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1. Introduction
At RAN 89 meeting the WI related to Rel-17 RRM further enhancement was agreed at [1], the justification and objectives of PUCCH SCell activation and deactivation are copied below for reference: 

· PUCCH SCell activation/deactivation
· Justification

· From release 15 NR, the two PUCCH groups are optionally supported by the UE. However, the PUCCH SCell activation requirement is missing in RAN4 RRM.

· Objective

· Specify SCell Activation Delay Requirement for Deactivated PUCCH SCell (including valid TA and invalid TA)

· Specify SCell Activation Delay Requirement for Deactivated PUCCH SCell with Multiple SCells (including valid TA and invalid TA)

· Specify SCell Deactivation Delay Requirement for Activated PUCCH SCell

· Specify SCell Deactivation Delay Requirement for Activated PUCCH SCell with Multiple SCells.

This topic has been discussed at RAN4 98e and RAN4 98bis-e meeting. In this contribution, we provide our further consideration regarding PUCCH SCell activation/deactivation delay.
2. Discussion
1. The ending point of PUCCH SCell activation 
At previous the following options are available after discussion:

· The ending point for valid TA case: 
· Option 1: 
· For valid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell. 
· Option 2: 
· For valid TA case, the ending point of PUCCH SCell activation is the point when UE transmit valid CSI report on a certain cell (SpCell or PUCCH SCell or others, i.e. not to define which cell is used).
· The ending point for invalid TA case: 
· Option 1: 
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell. 
· Option 2: 
· For invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit PRACH on target PUCCH SCell.
· Option 3: 
· Depends on if the UE has transmitted the CSI reporting e.g. to inform network the beam information during the activation period. 
To our understanding, the reason to introduce the PUCCH SCell activation/deactivation requirement, under the scenario where general SCell activation/deactivation requirements have already existed, is to guarantee that the eNB knows that both the DL and UL are ready to be used after the PUCCH SCell activation procedure. To achieve this target, in general, the ending point of this procedure should be that the valid CSI report is transmitted on target PUCCH SCell. For the valid TA case, we do not see any strong reason to prevent this principle from applying. For the invalid TA case, the difficulty is a lot of detailed information of the procedure, such as beam information, UL spatial information, are under discussion. However we think it is better to have this principles firstly since a clear end pointing will facilitate the later discussion as well.
Proposal 1: for either valid TA or invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell, i.e., use both option 1 for valid and invalid TA case. 
2: Whether the beam information of the PUCCH SCell being activated is needed to be indicated to NW

Regarding this issue, the following agreements were achieved at previous RAN4 meeting:
· If the target PUCCH Scell is known, no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA, i.e., no additional SSB based beam measurement is needed.
· If the target PUCCH Scell is unknown cell in FR2:
· If there is at least one active serving cell on that FR2 band (following the same conditions in TS38.133 section 8.3.2 for intra-band FR2 Scell activation), no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· If there is no active serving cell on that FR2 band, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
The difficult is for the unknown case where for the FR1 unknown case, the following options are available:
· If the target PUCCH Scell is unknown cell in FR1:
· Option 1: 
· If it is contiguous to an active serving cell in the same band (following the same conditions in TS38.133 section 8.3.2 for intra-band contiguous FR1 Scell activation), no need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· If there is no contiguous active serving cell on that FR1 band, need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA.
· Option 2: 
· No need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA, i.e., no additional SSB based beam measurement is needed.
To our understanding, whether the beam information is required or not. Based on the following statements from TS38.212 the beam information, i.e., the SSB index is required when the eNB configures a PDCCH order for a UE to obtain the timing information. It was argued that under invalid TA scenario the beam information may not be obtained from a UE. However if this happen it simply means this procedure (eNB configures PDCCH order) can not work and does not mean the beam information is not required. 
[image: image1.png]7312 DCI formats for scheduling of PDSCH
7.3.1.21 Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell.

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-
RNTI or MCS-C-RNTL:

- Identifier for DT formats - 1 bits
- The value of this bit field is always set to L, indicating a DL DC format

- Frequency domain resource assignment — [log , (VA-*"* (V22" 1. 1)/2) | bits where N3:*"™ is given by
clause 7.3.1.0

If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment” field
are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining
fields set as follows:

- Random Access Preamble index — 6 bits according to ra-Preamblelndex in Clause 5.1.2 of [8, TS38.321]

- UL/SUL indicator — 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is
configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in
the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved

- SS/PBCH index — 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates
the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this.
field is reserved.

- PRACH Mask index — 4 bits. If the value of the "Random Access Preamble index is not all zeros, this field
indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH
transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved

- Reserved bits — 12 bits for operation in a cell with shared spectrum channel access; otherwise 10 bits

Otherwise, all remaining fields are set as follows:




Observation 1: beam information is always required for an eNB to configure PDCCH order and does not depend on known or unknown case. 
Proposal 2: To confirm that if the target PUCCH Scell is unknown cell in FR1 and if there is no contiguous active serving cell on that FR1 band, the beam information is needed by the network for determining the associated SSB in PDCCH order for RA.

3. If the conclusion of issue 1-1-3 is the beam information of PUCCH Scell is needed to be indicated to NW (maybe in certain cases), how to resolve the indication issue (e.g. the procedure)?
The issue is for unknown and invalid TA case, a UE cannot beam information over corresponding SCell due to invalid TA and the valid TA cannot be obtained since the eNB cannot configure corresponding PDCCH order to trigger the SCell to obtain the valid TA, due to lack of beam information. After discussion the following options are available for this issue:

· Option 1: 
· Allow UE to use CBRA for PUCCH SCell activation. 
· Option 2: 
· The valid case:
· UE may measure the quality of the PUCCH SCell and report the beam information to network via SpCell.
· Network transmits the downlink signals via the beam reported by UE and UE can transmit the uplink signals with valid TA.
· The invalid case:
· UE may measure the quality of the PUCCH SCell and report the beam information to network via SpCell.
· Network will indicate the PDCCH order to UE and then UE will trigger the random access procedure for obtaining the TA command.
· After UE obtain the valid TA, UE may transmit the CSI-reporting on its own PUCCH resource.
· Note: the procedure needs to be confirmed by RAN1/2
· Option 3: 
· Not define the PUCCH SCell activation requirement for unknown cell case. 
· Option 4: 
· Send LS to RAN1/RAN2 asking for the feasible solutions for transmitting beam information during activating a PUCCH SCell.
· Option 5: 
· Need further check
From the 5 options, we think option 1 can work however it may too complicated to change the procedure simply for enhancing the PUCCH SCell activation requirement purpose. We think option 2 provide a pragmatic method for the invalid TA and unknown Scell scenario and have the following proposal:  
Proposal 3: For the invalid TA and unknown SCell scenario, assuming the UE can measure the quality of the PUCCH SCell and report the beam information to network via SpCell.

4. PUCCH Scell activation requirements
· PUCCH Scell activation delay requirement for valid TA case
· Option 1:  
· Reuse the Rel-15 SCell activation delay requirement which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length).
· Option 2: 
· In FR1, reuse the Rel-15 SCell activation delay requirement which is (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length). 
· In FR2, use normal SCell activation delay (i.e., (( THARQ + Tactivation_time +TCSI_Reporting)/ NR slot length);) in TS38.133 section 8.3.2 as baseline, but the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be considered in the baseline Tactivation_time.
· Option 3: 
· Wait for the conclusions of other open issues. 
For the valid case we see option 1 and 2 are quite close and the only difference is whether to consider the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell. We think consider this point is also reasonable. 

Proposal 4: PUCCH Scell activation delay requirement for valid TA case, slight prefer option 2.
The next is for the PUCCH SCell activation requirements for invalid TA case and the following options are available:
· The PUCCH SCell activation requirements for invalid TA case
· Option 1: 
· If UE does not have the valid TA on the PUCCH SCell being activated, an additional UL synchronization procedure to obtain the valid TA shall be considered which including the following factors:
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell (T1);
· the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs (T2);
· the delay for applying the received TA for uplink transmission (T3)
· Option 2: 
· Only T1 (The delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell) need to be considered
· Option 3: 
· Depending on the conclusions of other open issues. FFS. 
To our understanding, the principles to derive the legacy Scell activation delay requirement for invalid TA scenario can be reused for PUCCH Scell activation scenario. Hence we suggest to reuse T1/T2/T3 parts for the extra delay, i.e., option 1. 
Proposal 5: For the PUCCH Scell activation delay requirement under invalid TA scenairo, suggest to reuse the corresponding structure of legacy requirements for the extra delay, i.e., option 1. 
3. Conclusion
In this contribution, we provide our further views on PUCCH Scell activation and have the following observations and proposals:

Observation 1: beam information is always required for an eNB to configure PDCCH order and does not depend on known or unknown case. 
Proposal 1: for either valid TA or invalid TA case, the ending point of PUCCH SCell activation should be the point when UE transmit valid CSI report on target PUCCH SCell, i.e., use both option 1 for valid and invalid TA case. 
Proposal 2: To confirm that if the target PUCCH Scell is unknown cell in FR1 and if there is no contiguous active serving cell on that FR1 band, the beam information is needed by the network for determining the associated SSB in PDCCH order for RA.

Proposal 3: For the invalid TA and unknown SCell scenario, assuming the UE can measure the quality of the PUCCH SCell and report the beam information to network via SpCell.

Proposal 4: PUCCH Scell activation delay requirement for valid TA case, slight prefer option 2.
Proposal 5: For the PUCCH Scell activation delay requirement under invalid TA scenairo, suggest to reuse the corresponding structure of legacy requirements for the extra delay, i.e., option 1. 
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