[bookmark: _Hlk506802394][bookmark: _GoBack]3GPPRAN4#94	R4-2002061
Online Meeting, Feb 24th – Mar 6th  , 2020

Title: 	Discussion on Multiple SCell activation in NR  
Source: 	Qualcomm Incorporated
Agenda item:	8.15.1.2	Multiple Scell activation/deactivation 	[NR_RRM_Enh_Core]
Document for:	Discussion

Introduction
In RAN4-93 a WF [1] on activation/deactivation of multiple SCells  was agreed. The following items were FFS
· FFS：MAC PDU processing for activation of multiple cells with a single MAC command will be 3 ms
· Requirement scope of multiple SCell activation:
· Option 1:
· In EN-DC, NE-DC, NR SA, RAN4 to define requirements only for the case where a single MAC command is used to activate multiple SCells
· For NR-DC RAN4 to define requirements for the case where one MAC command per CG is used. 
· For unknown SCell case, when more than 1 unknown SCells are activated, the activation delay should be extended such that the cell detection time for each SCell is scaled by N.
· Sequential search is not needed if MRTD is no larger than 260ns.
· N is FFS
· Interruption(s) on other serving cells when multiple SCells are being activated
In this contribution we provide our view on the above. 
Discussion   
MAC-CE Processing and Application Time
For a single SCell activation the MAC-CE processing and application time has been agreed to be at 3ms.  In FR2, this single MAC PDU may include SCell activation, TCI state activation for PDCCH, TCI state activation for PDSCH and SP CSI-RS activation.  For multiple SCells being activated using the same MAC-CE PDU, we can re-use the 3ms processing and application time if the number of MAC commands in the PDU is less than 4. For more than 4 MAC commands in a single PDU the processing time will scale with number of MAC commands. 
Proposal 1: If the single MAC PDU contains MAC commands for SCell activation (multiple cells), TCI state activation for PDCCH (for SCell group), TCI state activation for PDSCH (for SCell group) and SP CSI-RS activation (for SCell group) then the MAC processing and application time should be 3ms. 
For the NR-DC case, since the software stacks are independent, the processing and application time can be twice the length of the NR SA case. 
Proposal 2: For NR-DC scenario, for simultaneously received MAC commands on dual NR chains, the MAC processing and application time shall be 6ms. 
Interruptions
Even with a single MAC command that activated multiple SCells, the UE may need power up multiple LO’s which may happen sequentially. Thus, the interruption time on other cells would increase. Since contiguous cells can share the same LO, thus activating a group of these cells should only cause one interruption. For non-contiguous cells, each cell would cause an interruption to already active cells.  
Proposal 3: In case of activation of multiple cells, there will be multiple interruptions to other active cells. 
Proposal 3a: A group of contiguous cells being activated will only cause one interruption on already active cells. 
Proposal 3b: Each non-contiguous cell being activated/deactivated can cause an independent interruption to already active cells. 
The length of these interruptions would depend on whether the cells being activated/deactivated are intra or inter-band with respect to the currently active cells. The length of these interruptions should be the same as defined in Rel-15. 
Proposal 4: The length of interruptions should be the same as defined in Rel-15.
Multiple Unknown Cells 
In case of activating multiple unknown cells, the UE must perform search for all the cells. RAN4 assumption has been that the UE has 2 searchers. One of these is being used for PCell measurements and the other is being shared by all SCells. Upon receiving SCell activation command, the UE can prioritize the SCells being activated and thus perform search for each of them sequentially. The regular measurements for other cells that are already active can be done once the search for the new cells being activated are finished. Thus, if N unknown cells are being activated the search time will scale by N. 
Proposal 5: For N unknown SCells being activated by the same MAC command, the search time will scale by N. 
Conclusions 
Proposal 1: If the single MAC PDU contains MAC commands for SCell activation (multiple cells), TCI state activation for PDCCH (for SCell group), TCI state activation for PDSCH (for SCell group) and SP CSI-RS activation (for SCell group) then the MAC processing and application time should be 3ms. 
Proposal 2: For NR-DC scenario, for simultaneously received MAC commands on dual NR chains, the MAC processing and application time shall be 6ms. 
Proposal 3: In case of activation of multiple cells, there will be multiple interruptions to other active cells. 
Proposal 3a: A group of contiguous cells being activated will only cause one interruption on already active cells. 
Proposal 3b: Each non-contiguous cell being activated/deactivated can cause an independent interruption to already active cells. 
Proposal 4: The length of interruptions should be the same as defined in Rel-15.
Proposal 5: For N unknown SCells being activated by the same MAC command, the search time will scale by N. 
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