[bookmark: Title][bookmark: DocumentFor][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 98-bis-e 	R4-2106988
Electronic Meeting, Apr. 12-20, 2021


Agenda item:	8.4.2.1
Source: 	Huawei, HiSilicon
Title: 	Discussion on requirements for SRS PUCCH SCell activation
Document for:	Discussion
1. Introduction
In last RAN4#98e 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
The framework of PUCCH SCell activation requirements were discussed in the last meeting with several basic issues identified. Quite a lot pending issues needed to be discussed as captured in WF [1]. Firstly, as agreed in the last meeting, companies should focus on the single CC case before touching the multiple CC cases. As the basic frame work about the steps involved and the orders are not clear, it doesn't make much sense to discuss the requirements for multiple CCs. Thus, we first present out views on the general issues as captured as follows:
	· Issue 1-1-0: Whether CSI report of PUCCH SCell is transmitted on PCell or PUCCH SCell to be activated
· Further study the procedures for the following 2 scenarios
· CSI report of PUCCH SCell is transmitted on PUCCH PCell 
· CSI report of PUCCH SCell is transmitted on PUCCH SCell to be activated
· FFS whether to define requirements for both cases.
· Issue 1-1-4: Whether the beam information is needed for NW to initiate the RA for TA updating by a PDCCH order
· The beam information (SSB index) is needed for NW to initiate the PDCCH order to trigger RA
· Issue 1-1-5: Whether the beam information of the PUCCH SCell being activated is needed to be indicated to NW
· Option 1: (Huawei, MTK, Nokia, Xiaomi, OPPO)
· The beam information of the PUCCH SCell being activated is needed to be indicated to NW 
· Option 2:  (Ericsson, Qualcomm, Apple, CATT, NTT DOCOMO)
· Depends on what activation sequence we are assuming.
· Option 3:  (Apple, Qualcomm, NEC)
· Need to differentiate unknown and known cases. 
· Option 4:  (NEC)
· Agree on whether L1-RSRP is transmitted on spCell or SCell first. 
· Option 5: (Ericsson, Nokia, vivo, NEC)
· Need further discussion
· Issue 1-1-6: Whether the UL spatial relation should be considered for PUCCH SCell activation
· Option 1: (Huawei, Ericsson, Qualcomm, NTT DOCOMO, MTK, Apple, Xiaomi, OPPO, Apple, NEC, vivo)
· Yes
· Option 2: (Nokia)
· No
· Option 3: (CATT)
· Need further discussion



Regarding issue 1-1-0 on whether CSI report of PUCCH SCell is transmitted on PCell or PUCCH SCell to be activated, it will decide how the activation process will be defined and the involved steps and corresponding orders. After check the requirements for normal SCell activation in TS 38.133 and PUCCH SCell activation in TS 36.133, several drawbacks are identified if CSI reporting is assumed to be transmitted on PCell. First, if UE reports the CSI via the PUCCH of PCell, it means when the UE reports the first valid CSI via PCell, NW could only know the DL of the PUCCH SCell is ready but have no idea whether the UL is ready for transmission. In this way the requirements of the activation is exactly the same as that for normal SCell and there is no need to further consider whether the TA is valid or not. It could be observed from the requirements for PUCCH SCell activation in LTE (as shown below), the requirements are defined base on the assumption that the CSI is report on the PUCCH SCell, and the UE is ready for DL reception then is capable of UL action. In addition, it is not a typical implementation from NW to configure the CSI reporting for a PUCCH SCell via the PUCCH of the PCell. As NW has to reserve PUCCH resource in PCell for the PUCCH SCell even it has been configured with PUCCH. It means NW may have to trigger a RRC reconfiguration to remove the CSI reporting configuration on the PCell every time after the PUCCH SCell is activated.
	If the UE does not have a valid TA for transmitting on an SCell then the UE shall be capable to perform downlink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic and shall be capable to perform uplink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell and shall transmit valid CSI report for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell, where:



Observation 1: CSI reporting of PUCCH SCell on PUCCH PCell is not preferred for the following reason:
· NW cannot know when the UL of PUCCH SCell is ready.
· Resource wasting as NW has to reserve PUCCH in PCell for the PUCCH SCell
· Reconfiguration is needed to remove the CSI reporting on the PUCCH in PCell after the SCell is activated every time.
Though CSI reporting on PUCCH PCell is feasible and it is up to the configuration of the NW, it make more sense to define requirements for CSI reporting on PUCCH SCell.
Proposal 1: Define SCell activation requirements at least for CSI reporting on PUCCH SCell to be activated.
If RAN4 is going to define the PUCCH SCell activation for the case that the CSI is transmitted in PCell, then from our understanding, the requirements is same as the existing requirements. As the ending point is the valid CSI reporting, then there is no need to further consider the step for TA updating and UL spatial relation configuration and the corresponding delay.
If RAN4 is going to define the PUCCH SCell activation for the case that the CSI is transmitted in PUCCH SCell, then the time for preparation of UL transmission shall be considered. First, the UL spatial relation shall be considered for both known and unknown case, and the delay for acquiring UL spatial shall be considered (similar as the uncertainty for TCI). For the unknown case, the time for beam indication shall be considered including L1 measurement and indication. And when the TA is invalid, then the time for TA updating shall be considered. We summarized all the cases in the following Table.
Table I. Extra process considering known state and TA state
	CSI reporting on PUCCH SCell to be activated
	Known state
	TA state
	Beam indication  
	TA updating 
	UL spatial 

	
	Known
	Valid (case 1)
	N
	N
	Y

	
	
	Invalid (case 2)
	N
	Y
	Y

	
	Unknown 
	Valid (case 3)
	Y
	N
	Y

	
	
	Invalid (case 4)
	Y
	Y
	Y



Based on the cases summarized above, we give our analysis case by case.
For cases 1, only the uncertainty for acquiring the UL spatial should be considered. 
For case 2, similar approach as LTE PUCCH SCell activation could be adopted. The Beam information (e.g. SSB index) is already transmitted to NW via L3 measurement with SSB index. Then NW could trigger the RACH process on the PUCCH SCell by PDCCH order, and extra delay includes the time for acquiring the RACH occasion, obtaining valid TA and TA implementation, similar as T1, T2 and T3 defined in the LTE PUCCH SCell activation. Besides, the delay for UL spatial acquiring could be added as case 1.
The controversial part is when the PUCCH SCell is unknown, how could UE indicate the beam indication and how to update the TA. It is an “egg and chicken” question. NW needs the beam information to trigger PDCCH order and to configure TCI state and UL spatial to enable the UL transmission of the PUCCH SCell. However, the beam information need to be reported using the PUCCH which is not ready yet. We elaborate the involved process for case 4 for example in Fig. 1.
[image: ]  
Fig. 1 Unknown PUCCH SCell with invalid TA
It could be observed from the example that, if the to-be-activated PUCCH SCell is unknown and TA is invalid, UE shall perform L1 measurement first to get the beam information. Then UE shall report the beam information to NW where the specific manner is not clear currently. After NW obtains the beam information, then NW is able to trigger the PDCCH order using reported SSB index. Then UE could transmit PRACH according to the PDCCH order. Then UE may receive the TA command to updating the TA. 
From our understanding, the process is rather complicated as UE need first report the SSB index via some particular approach then NW indicate the CFRA using PDCCH order, and only after that could UE perform the RACH process. Different from LTE, the beam indication is not needed for RACH process, and NW could indicate a CFRA RACH via PDCCH order directly. However, in NR the RACH occasions are associated to certain SSB index and UE shall transmitted RACH either according the configuration from NW or choose the SSB index and associated RACH occasion (CBRA). 
Observation 2: The beam information is not needed for LTE and NW could indicate a CFRA RACH via PDCCH order directly.
From our understanding, it is more reasonable to allow UE to perform CBRA for the unknown PUCCH SCell activation. Then after perform the L1 measurement and obtain and beam information. UE could directly transmit PRACH choosing the SSB index and associated RACH occasions. Then the NW could get beam information via received preamble implicitly and update the TA directly. In this way, UE doesn’t need to wait for beam report (nor clear now) and PDCCH order before PRACH transmission. 
Observation 3: It is beneficial to allow CBRA for PUCCH SCell activation when the Cell is unknown and TA is invalid. The procedure for beam indication and PDCCH order and the corresponding delay are saved.
However, as discussed in the last meeting, according to RAN2 spec TS 38.321, currently the RA procedure could only be initiated by PDCCH order. It is proposed to send an LS to RAN2 to inform the observation from RAN4 and ask whether it is feasible to allow CBRA for PUCCH SCell.
	[bookmark: _Toc60791737][bookmark: _Toc52796458][bookmark: _Toc52751996][bookmark: _Toc46490301][bookmark: _Toc37296175][bookmark: _Toc29239820]5.1.1	Random Access procedure initialization
The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.



Proposal 2: Send LS to RAN2 to inform the observation from RAN4 about the benefits of CBRA for unknown PUCCH SCell activation and ask whether it is feasible to allow CBRA for PUCCH SCell.
If the CBRA is not a feasible way, then we should further discuss the suitable way to indicate the beam information to NW for the unknown case. 
Proposal 3: Further discuss the suitable way for beam information indication if the CBRA on PUCCH SCell is not feasible.
In the WF from the last meeting, there are still some other issues related to the specific requirements about the delay and interruptions. We suggest to focus on the basic framework first before we step into the details of the requirements in the coming meeting.
3. Conclusions
Observation 1: CSI reporting of PUCCH SCell on PUCCH PCell is not preferred for the following reason:
· NW cannot know when the UL of PUCCH SCell is ready.
· Resource wasting as NW has to reserve PUCCH in PCell for the PUCCH SCell
· Reconfiguration is needed to remove the CSI reporting on the PUCCH in PCell after the SCell is activated every time.
Proposal 1: Define SCell activation requirements at least for CSI reporting on PUCCH SCell to be activated.
Observation 2: The beam information is not needed for LTE and NW could indicate a CFRA RACH via PDCCH order directly.
Observation 3: It is beneficial to allow CBRA for PUCCH SCell activation when the Cell is unknown and TA is invalid. The procedure for beam indication and PDCCH order and the corresponding delay are saved.
Proposal 2: Send LS to RAN2 to inform the observation from RAN4 about the benefits of allowing CBRA activation and ask whether it is feasible to CBRA for PUCCH SCell.
Proposal 3: Further discuss the suitable way for beam information indication if the CBRA on PUCCH SCell is not feasible.
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