[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #105	R4-2219440
Toulouse, France, 14 – 18, Nov, 2022

Source:	ZTE Corporation
Title:	Discussion on other aspects of RRM requirements enhancement for FR2 SCell activation delay reduction
Agenda Item:	8.9.2.3
Document for:	Approval
1. Introduction
In RAN plenary 96 meeting, a new WID[1] for Rel-18 was approved to identify further RRM enhancement for NR and MR-DC. The objective of this WID is as follows.
	· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]FR2 SCell activation delay reduction
· Identify cases where FR2 SCell activation delay can be reduced (e.g., unknown target cell cases), and specify reduced delay requirements for such cases, including but not limited to [RAN4]
· Study and, if feasible, enhance cell detection for unknown SCell and time/frequency tracking
· Study and, if feasible, enhance L1-RSRP measurement delay reduction on target SCell
· Note: Subject to RAN4’s agreement, the technical solutions can be extended to other general RRM requirements if applicable.
· Specify if needed, reference signal enhancement and/or signaling enhancement for the UE to meet the enhanced delay requirements [RAN4, RAN2]
· Note: No RAN1 work, i.e. introducing new RS, is expected.
· Note: the technical solutions can be extended to FR1, when applicable
· Define RRM requirements for FR1-FR1 NR-DC scenarios [RAN4] 
· RRM requirements include the number of serving carriers, PSCell addition/release delay requirement, PSCell change and conditional PSCell change delay, scheduling availability, and CSSF. Other Rel-15 requirements are not precluded and are subject to WI stage discussion.
· For R16 and R17 features, RRM requirements for FR1-FR1 NR-DC including HO with PSCell, SCG activation/deactivation and CPAC.
·  Note: no other R16/17 features are considered


Base on the scope of WID, two aspects around the RRM enhancements for NR and MR-DC were identified from multiple candidate options proposed in RAN plenary. During 104bis meeting, RAN4 had some discussions on how to reduce the SCell activation delay from L3 part enhancement and L1 part enhancement, with some agreement reached in [2]. Regarding to other aspects, multiple solutions were proposed while all of them were kept FFS in [2].
In this document, we want to share some views on SSB less SCell to further reduce the unknown FR2 SCell activation delay.
2. Discussion
Based on the components included in the FR2 unknown SCell activation procedure, the candidates reduction comes from the following three items:
· L3 part enhancements
· L1 part enhancements
· Other potential enhancements
We provide our views and analysis about L3 part enhancements and L1 part enhancements in our other contributions. Here, we give our analysis focused on other potential enhancements.
Similar as the enhancement in fast SCell activation in Re-17, A-TRS can be used to accelerate the procedure compared with periodic RS. In Rel-17 fast SCell activation, A-TRS has been applied for the case of known target SCell and an active serving cell existing in the same band, so that the cell search to identify the timing of target SCell and L1-RSRP to determine the beam can be ignored. 
While for unknown FR2 target SCell case, we believe similar solution can be referenced. If the timing and beam can be obtained from an active serving cell in another band, then the cell search and L1-RSRP can also be ignored.  From our understanding, it should be worth and meaningful to further study whether SCell activation delay in inter-band CA scenario could be reduced down to 3ms (only including MAC CE decoding time) similar as intra-band CA scenario with ScellwithoutSSB which will bring the ultimate improvement for SCell activation delay in inter-band CA scenario.
Proposal 1: Similar as the enhancement for fast SCell activation in Re-17, for unknown FR2 target SCell case, if the timing and beam can be obtained from an active serving cell in another band, then the cell search and L1-RSRP can be ignored.
In the current TS38.133 spec, the SCell activation delay for intra-band CA could be improved up to 3ms based on the following limitations:
· For FR2, for the UE supporting scellWithoutSSB, the conditions are,
· there is at least one active serving cell on that FR2 band, and
· the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.
· For FR1, for the UE supporting scellWithoutSSB, the conditions are,
· There is at least one active serving cell contiguous to the SCell on that FR1 band, and 
· The RTD between the target SCell and the contiguous active serving cell is within within ±260ns, and 
· The difference of the reception power with the contiguous active serving cell is <= 6dB, and 
· The RS(s) of SCell being activated is (are) QCL-TypeA with TRS(s) of the SCell being activated, and the TRS(s) of the SCell being activated is (are) further QCL-TypeC with SSB(s) of any active serving cell that is contiguous to the SCell being activated on that FR1 band. 
From our understanding, the main reason why this feature is not applicable for inter-band CA scenario yet is due to the minimum TAE requirement 3us defined for inter-band CA in TS 38.104 in the past. However as shown in the following Figure 1 for inter-band CA BS architecture, if the component bands within inter-band CA combination are co-located deployed, then practical timing difference among different bands should be optimized down to 10ns-65ns which is much less than the normal CP of the supported subcarrier spacing in FR2, as shown in Table 1. Indeed even for the low boundary of 10ns TAE performance, this could be further optimized with pre-compensation algorithm and higher granularity sampling clock in the practice. 
In other words, UE in band B could utilize the timing information and beam related information (e.g. via QCL type D) from band A of PCell or other active SCell, then SCell activation in band B from UE side could be optimized down to only 3ms of MAC CE decoding time. 
[image: ]
Figure 1. The general illustration of inter-band CA BS architecture

Table 1. The CP length and TAE performance for inter-band CA
	SCS
	CP[ns]
	Data[us]
	TAE [ns]

	60
	1171.8
	16.6
	10~65

	120
	585.9
	8.33
	10~65



Observation 1: The inter-band CA TAE performance in FR2 could be between 10ns and 65ns and these values could be further optimized with pre-compensation algorithm and higher granularity sampling clock in the practice.
Proposal 2: SCell activation delay requirement in FR2 inter-band CA could be optimized down to 3ms via ScellwithoutSSB.
Referring to the feasibility of TAE reduction in inter-band CA, this is also quite similar as FR1 intra-band CA case since the whole timing implementation design from external timing source to the timing of AAU/ air interface are common and reusable between FR1 BS and FR2 BS in the practice. In other words, the achieved inter-band CA TAE performance in FR1 could be also between 10ns to 65ns and these values could be further optimized with prec-compensation algorithm if necessary and higher granularity sampling clock in the practice.

Observation 2: The inter-band CA TAE performance in FR1 could be between 10ns and 65ns and these values could be further optimized with pre-compensation algorithm and higher granularity sampling clock in the practice.
Proposal 3: SCell activation delay requirement in FR1 inter-band CA could be optimized down to 3ms via ScellwithoutSSB. 
Based on our above analysis, it is feasible to introduce ScellwithoutSSB under inter-band CA case to reduce the latency of unknown SCell activation significantly. Of course, such new applicability can be an conditionally mandatory UE capability similar as intra-band case or an optional UE capability. Introducing a new UE capability or reusing the existing ScellwithoutSSB are both candidates.
Proposal 4: So as to extend the ScellwithoutSSB under inter-band CA, introducing a new UE capability or reusing the existing ScellwithoutSSB are both candidates.

3. Conclusion
In this contribution, we have the following proposals for unknown FR2 SCell activation delay reduction:
Observation 1: The inter-band CA TAE performance in FR2 could be between 10ns and 65ns and these values could be further optimized with pre-compensation algorithm and higher granularity sampling clock in the practice.
Observation 2: The inter-band CA TAE performance in FR1 could be between 10ns and 65ns and these values could be further optimized with pre-compensation algorithm and higher granularity sampling clock in the practice.
Proposal 1: Similar as the enhancement for fast SCell activation in Re-17, for unknown FR2 target SCell case, if the timing and beam can be obtained from an active serving cell in another band, then the cell search and L1-RSRP can be ignored.
Proposal 2: SCell activation delay requirement in FR2 inter-band CA could be optimized down to 3ms via ScellwithoutSSB.
Proposal 3: SCell activation delay requirement in FR1 inter-band CA could be optimized down to 3ms via ScellwithoutSSB. 
Proposal 4: So as to extend the ScellwithoutSSB under inter-band CA, introducing a new UE capability or reusing the existing ScellwithoutSSB are both candidates.
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