells being activated
AGC Search and Loops 
While performing Scell activation, the UE would need a certain number of SSB’s for each cell for AGC, search and loops. In general, the AGC setting and loops for each cell can be run in parallel. Thus, at least for known cells there should not be any scaling of activation time due to AGC/loops. The only case where some scaling may be needed is the when multiple unknown cells are being activated. In this case, it would depend on UE’s searcher capability as to how many cells it can search in parallel.  
Proposal 3: For activating known cells, the UE should be able to run its loops in parallel. No scaling in terms of number of SMTC’s is needed. 
Proposal 3a: For activating unknown cells, the UE will have limitation on how many searches it can do in parallel. A scaling in number of SMTC’s will be needed for search alone.    
CSI reporting 
Once the UE has acquired fine timing for a cell, it can start the process for CSI reporting for that cell. Since the CSI reporting is per cell, there should be no scaling of activation time needed for activating multiple cells. 
Proposal 4: TCSI_Reporting will be same as that for single cell. 
CASE 2: MAC-CE command for activation come sequentially
In this case, we need to evaluate the impact of receiving a second MAC-CE activation command on the delay for activating a cell. In other word, during slot n and n+ [THARQ + Tactivation_time + TCSI_Reporting] where UE is activating cell 1, if it receives a command to activate (or deactivate ) another cell, what is the impact to delay for cell 1. 
There are at least two scenarios where this second activation/deactivation will cause an increase in activation time for cell 1. 
1) The interruption due to activating/deactivating causes the UE to miss receiving an SSB on cell 1. This would cause an increase of activation time by TSMTC
2) If both cell 1 and cell 2 are unknown, in that case the searches on these two cells may need to be serialized and that may cause an increase in activation time of cell 2. 

Proposal 5: In the following two scenarios activation delay of SCell will need to increase
1) The interruption due to activating/deactivating on another cell causes the UE to miss receiving an SSB on cell currently being activated. 
2) If both cells are unknown, in that case the searches on these two cells may need to be serialized 
Conclusions 
Observation 1: When activating multiple SCells, two cases to consider 
Case1: MAC commands to activate SCells arrive at UE in the same slot
Case 2: MAC commands to activate SCells arrive at UE in different slots. 
Proposal 1: For activation of multiple cells, where the MAC command is coming in the same slot, the value of THARQ remains the same as that for single cell. 
Proposal 2: MAC-CE processing will scale with the number of cells being activated
Proposal 3: For activating known cells, the UE should be able to run its loops in parallel. No scaling in terms of number of SMTC’s is needed. 
Proposal 3a: For activating unknown cells, the UE will have limitation on how many searches it can do in parallel. A scaling in number of SMTC’s will be needed for search alone.    
Proposal 4: TCSI_Reporting will be same as that for single cell. 
Proposal 5: In the following two scenarios activation delay of SCell will need to increase
1) The interruption due to activating/deactivating on another cell causes the UE to miss receiving an SSB on cell currently being activated. 
2) If both cells are unknown, in that case the searches on these two cells may need to be serialized 

