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1. Introduction
In last RAN4#98-bis-e meeting, the PUCCH SCell activation and deactivation requirements were discussed with the agreements captured in the WF [1]. In this paper, we further provide our views on the remaining issues.
2. Discussion
2.1 The ending point of PUCCH SCell activation
Regarding the ending point of the PUCCH SCell activation, the options on the table are as follows:
	· Issue 1-1-1: The ending point of PUCCH SCell activation?
· The ending point for valid TA case: 
· Option 1: (QC, Ericsson, Huawei, Xiaomi, Apple, NEC, Nokia, ZTE, OPPO, MTK)
· 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: (NTT DOCOMO, CATT)
· 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: (QC, Ericsson, NTT DOCOMO, Huawei, Xiaomi, Apple, NEC, ZTE, OPPO, MTK)
· 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: (CATT)
· 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: (Nokia)
· Depends on if the UE has transmitted the CSI reporting e.g. to inform network the beam information during the activation period. 



One basic consideration is that the ending point of invalid TA case is not needed to be distinguished. The meaning of defining the PUCCH SCell activation requirements is to guarantee the performance of UE and establish consistent understanding between UE and NW about when the UE is ready for scheduling for DL/UL. For a PUCCH SCell, when the activation procedure is completed, UE shall be able for DL reception and UL transmission. The only difference for invalid TA case is to include extra procedure to obtain the valid TA for UL transmission. From specification perspective, we should not just change the way about how the requirements is defined and leave the issue about how to enable the DL/DL reception/transmission unsolved. For instance, even if RAN4 define the ending point of PUCCH SCell activation as the PRACH transmission for the invalid case, NW still cannot know when the DL/UL is ready for this PUCCH SCell as the PRACH transmission is only the intermediate status of the activation process. 
Observation 1: Same ending point of PUCCH SCell activation for both valid TA and invalid TA
Proposal 1: The ending point of PUCCH SCell activation for both valid TA and invalid TA is the point when UE transmit valid CSI report on target PUCCH SCell.
2.2 Beam information (whether and how)
Regarding whether beam information is needed for PUCCH SCell activation, the agreements and options are summarized as follows:
	· Issue 1-1-3: Whether the beam information (SSB index) of PUCCH Scell is needed to be indicated to NW?
· 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.
· If the target PUCCH Scell is unknown cell in FR1:
· Option 1: (QC, Ericsson, NTT DOCOMO, Huawei, vivo, Xiaomi, Apple, NEC, CATT, ZTE, OPPO, MTK)
· 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: (Nokia)
· 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.
· FFS: 
· “need to indicate the beam information to network for determining the associated SSB in PDCCH order for RA” doesn’t necessarily mean it is always possible for all cases, i.e. there can be cases where DL beam (SSB index) indication can’t be reported to the serving cell due to UE behavior for PUCCH grouping specified by RAN1/2.
· FFS: this issue is for invalid TA case only. 
· Issue 1-1-3b: 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)?
· Option 1: (Huawei)
· Allow UE to use CBRA for PUCCH SCell activation. 
· Option  2: (MTK, QC, Ericsson, CATT)
· 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: (Apple)
· Not define the PUCCH SCell activation requirement for unknown cell case. 
· Option 4: (Huawei, Apple, Nokia, NTT DOCOMO, ZTE, CATT, MTK)
· Send LS to RAN1/RAN2 asking for the feasible solutions for transmitting beam information during activating a PUCCH SCell.
· Option 5: (vivo, NEC, OPPO)
· Need further check




For whether the beam information is needed, the answer is yes and it not related to whether the TA is valid or not. Even the TA is valid, the beam information is still needed for TCI configuration for PDCCH/PDSCH CSI-RS (FR1 and FR2) and UL spatial (FR2).
Observation 2: Beam information is needed for both FR1 and FR2 no matter whether TA is valid or not.
The most essential issue is how UE could indicate the beam information to the NW. As point out by companies, when the PUCCH SCell is configured, UE may not allowed to transmit CSI of the PUCCH SCell on PUCCH of PCell. First, we believe some clarifications from RAN1/RAN2 is needed for confirmation, which could be considered as an “egg and chicken” question. Some companies suggest not to have requirements for these cases. However, it is not a good way to avoid defining requirement for some cases when some issues are identified in RAN4. As we can see, the activation procedure of a normal SCell is already more complicated than that in LTE as beam is considered in NR, and for PUCC SCell, thing become even more complicated as UE needs to indicate the beam information to NW. As such issues are identified in RAN4, a considerable way is to fix the issue if RAN4 really want to define requirements to make the feature into practical use instead of circumventing them and get the issues covered. Thus, it is not a feasible way to only define requirements for known case. Currently the known conditions is defined as UE has sent a valid measurement report to NW. It means if NW want to activate a deactivated SCell, and if NW want to make sure the known cell condition is met, one way is to configure the L3 measurement just before the activation, which will introduce much longer delay via RRC compared with the “pure” activation procedure via MAC CE. Other way is to maintain the L3 measurement and reporting before the Cell is deactivated, which will lead to unnecessary power consumption and resource wasting. Some companies suggest that NW could remove the Cell via RRC reconfig each time when there is no data for transmission and add it back when data is coming. However, it means the SCell activation and deactivation procedure is changed to L3 procedures (SCell addition/release), and the delay could be much longer than activation and deactivation procedure, and we also lose the sense to define the corresponding requirements.
Proposal 2: Define requirements for both known and unknown cases.
Then the question is how to handle the “egg and chicken” question for the unknown cases. Some companies proposed that UE could report CSI (L1-RSRP) via PUCCH of PCell during the SCell activation. Firstly, whether feasibility of report the CSI (L1-RSRP) of PUCCH SCell on PCell is still unclear as companies pointed out that UE is not allowed to do so when upon the PUCCH SCell is configured. The feasibility of cross PUCCH group CSI reporting shall be clarified in RAN1. Besides, as analysed in the last meeting, reporting L1-RSRP using PUCCH of PCell is not an adorable manner for PUCCH SCell activation even if is allowed. First, it means NW need to reserve the PUCCH resource for CSI reporting of the PUCCH SCell even it has been configured with dedicated PUCCH. And during the activation procedure especially for the invalid TA cases, there are complicated interactions between NW and UE in PCell and PUCCH SCell as shown in Fig. 1.
[image: ]
Fig.1 Beam indication during PUCCH SCell activation
It could be observed from the left part of the fig that, even if UE is allowed to transmit CSI (L1-RSRP) through PUCCH on PCell, the additional procedure only for beam indication is extremely complicated. NW should configure the CSI report on the PCell for the PUCCH SCell before the SCell activation, and UE reports the L1-RSRP via PCell. NW using the L1-RSRP to configure the TCI for PDCCH reception. Then UE will transmit the HARQ feedback for the TCI command. Then NW will trigger the PDCCH order on the PUCCH SCell, and UE shall transmit RACH accordingly and NW will update the TA. At end NW shall release the CSI report on PCell to release the PUCCH resource when PUCCH SCell is activated. And when the PUCCH SCell is deactivated and activated again, NW may need to configure the CSI report again. 
Based on the analysis above, numerous additional procedures will be introduced only for the beam indication purpose. The interaction between NW and UE are already very complicated for normal SCell activation, and with these additional procedure, the overall activation delay will be much longer, and the implementation will be very complicated for both UE and gNB to determine each point involving cross PUCCH group operation.
Observation 3: Even if UE is allowed to transmit CSI (L1-RSRP) on PUCCH of PCell, the activation procedure will become over complicated:
· Add/ release the CSI report on PCell via RRC each time before/after PUCCH SCell activation.
· Implementation will be very complicated for both UE and gNB to determine each point involving cross PUCCH group operation. 
· The delay for PUCCH SCell activation wil be extremely long. 
From RAN4’s perspective, series of conditions and operations were considered when defining the SCell activation requirements. For the PUCCH SCell action, which is more complicated, we think RAN1/2 may have not design the whole procedure in such details. If we really want to put the feature into real use by defining the corresponding requirements, changes or clarification from RAN1 and RAN2 are needed.
Observation 4: Changes or clarifications from RAN1 and RAN2 are needed to enable the PUCCH SCell activation for unknown cases.
In the last meeting, we have proposed on way to simply the beam indication procedure and solve the “egg and chicken” problem. As shown in the right part of Fig.2, if UE is allowed to use CBRA or some similar approach, UE could indicate the beam information implicitly by choose the associated RO and preamble. As the RACH is anyway needed for invalid TA cases, it will bring any extra procedures. When UE completes the RACH process, UE will obtain the updated TA and NW gets the beam information from UE. However, we also agree that the feasibility of allowing CBRA or similar approach or whether there are any related restrictions shall be discussed and confirmed in RAN1 and RAN2. Then we propose to Send LS to RAN1 and RAN2 to ask whether it is feasible to allow CBRA or similar approach on PUCCH SCell based on the benefits in PUCCH SCell activation procedure. Also whether UE is allowed to report CSI of PUCCH SCell on PCell should not be concluded in RAN4, and we suggest it should also be confirmed by RAN1. 
Proposal 3: Send LS to RAN1 and RAN2 to ask whether UE is allowed to report CSI of PUCCH SCell on PCell and whether it is feasible to allow CBRA or similar approach on PUCCH SCell considering the benefits in PUCCH SCell activation procedure with invalid TA.
For unknown cases with valid TA, the RACH procedure is not necessary as TA updating is not needed. We can further discuss other potential solutions for beam indication to avoid the over complicated procedure as mentioned above. From our understanding, the beam indication during the SCell activation procedure is only for temporary use. UE could report L1-RSRP on the PUCCH of its own when the activation is completed. 
Proposal 4：For unknown case with valid TA, FFS temporary beam indication approach. 
2.3 UL spatial
The UL spatial is also new procedure to be considered for the PUCCH SCell activation compared with the exiting requirements. The options under discussions are as follows
	· Issue 1-1-5-1: Whether the UL spatial relation is needed for PUCCH SCell activation for valid TA case?
· Option 1:  (QC, Ericsson, NTT DOCOMO, Huawei, vivo, Xiaomi, Apple, NEC, Nokia, ZTE, MTK)
· The UL spatial relation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation in FR2 only.
· the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be defined in the baseline FR2 SCell activation delay part (Tactivate_basic). Details are FFS
· Option 3:  (CATT)
· Depending on issue 1-1-1. If the ending point is defined at the point when UE transmit PRACH on target PUCCH SCell, the PUCCH spatial relation is not needed for PUCCH SCell activation.
· Issue 1-1-5-2: Whether the UL spatial relation is needed for PUCCH SCell activation for invalid TA case?
· Option 1:  (QC, Ericsson, NTT DOCOMO, Huawei, vivo, Xiaomi, Apple, NEC, Nokia, ZTE)
· The UL spatial relation of PUCCH on target being-activated SCell should be considered for PUCCH SCell activation in FR2 only.
· the time uncertainty of the MAC CE for UL spatial relation activation of PUCCH in target being-activated SCell shall be defined in the baseline FR2 SCell activation delay part (Tactivate_basic). Details are FFS
· Option 2: (MTK)
· No
· Option 3:  (CATT)
· Depending on issue 1-1-1. If the ending point is defined at the point when UE transmit PRACH on target PUCCH SCell, the PUCCH spatial relation is not needed for PUCCH SCell activation.




For the UL spatial relation, we think it is necessary to enable the UL transmission in FR2. And we also believe it is also not related to whether the TA is valid or not. For invalid TA, the only difference is UE need to obtain the valid TA during the activation process. Companies stated that the UL spatial relation may not needed if the requirements are defined with the ending points as the PRACH transmission or CSI reporting in PCell if possible. However, it is only related to how the specification is organized. In real scenarios, the UL spatial relation in FR2 is anyway needed before the UE is ready for UL transmission. Otherwise, the requirements are not complete as the requirements are only defined for partial of the activation procedure.
Proposal 5: The UL spatial relation is needed for PUCCH SCell activation for both valid and invalid TA.
There are also some detailed discussion about the exact requirements, however we suggest to focus on the general question and decide the basic framework of the PUCCH SCell activation before considering the specific requirements.
3. Conclusions
Observation 1: Same ending point of PUCCH SCell activation for both valid TA and invalid TA
Proposal 1: The ending point of PUCCH SCell activation for both valid TA and invalid TA is the point when UE transmit valid CSI report on target PUCCH SCell.
Observation 2: Beam information is needed for both FR1 and FR2 no matter whether TA is valid or not.
Proposal 2: Define requirements for both known and unknown cases.
Observation 3: Even if UE is allowed to transmit CSI (L1-RSRP) on PUCCH of PCell, the activation procedure will become over complicated:
· Add/ release the CSI report on PCell via RRC each time before/after PUCCH SCell activation.
· Implementation will be very complicated for both UE and gNB to determine each point involving cross PUCCH group operation. 
· The delay for PUCCH SCell activation wil be extremely long. 
Observation 4: Changes or clarifications from RAN1 and RAN2 are needed to enable the PUCCH SCell activation for unknown cases.
Proposal 3: Send LS to RAN1 and RAN2 to ask whether UE is allowed to report CSI of PUCCH SCell on PCell and whether it is feasible to allow CBRA or similar approach on PUCCH SCell considering the benefits in PUCCH SCell activation procedure with invalid TA.
Proposal 4：For unknown case with valid TA, FFS temporary beam indication approach. 
Proposal 5: The UL spatial relation is needed for PUCCH SCell activation for both valid and invalid TA.
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