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1. Introduction

For SCell activation requirements some maintenance issues are discussed in RAN4#95-e. While some of the issues are closed some remain open, specifically the following 2 issues are fir further study:
1) Whether TCI indication is needed for FR1 SCell activation
2) Interruption window and interruption length related to SCell deactivation

In this paper, we will provide our views on above two issues for SCell activation requirements.

For BWP switch requirement, in Rel-16 SCell dormancy discussion, cross-carrier triggered BWP switching is brought up. The scenario was missed in Rel-15 discussion, and in this paper we will provide our views on cross-carrier triggered BWP switching requirements.
2. Discussion
2.1. SCell activation

2.1.1. TCI indication for FR1 SCell activation

During email discussion [201] in RAN5#95-e, some companies suggested to further discuss inclusion of TCI indication in FR1 SCell activation process.
From the requirements for FR2 SCell activation, the TCI indication mainly includes 

1) TCI activation for PDCCH and (if applicable) for PDSCH
2) TCI/resource activation for semi-persistent CSI-RS or TCI/resource configuration for periodic CSI-RS
From UE side, UE would need to know the TCI state for PDCCH/PDSCH and CSI-RS, in order to obtain the timing for reception. This information comes from the QCL source in the TCI state. In general, TCI indication should be part of FR1 SCell activation process. One exceptional case in FR1 is that network does not use multiple beam operation similar as in LTE. In this case, there would be only one SSB transmitted by the network, so there is no need to mandate TCI indication for the SCell activation process.
From network side, network would need to know which Tx beam it should use to transmit PDCCH and PDSCH to UE. This information should be available for known SCell, but for unknown case network needs to obtain this information based on UE L1-RSRP reporting. Therefore, it is meaningful to include L1-RSRP measurement and reporting also for FR1 unknown SCell activation process. Of course, L1-RSRP is not needed for the case when network uses single Tx beam, i.e. when there is only one SSB transmitted.
Observation 1: It is technically reasonable to include the TCI indication (and L1-RSRP reporting if needed) in FR1 SCell activation process, when multiple Tx beams are used by the network. 
On the other hand, to include the TCI indication for FR1 SCell activation will incur quite some specification efforts. FR1 requirements would need to be updated to be similar as FR2 requirements. Such major change to Rel-15 at this stage is not desirable. In particular, companies need to check if there is any backward compatibility issue. As there are already commercial network deployed and commercial UE on the market, we need to check how the changes would impact the legacy products. For example, there is a clear impact to network side, as current FR1 requirements does not require network to indicate TCI for PDCCH/PDSCH or CSI-RS during the FR1 SCell activation process. 
Observation 2: The specification efforts to include TCI indication in FR1 SCell activation process may be heavy, especially the impact on the existing products needs to be checked.
It is also worthwhile to analyse if FR1 SCell activation requirements can work without inclusion of TCI indication. In our view, 
· For known case the problem may be not so big. Network knows the best Tx beam to use. For UE the receive timing can be determined as e.g. that derived from best SSB. The performance of data reception and CSI measurement may be sub-optimal if network actually schedules the transmission to UE with another Tx beam, but unlike FR2 where Rx beam must be made clear for reception, in most cases the data reception and CSI measurement could still work in FR1. 

· For unknown case the problem is bigger as network has anyway to know the best Tx beam, and therefore L1-RSRP reporting seems to be unavoidable. However, as the SCell activation ends when UE sends valid CQI, and network cannot correctly configure (in case of periodic CSI-RS) or activate (in case of semi-persistent CSI-RS) CSI-RS without Tx beam information, the L1-RSRP reporting can be considered as part of TCSI_reporting, i.e. the first available DL CSI-RS resource is a one where UE can measure valid CQI. It means if the CSI-RS resource is transmitted from a bad Tx beam, it is not considered as an available resource. This is a bit different definition from FR2 and is not critically clear, but we understand this is how the current FR1 requirements work, i.e. UE only reports valid CQI after network has configured or activated the correct CSI-RS.
	TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].


Observation 3: Although not in optimal way, the current FR1 SCell activation requirements can still work.
Based on above analysis, we slightly prefer to not update FR1 SCell activation requirements for inclusion of TCI indication.
Proposal 1: RAN4 to not update FR1 SCell activation requirements for inclusion of TCI indication.
2.1.2. SCell deactivation

In [1] it is agreed that

	· Issue 5-4 – Further discussion on CR R4-2007661

· FFS: Whether and how RAN4 would specify the starting point and ending point of interruption range for SCell deactivation.


The current SCell deactivation requirements are

	8.3.3
SCell Deactivation Delay Requirement for Activated SCell

The requirements in this clause shall apply for the UE configured with one downlink SCell in EN-DC, or in standalone NR carrier aggregation, or in NE-DC, or in NR-DC.
Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated no later than in slot n +[image: image2.png]Thang*Ims
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.
The interruption on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot n+1+[image: image4.png]_Thizg
frrEE—



 and not occur after slot n+1+[image: image6.png]Thang*Ims
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.


The current interruption window assumes UE would perform RF re-tuning for deactivation after UE completes the MAC CE processing for the deactivation command, i.e. any time between the earliest point (n+1+THARQ) and the latest point (n+1+ THARQ+3ms). In our view, this is reasonable. 

One issue, however, is that the interruption window for deactivation should be defined in the same way as for activation, i.e. it is the start of the interruption window that can occur between (n+1+THARQ) and (n+1+ THARQ+3ms), and the interruption window is specified by the start and the length, the latter being defined in section 8.2. 

In RAN4#95-e, it was discussed if the latest point for the start of the interruption window should be same as for activation, i.e. (n+1+ THARQ+3ms+ TX). The question is whether SCell deactivation involves AGC settling or fine time tracking or anything else based on SSB. In our view, this is not necessary as what UE needs to do for deactivation is to simply re-tune away or switch off the RF on the SCell.
Yet another issue with the deactivation requirement is that for timer based deactivation, there is no HARQ-ACK feedback, so THARQ should be removed from both the deactivation delay and the interruption window.

Proposal 2: Update SCell deactivation requirements as in Table 1.
Table 1: Suggested SCell deactivation requirements

	
	Delay
	Start of interruption window

	MAC CE based
	n+THARQ+3ms
	Between (n+1+ THARQ) and (n+1+ THARQ+3ms)

	Timer based
	n+3ms
	Between (n+1) and (n+1+3ms)


2.2. BWP switching
DCI based BWP switching can be triggered by either

· Self-scheduling, where the DCI is received on the same serving cell where BWP switching occurs, or

· Cross-carrier scheduling, where DCI is received on a different serving cell than the one where BWP switching occurs.

In our understanding, when Rel-15 BWP switching requirements were specified, only the scenario of self-scheduling was considered. As we discussed in our companion paper for Rel-16 dormancy requirements [2], the existing Rel-15 requirements cannot be directly applied for the cross-carrier scheduling scenario, because the actual processing time could be reduced due to 
· UE internal signalling delay for cross-CC communication, and

· receive time difference (the scheduled cell could be earlier than the scheduling cell). 
In [2] we suggest to adapt the Rel-16 BWP switching requirements by adding 1 slot with respect to the SCS of the scheduled cell on top of the current BWP switching delay, to account for the loss in processing time in the scenario of cross-carrier scheduling with same SCS between the scheduling cell and the scheduled cell. 
For Rel-15 BWP switching requirements, there are two options:
· Option 1: Update the requirements in the same way as Rel-16 (add 1 slot for cross-carrier scheduling scenario)

· Option 2: Keep the current requirements and clarify that they are applicable for self-scheduling scenario 

We do not have strong view, but slightly prefer option 2 considering that it is quite late stage for Rel-15.

Proposal 3: Clarify that Rel-15 DCI based BWP switching requirements are only applicable for self-scheduling scenario.
3. Conclusions

In this paper we provided our views on remaining issues in SCell activation requirements and BWP switching requirements.
Observation 1: It is technically reasonable to include the TCI indication (and L1-RSRP reporting if needed) in FR1 SCell activation process, when multiple Tx beams are used by the network. 

Observation 2: The specification efforts to include TCI indication in FR1 SCell activation process may be heavy, especially the impact on the existing products needs to be checked.
Observation 3: Although not in optimal way, the current FR1 SCell activation requirements can still work.
Proposal 1: RAN4 to not update FR1 SCell activation requirements for inclusion of TCI indication.

Proposal 2: Update SCell deactivation requirements as in Table 1.

Table 1: Suggested SCell deactivation requirements

	
	Delay
	Start of interruption window

	MAC CE based
	n+THARQ+3ms
	Between (n+1+ THARQ) and (n+1+ THARQ+3ms)

	Timer based
	n+3ms
	Between (n+1) and (n+1+3ms)


Proposal 3: Clarify that Rel-15 DCI based BWP switching requirements are only applicable for self-scheduling scenario.

4. Reference
[1]. R4-2008527, WF on maintenance topics for NR RRM signalling characteristics, Apple
[2]. R4-2011152, Discussion on SCell dormancy, Huawei, HiSilicon
8
4

