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1. Introduction
In RAN4 #94bis-e meeting, one way forward on multiple Scell activation/deactivation was approved[1], and we still have some open issues to discuss in this meeting. In this contribution, we discuss the those open issues in the approved wayforward[1]. And the detailed delay proposals can be found in [2].

	Requirement scope of multiple SCell activation (sub-topic 1-1 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· Do not consider interruption between LTE SCell activation and NR SCell activation in EN-DC and NE-DC cases for RRM requirement
· Do not define requirement of multiple SCell activations in different CGs for UE without per-FR MG capability in NR-DC 
· To define requirement of multiple SCell activations of if to-be-activated SCells includes FR1 unknown and FR1 known SCells (with ≤160ms Scell_meas_cycle and/or with >160ms Scell_meas_cycle) on the same band 
· AGC settling time is: TFirstSSB_MAX,  if on that band UE has at least one FR1 known Scell with the SCell measurement cycle larger than 160ms to be activated but does not have any FR1 unknown Scell to be activated
· AGC settling time is: TFirstSSB_MAX + TSMTC_MAX ,  if on that band UE has at least one FR1 unknown Scell to be activated

MAC PDU processing delay (sub-topic 1-2 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· In NR-DC scenario, if two MAC PDUs on dual NR CGs are received for multiple SCell activation, the MAC processing and application time shall be 3ms. 

delay extension due to interruption on L1-RSRP measurement resource (sub-topic 1-3 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· When one single MAC CE is received for multiple SCell activation in EN-DC, NE-DC, NR SA and one CG of NR-DC, there is no interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed
· When multiple SCells activation happens in two CGs of NR-DC
· RAN4 only defines multiple SCell activation requirement for per-FR-MG-capable UE, and there is no interruption on the L1-RSRP measurement resource of the target to-be-activated SCell in FR2 and no additional delay extension is needed
· RAN4 to not define multiple SCell activation requirement for per-UE MG capable UE where L1-RSRP measurement in FR2 is interrupted due to another SCell activation in FR1

Scaling factor for cell detection time of target being-activated SCell (sub-topic 1-4 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· FFS:
· FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the SCell, 
· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU
· Otherwise the SCell is accounted fo
· r in, and scaled by, N.
· FFS:
· Option 2 (MediaTek, Ericsson, Qualcomm): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*Trs” for the FR2 unknown Scell
· Option 3 (NEC, Huawei, Apple): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell

Interruption(s) on other serving cells when multiple SCells are being activated (sub-topic 1-5 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· if there is one single MAC CE for multiple SCell activation received in one CG, the UE RF tuning(s) for SCell activation in this CG shall not extend any SCell activation delay in this CG.
· Do not need to define new interruption length requirement for multiple SCell activation scenario. Interruption length can re-use those for single SCell activation

Interruption to AGC settling (sub-topic 1-6 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· When one single MAC CE is received for multiple SCell activation in EN-DC, NE-DC, NR SA and one CG of NR-DC 
· No RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement. 
· There is no additional interruption and delay extension due to AGC interruption when the aggressor SCells being activated are inter-band FR1 SCells
· When two MAC PDUs are received on two CGs for multiple SCells activation in NR-DC
· Since RAN4 only defines multiple SCell activation requirement for per-FR MG capable UE when two MAC PDUs are received on two CGs in NR-DC, no RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement. 
· RAN4 shall apply the same R15 criteria to multiple SCell activation as single SCell for AGC extension in FR1 and FR2.
· If multiple SCell activation in FR1 intra-band,
· If at least one of the aggressor SCells being activated is unknown cell, the victim SCell activation delay may be extended to TFirstSSB_MAX+ TSMTC_MAX.
· If all SCells are known cell and the measurement cycle>160ms for at least one of the aggressor SCells being activated, the victim SCell activation delay may be extended to TFirstSSB_MAX.
· If multiple SCell activation in FR2 intra-band and there is no active serving cell on the FR2 band and,
· If at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, the victim SCell activation delay may be changed from 24*Trs to 0.
· If at least one of the aggressor SCells being activated is unknown cell and the victim SCell is known cell, the victim SCell activation delay may be unchanged.

mixed unknown and known to-be-activated Scells in FR2 (sub-topic 1-7 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· 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;
· Only single interruption due to single RF tuning 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;
· Only single interruption due to single RF tuning is considered. 

Delay extension of multiple SCells activation for inter-band FR2 CA (sub-topic 1-8 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA.

Multiple SCell de-activation delay (sub-topic 1-9 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· The SCell deactivation delay requirements with multiple downlink SCells remain the same with the single SCell deactivation relay requirements





2. Discussion on delay extension for intra-band contiguous CA in FR1
	· Agreement in RAN4 #94-e-bis:
· FFS:
· FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the SCell, 
· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU
· Otherwise the SCell is accounted fo
· r in, and scaled by, N.
· FFS:
· Option 2 (MediaTek, Ericsson, Qualcomm): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*Trs” for the FR2 unknown Scell
· Option 3 (NEC, Huawei, Apple): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell



If one single SSB is available in ssb-PositionsInBurst for to-be-activated SCell, UE will directly use it for timing/frequency tracking. However, if multiple SSBs are available in ssb-PositionsInBurst for to-be-activated SCell, UE may need network to indicate the TCI of the PDCCH for the target SCell, and then UE will use the SSB which is QCLed with the RS in this PDCCH TCI configuration. However, in the last meeting, we also mentioned that the different Tx beams on different SSBs on two CCs can also cause the larger propagation difference than MRTD, and we was wondering if UE can still use active serving cell timing for to-be-activated SCell. As shown in figure 1, the SSB#0 on PCell may use different Tx beam from the SSB#3 on to-be-activated SCell, and it may cause different different propagation delay. 
[image: ]
Figure 1. SSBs with different Tx beams may cause different propagation delay (LMAX=4 and SCS=30kHz)

Especially for 30kHz case, the CP length is as small as 2.34us, and therefore the propagation difference due to different Tx beams might be larger than or close to the CP. Since UE needs to decide the sampling timing for single FFT usage for FR1 intra-band contiguous CA, it’s very critical for UE to acquire the timing by itself. 

Observation: different Tx beams of SSBs on different CCs will cause propagation delay difference, and the reception time difference at UE may be larger than 260ns.
Proposal 1: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
In last meeting, there were two options to define the “cell detection time”. Since the side condition of CA activation for cell detection is Ês/Iot ≥ [-2]dB, we think the one shot cell detection could be assumed in the multiple SCell activation requirement. Thus, we can compromise to the option 2: “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*TRS” for the FR2 unknown Scell. 
Proposal 2: “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown Scell.
3. Discussion on interruption requirement for multiple SCell activation
In last meeting, we agreed that,
	Interruption(s) on other serving cells when multiple SCells are being activated (sub-topic 1-5 in R4-2005293)
· Agreement in RAN4 #94-e-bis:
· if there is one single MAC CE for multiple SCell activation received in one CG, the UE RF tuning(s) for SCell activation in this CG shall not extend any SCell activation delay in this CG.
· Do not need to define new interruption length requirement for multiple SCell activation scenario. Interruption length can re-use those for single SCell activation



The amount of the interruption times was not taken into account at that moment. However, after double checking the LTE spec TS36.133, we still believe the single interruption shall be assumed for multiple SCell activation when one single MAC CE command is received. In the LTE requirement, it has been defined as:
	[image: ]


We still believe single interruption due to RF tuning/retuning shall be assumed as a typical UE implementation rather than multiple interruptions in case of single MAC CE activation.
Proposal 3: single interruption due to RF tuning/retuning shall be assumed when one single MAC CE command is received for multiple SCell activation.
4. Conclusion
In this contribution, we discuss the those open issues in the approved wayforward[1]. And the detailed delay proposals can be found in [2].

Observation: different Tx beams of SSBs on different CCs will cause propagation delay difference, and the reception time difference at UE may be larger than 260ns.
Proposal 1: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
Proposal 2: “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “8*TRS” for the FR2 unknown SCell.
Proposal 3: single interruption due to RF tuning/retuning shall be assumed when one single MAC CE command is received for multiple SCell activation.
References
[1] R4-2005347, Way forward on multiple SCell activation, Apple, RAN4 #94bis-e meeting
[2] R4-2006193, On activation delay requirements for multiple SCell activation, Apple, RAN4 #95-e meeting

image1.emf
ssb-PositionsInBurst =“1000”
on PCell

ssb-PositionsInBurst =“0001”
on to-be-activated SCell

Tx beam #0 is used

for SSB #0
O/ 123
oO|1,2|3

v

Tx beam #3 is used
for SSB #3

The slot #0 of SCS =30kHz
which carries SSB(s)

The slot #2 of SCS =30kHz
which does not carry SSB(s)

The reception difference derived from SSB#0 and SSB#3 might be larger than

260ns due to the difference Tx beams










image2.emf
7.8.2.8 Interruptions at SCell activation/deactivation with multiple downlink SCells

When any number of SCells between one and six is activated or deactivated using the same MAC control element as
defined in [17], the UE is allowed an interruption on PCell and on any activated SCell during the SCell
activation/deactivation procedure [17] as follows:

- an interruption on PCell:

- ofup to 1 subframe, if the PCell is not in the same band as any of the SCells being activated or deactivated,
or

- ofup to 5 subframes, if the PCell is in the same band as any of the SCells being activated or deactivated;
- an interruption on any activated SCell:

- ofup to 1 subframe, if the activated SCell is not in the same band as any of the SCells being activated or
deactivated, or

- ofup to 5 subframes, if the activated SCell is in the same band as any of the SCells being activated or
deactivated.










