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1. Introduction
In RAN4#104-e meeting, a way forward for PUCCH SCell activation was approved [1], and some remaining issues relative with PUCCH SCell activation need further discussion and decision.
This document will further discuss these issues and present our understandings and proposals.

2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]The following issues should be discussed and decided further.
Issue 1-1-1: Whether the PL-RS will introduce extra delay time when the known condition is met in FR2 (the value of [X] in 8.3.12)?
Way forward: 
· Option 1: 
· When PL-RS of target PUCCH SCell is known, the X=5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’.
· Option 2: (Nokia)
· Pathloss estimation for UL Tx power control is based on RS being configured for L1 measurement using narrow beam.
· PL-RS is based on the M L1-RSRP measurement samples.
· How many samples (M) do we need to acquire an accurate L1 measurement of PL-RS?
· M=1/3 has been used in L1-RSRP measurement. M=1 is used in SCell activation delay for unknown DL SCell.
· Would M=[3] be sufficient to do L1 measurement in the same as in L1-RSRP?
· M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
The measurement of PL-RS is used to decide the first transmit power of PRACH on the target PUCCH SCell, not for normal L1 measurement for beam management. More accurate measurement is needed. It should not exclude UE using L3 measurement to decide the transmit power of PRACH and 5 samples of measurement may be needed. On the other hand, the delay requirement of PUCCH SCell activation is minimum requirement. Introducing extra delay of 5 sample measurement time for known FR2 PUCCH SCell is acceptable. 
Proposal 1: RAN4 adopts option 1, i.e. when PL-RS of target PUCCH SCell is known, the X=5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’.

Issue 1-1-2: Update TFirst_available_CSI and TCSI_reporting_after in the PUCCH SCell activation delay requirements?
Way forward: 
· Option 1: (Ericsson)
· Existing requirements: 
· TFirst_available_CSI: the delay uncertainty in acquiring the first available downlink CSI reference resource. 
· TCSI_reporting_after: the delay uncertainty in acquiring the first available CSI reporting resource after T3 
· Update to: 
· TLast_Valid_CSI: the delay uncertainty in acquiring the downlink CSI reference resource which is the last CSI reference resource associated with the first available CSI report resource after T1+T2+T3. 
· TCSI_reporting_after is the delay uncertainty in acquiring the first available CSI reporting resource after T3 
· Option 2: 
· Keep the existing requirements. 

In current specification, the delay requirement is defined as:
Tdelay_PUCCH_SCell = Tactivation_time + [X] + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after
We think the TCSI_reporting_after is the delay uncertainty in acquiring the first available CSI reporting resource after max((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)), not after T3. If TFirst_available_CSI + TCSI_processing is longer than T1+T2+T3, such as the CSI-RS and CSI report resource are set after T2 or even after T3 by network, the TCSI_reporting_after will be the delay uncertainty in acquiring the first available CSI reporting resource after TFirst_available_CSI + TCSI_processing. So the definition of TCSI_reporting_after should be modified as after max(x). If only the TFirst_available_CSI is replaced by TLast_Valid_CSI as defined in option 1, it may have a logical error, i.e. the TCSI_reporting_after is defined based on TLast_Valid_CSI and the TLast_Valid_CSI is defined based on TCSI_reporting_after. It will make confusion, and the delay requirement could not be decided.
On the other hand, the (TFirst_available_CSI + TCSI_processing) is defined as the delay uncertainty in acquiring the first available downlink CSI reference resource and processing time for reporting the measurement, but it doesn’t mean UE will report measurement on first available downlink CSI reference resource. It should be general knowledge that the CSI report is based on the last available CSI reference resource associated with, and it does not need to declare.
In TS38.214 clause 5.2.1.1 (Reporting settings), it is defined:
------
Each Reporting Setting CSI-ReportConfig is associated with a single downlink BWP (indicated by higher layer parameter BWP-Id) given in the associated CSI-ResourceConfig for channel measurement and contains the parameter(s) for one CSI reporting band: codebook configuration including codebook subset restriction, time-domain behavior, frequency granularity for CQI and PMI, measurement restriction configurations, and the CSI-related quantities to be reported by the UE such as the layer indicator (LI), L1-RSRP, L1-SINR, CRI, and SSBRI (SSB Resource Indicator). 
------
It means the uplink CSI report resource shall have associated downlink CSI-RS for measurement, so the TLast_Valid_CSI does not need to be defined when the TCSI_reporting_after is defined. But it should further study how to add TCSI_processing between the last associated CSI reference resource and the first available CSI report resource. We think the option 1 may be not a good solution and thus we cannot agree. We provide another solution in proposal 2 to modify the definition of TCSI_reporting_after.
Proposal 2: It is proposed that RAN4 adopt the modified TCSI_reporting_after definition as following:
-  TCSI_reporting_after , the delay uncertainty in acquiring the first available CSI reporting resource after the end of max((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)).

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Issue 1-1-4: Clarification on previous working assumption on PL-RS?
Agreements:
· Based on RAN2 spec, there is no case that when pathlossReferenceRSs is not provided but PUCCH-SpatialRelationInfo is provided in FR2. 
· The above agreement has no impact on existing RAN4 requirements. 
· FFS: In FR1, when pathlossReferenceRSs is not provided, the PL-RS is assumed as the SSB for fine timing tracking during SCell activation. Thus, no uncertainty for PL-RS to be considered. 

There are following definitions in TS38.331:
	pathlossReferenceRSs, pathlossReferenceRSs-v1610
A set of Reference Signals (e.g. a CSI-RS config or a SS block) to be used for PUCCH pathloss estimation. Up to maxNrofPUCCH-PathlossReference-RSs may be configured. If the field is not configured, the UE uses the SSB as reference signal (see TS 38.213 [13], clause 7.2). The set includes Reference Signals indicated in pathlossReferenceRSs (without suffix) and in pathlossReferenceRSs-v1610. The UE maintains pathlossReferenceRSs and pathlossReferenceRSs-v1610 separately: Receiving pathlossReferenceRSs-v1610 set to release releases only the entries that were configured by pathlossReferenceRSs-v1610, and receiving pathlossReferenceRSs-v1610 set to setup replaces only the entries that were configured by pathlossReferenceRSs-v1610 with the newly signalled entries.


Based on the description, we think the FFS can be removed, and it can be confirmed that when pathlossReferenceRSs is not provided, the PL-RS is assumed as the SSB for fine timing tracking during SCell activation in FR1. No uncertainty for PL-RS to be considered.
Proposal 3: Confirming that when pathlossReferenceRSs is not provided, the PL-RS is assumed as the SSB for fine timing tracking during SCell activation in FR1. No uncertainty for PL-RS to be considered.

Issue 1-1-7: Clarification on interruption length on UL transmission when colliding with PRACH transmission on PUCCH SCell?
Way forward:
· Option 1: (Huawei)
· No need to define the interruption length of PRACH transmission when UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.
· Option 2: (Ericsson)
· RAN4 to define 4 different interruption groups with each group having different interruption length.
· For preambles format A1, A2, A3, B1, B2, B3, B4, C0 and C1, the interruption length is 0.5ms.
· For preambles format 0 and 3, the interruption length is 1ms.
· For preambles format 1, the interruption length is 3ms.
· For preambles format 2, the interruption length is 5ms.

We think this issue should not proprietary for PUCCH SCell activation. The UL transmission colliding with PRACH transmission may happen in any DC mode operating, such as PSCell addition, or uplink timing maintaining etc. If it is needed to define interruption requirement for this case, it should not be defined in the requirements for PUCCH SCell activation. On the other hand, the PRACH transmission is controlled by network and the colliding can be avoided due to network is aware of that the UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH. Even network does not avoid this issue, it will happen with low probability and the impact on radio resource loss is allowed. The interruption is not valuable to be defined and tested. So we support option 1.
Proposal 4: It is proposed that RAN4 adopt option 1, i.e. No need to define the interruption length of PRACH transmission when UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.

A CR corresponding above proposals is presented in other contribution [2] to fix these issues.

3. Conclusion
This document discussed the issues for PUCCH SCell activation and presented the following proposals:
Proposal 1: RAN4 adopts option 1, i.e. when PL-RS of target PUCCH SCell is known, the X=5 sample measurement time is always considered and no need to consider condition of ‘maintain’ or ‘not maintain’.
Proposal 2: It is proposed that RAN4 adopt the modified TCSI_reporting_after definition as following:
[bookmark: _GoBack]-  TCSI_reporting_after , the delay uncertainty in acquiring the first available CSI reporting resource after end of max((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)).
Proposal 3: Confirming that when pathlossReferenceRSs is not provided, the PL-RS is assumed as the SSB for fine timing tracking during SCell activation in FR1. No uncertainty for PL-RS to be considered.
Proposal 4: It is proposed that RAN4 adopt option 1, i.e. No need to define the interruption length of PRACH transmission when UE is not capable of parallelTxPRACH-SRS-PUCCH-PUSCH.

4. Reference
[1]	R4-2214330, WF on further RRM enhancement for NR and MR-DC - PUCCH SCell activation/deactivation requirements,	CATT
[2]	R4-2218425, Completing PUCCH SCell activation requirement, CATT

Page 3

