Page 8
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #96bis		R1-1904746 
Xi’an, China, 8th – 12th April, 2019

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Source: 	CMCC
[bookmark: Title]Title:	Discussion on fast activation and deactivation of Scell
Agenda item:	7.2.13.4
[bookmark: DocumentFor]Document for:	Discussion & Decision
1. [bookmark: _Toc120549591]Introduction
At RAN#81 meeting, the WID on DC and CA enhancements was approved [1], one of the objectives is fast activation and deactivation as the following,
· Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode
In this contribution, some schemes to realize faster activation and deactivation of NR Scell will be discussed. 
2. Necessary of faster activation and deactivation of NR Scell
In this section, the necessary of faster activation and deactivation of Scell will be discussed.
As specified in TS 38.133 [2], the activation delay of Scell in NR after receiving the Scell activation command is 
[THARQ + Tactivation_time + TCSI_Reporting],
[bookmark: _GoBack]where THARQ is the timing between DL data transmission and acknowledgement, Tactivation_time is the Scell activation delay, in different cases such as if the Scell is known or unknown or in FR1 or FR2, the value of Tactivation_time can be from [TSMTC_Scell + 5ms] to [2*TSMTC_MAX + 2*TSMTC_Scell + 5ms], which TSMTC_Scell is the SMTC periodicity and TSMTC_MAX is the maximum SMTC periodicity among activated Scells and Scells being activated, and TCSI_reporting is the delay including receiving CSI resources and CSI computation time. The deactivation delay of Scell is THARQ +3ms [2].
In contrast to LTE, the activation delay of Scell specified in TS 36.133 [3] is 24 subframes for known Scell and 34 subframes for unknown Scell and the deactivation delay is 8 subframes.
Assuming the SMTC periodicity is 20ms on all the Scells (TSMTC_MAX = TSMTC_Scell =20ms), THARQ is 3ms and TCSI_Reporting is 5ms, the shortest activation delay of Scell in NR is 33ms and the longest activation delay is 93ms which are much longer than LTE. In order to ensure the network performance such as packet delay and spectrum efficiency, gNB will not deactivate Scells rashly because that UE will consume a long time to activate Scells after the deactivation. Especially for the burst traffic which the arrival time of packet can not be predicted, gNB will not deactivate Scells to satisfy the delay requirement. That is large activation and deactivation latency and unnecessary activated Scell(s) will result low resource utilization and cause more power consumption of UE.
Compared with always-on CRS in LTE, the spare SSBs in NR causes the longer activation delay of Scell which the SMTC occupies such a long time in the activation delay. In addition, the activation and deactivation signalling is MAC CE both in LTE and NR, the HARQ of PDSCH is also a reason causes a long activation and deactivation delay.
Therefore, faster activation and deactivation delay of Scell should be supported in NR to realize better resource utilization and UE power saving.
Proposal 1. Faster activation and deactivation of Scell should be supported in NR to realize better resource utilization and UE power saving.
3. Schemes to realize faster activation and deactivation of NR Scell
As the discussion before, the long activation delay of Scell in NR contains the time of HARQ of MAC CE command and long measurement time due the spare SSBs. Therefore, a faster activation and deactivation signalling will reduce the HARQ time, and introduction of addition RS for measurements will reduce the measurement time.
3.1 L1 signalling triggering activation and deactivation of Scell
To reduce the Scell activation and deactivation signalling latency, L1 signalling without HARQ can be used to replace MAC CE command. In R15, the DCI formats are divided into scheduling DCI including DCI format 0_x and format 1_x series and group common DCI formats including DCI format 2_x series. Both scheduling DCI and group common DCI can be considered for L1 signalling used to indicate Scell activation or deactivation.
If scheduling DCI is used as the Scell activation and deactivation signalling, some fields will be added in current scheduling DCI format. Considering maximum 16 carries can be aggregated in NR, adding too many fields may cause the payload size of DCI format too large and the PDCCH detection performance will decrease. The advantage of using scheduling DCI is the Scell activation and deactivation can be aligned with data scheduling and no additional search space needs to be configured. In addition, the signalling periodicity can be very small to realize dynamic Scell activation and deactivation.
Another solution is using a new group common DCI format to activate and deactivate Scell. Considering the minimum group common DCI size should be aligned with fallback DCI and the maximum group common DCI size could be 128bits, the payload size is enough to activate and deactivate 16 Scells simultaneously. In addition, different UE can share a same group common DCI to reduce network signalling overhead which higher layer configure the DCI fields position in the new group common DCI for each UE. In R15, default BWP will be the active BWP on the Scell after receiving activation signalling, and gNB can use another RRC configuration signalling or DCI to change the active BWP. The new group common DCI can also be used to indicate activate Scell and active BWP on it simultaneously to reduce the signalling overhead. There is only one disadvantage of new group common DCI that a new search space should be configured and the periodicity of receiving group common DCI will not be too small.
Considering the payload size of indicating maximum 16 Scells and the function of activating BWP and Scell simultaneously, a new group common DCI should be used as the L1 signalling to activate and deactivate Scell faster.
Proposal 2. A new group common DCI should be used as the L1 signalling to activate and deactivate Scell faster. 
3.2 Additional RS to realize faster measurements
Another issue causes the long Scell activation latency is the long measurement time due to spare SSBs in NR than LTE. In LTE, the CRSs are transmitted in each slot, and UE can track in time and frequency domain very fast according to the nearest CRS. However, SSBs in NR are transmitted in burst, if UE misses the first SSB, UE will wait until next SSB position to track. In addition, in the beginning period after UE receives the Scell activation signalling, the Scell has not be activated totally and UE can only measure the SSBs without the configuration of other RSs.
Therefore, one solution to reduce the measurement time is introducing additional RS for Scell tracking to realize faster measurements. The additional RS can be CSI-RS or TRS deployed between two SSB bursts. The configuration of additional RS can be carried in RRC signalling along with the RRC signalling for adding Scells. In this way, the measurement time can be reduced to realize faster activation of Scells.
Proposal 3. Additional CSI-RS or TRS can be configured on deactivated Scells to realize faster Scell activation.
4. Conclusions
In this contribution, some schemes to realize faster activation and deactivation of NR Scell were discussed, and the following proposals are made.
Proposal 1. Faster activation and deactivation of Scell should be supported in NR to realize better resource utilization and UE power saving.
Proposal 2. A new group common DCI should be used as the L1 signalling to activate and deactivate Scell faster.
Proposal 3. Additional CSI-RS or TRS can be configured on deactivated Scells to realize faster Scell activation.
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