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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Work on RRM requirements for PUCCH SCell activation/deactivation, which is part of the Rel-17 WI on NR RRM further enhancement [1], started at RAN4#98e. The outcome was captured in a WF [3].
In this contribution we provide our views on the open issues.
Discussion
Activation sequence
	· 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.



Activation of PUCCH SCell with CSI reporting via spCell would be little different from the normal activation procedure of a non-PUCCH SCell, i.e., for an SCell with uplink belonging to a secondary TAG. We therefore propose that RAN4 focuses on requirements for the scenario where CSI report for PUCCH SCell is provided in PUCCH SCell.

Proposal 1: 	RAN4 to derive requirements for the scenario where CSI for PUCCH SCell is reported via PUCCH SCell, as the other scenario with reporting vis spCell is not different from existing activation procedure for SCell with uplink belonging to secondary TAG.
 
Beam indication

	· Issue 1-1-5: Whether the beam information of the PUCCH SCell being activated is needed to be indicated to NW
· Option 1:
· The beam information of the PUCCH SCell being activated is needed to be indicated to NW 
· Option 2:
· Depends on what activation sequence we are assuming.
· Option 3:
· Need to differentiate unknown and known cases. 
· Option 4:
· Agree on whether L1-RSRP is transmitted on spCell or SCell first. 
· Option 5:
· Need further discussion



Random Access in SCell shall only be initiated by PDCCH order with a non-zero PRACH preamble index, as specified in TS 38.321. For a PDCCH order with non-zero PRACH preamble index, SSB index as well as PRACH mask need to be provided, as specified in TS 38.212. 


TS 38.321:
[bookmark: _Toc29239820][bookmark: _Toc37296175][bookmark: _Toc46490301][bookmark: _Toc52751996][bookmark: _Toc52796458][bookmark: _Toc60791737]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.
[...]
TS 38.212:
[bookmark: _Toc19798778][bookmark: _Toc26467249][bookmark: _Toc29326611][bookmark: _Toc29327761][bookmark: _Toc36045951][bookmark: _Toc36046211][bookmark: _Toc36046357][bookmark: _Toc45209274][bookmark: _Toc51852448][bookmark: _Toc58250814]7.3.1.2.1	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-RNTI:
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment –  bits where  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-PreambleIndex 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:
[...]
The NW can be aware of the beam index to provide in the PDCCH order e.g. by any of the following: only single SSB index is used in PUCCH SCell, UE has provided L3 reports of RSRP and beam index, NW is using RF fingerprinting technique to determine PUCCH SCell beam coverage, etc. In case NW does not know which beam index to provide in the PDCCH order, then we suggest that a spCell-based activation procedure is used instead.

Proposal 2: 	RAN4 to focus on deriving PUCCH SCell activation requirements for the scenario where the beam index to provide in the PDCCH order is known to NW beforehand.

Spatial relation

	· Issue 1-1-6: Whether the UL spatial relation should be considered for PUCCH SCell activation
· Option 1: Yes
· Option 2: No
· Option 3: Need further discussion



In our view spatial relation information shall be considered as part of PUCCH SCell activation as long as the endpoint of the PUCCH SCell activation procedure is the UE reporting CSI for the PUCCH SCell in the PUCCH SCell.

Proposal 3: 	RAN4 shall consider spatial relation information in the PUCCH SCell activation procedure. 

Activation delay for PUCCH SCell in sTAG with invalid TA

	· Issue 1-2-4: The additional delay parts for NR PUCCH SCell activation with invalid TA
· Option 1:
· The following three additional delay parts (T1/T2/T3) in LTE PUCCH SCell activation with invalid TA could be reused for NR PUCCH SCell activation with invalid TA.
· the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell
· the delay for obtaining a valid TA command for the sTAG
· the delay for applying the received TA for upling transmission
· The values for T1/T2/T3 might be revisited for NR PUCCH SCell activation. 
· Option 2:
· The UE shall be capable to perform downlink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot .
· The UE shall be capable to perform uplink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot  , where TRACH is the delay to perform RACH procedure and apply the TA.
· Option 3:
· Further discussion is needed for the completion of downlink and uplink actions. 
· Option 4:
· Existing RRM requirements for activation of single downlink NR SCell to be used as baseline for completion of downlink actions. Completion of uplink actions are to be further studied.




Applicability of PUCCH SCell activation requirements in sTAG with invalid TA

	· Issue 1-2-8: Applicability of PUCCH SCell activation requirements
· Option 1:
· The PUCCH SCell activation delay requirement shall apply provided that,
· The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected; and
· No interruption occurs in same FR as the target PUCCH SCell during the SCell activation procedure if UE supports per-FR MG, otherwise the PUCCH SCell activation delay can be extended, and
· No interruption occurs during the SCell activation procedure if UE does not support per-FR MG, otherwise the PUCCH SCell activation delay can be extended.
· The above interruption is caused by factor defined in TS38.133 section 8.2.1.1 for EN-DC, in TS38.133 section 8.2.2.1 for NR SA, in TS38.133 section 8.2.3.1 for NE-DC and in TS38.133 section 8.2.4.1 for NR-DC. 
· Option 2:
· Need to settle the basics on which steps are taken and in which order during the activation first.


Applicability rules need to be further discussed. If for instance PDCCH order is received after Tactivate_basic, in our view the activation delay requirement is still applicable but additional time shall be granted the UE to account for late reception of the PDCCH order. This would be consistent with how late reception of MAC activation commands are handled in existing SCell requirements. Similar if other interruptions occur during the SCell activation procedure: then requirement still applies but a longer activation time can be expected. Although we cannot quantify the exact time for every possible such occasion, it shall be clear that the extended time shall be in proportion to the impact it has on the activation procedure.

In case of activation of multiple SCells with one PUCCH SCell, there may be scenarios where for some UEs the configurations are incompatible for parallel activation. For those scenarios, we would like delay requirements to apply at least for the PUCCH SCell. The reason is that PRACH resources (PRACH preamble index) are reserved during the PUCCH SCell activation, and if this period gets extended, it may result in shortage of capacity for the random access procedure.

Proposal 4: Delay requirements for PUCCH SCell activation shall account for additional time when PDCCH order is received outside Tactivate_basic. The additional time shall be accounted for by an expression and/or a delay component, e.g. max(Tactivate_basic, TPDCCH_order).

Proposal 5:	Delay requirement for PUCCH SCell activation shall allow for extended time when there are additional interruptions during the activation procedure. The extended time shall be in proportion to the impact the interruption has on the activation procedure. The extended time can be captured on a general level in a sentence.

Proposal 6: In activation of multiple SCells with one PUCCH SCell, activation delay requirement shall apply at least for the PUCCH SCell in the event that one or more SCells have configurations that render parallel activation impossible for the UE. FFS on whether activation delay requirement also is to apply for SCells that are compatible with parallel activation with PUCCH SCell.

PUCCH SCell interruption requirements

	· Issue 1-6-1: Interruption requirements for PUCCH SCell activation/deactivation
· Option 1:
· Reuse the interruption requirement of normal SCell activation/deactivation. 
· Option 2:
· Interruption requirements for PUCCH SCell deactivation reuse the interruption requirement of normal SCell deactivation. 
· Interruption requirements for PUCCH SCell activation are FFS. 
· Option 3:
· Reuse the interruption requirement of normal SCell activation/deactivation for valid TA case. FFS for invalid TA case.



We think existing interruption requirements can be applied for PUCCH SCell activation and deactivation, too. For invalid TA case, i.e. when random access is ordered by PDCCH order, additional interruptions are already accounted for by existing rules for random access preamble transmission, as specified in TS 38.213. Hence we do not see a need for specifying the same within the context of PUCCH SCell activation. If needed, a reference can be made to TS 38.213.

TS 38.213:
[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284][bookmark: _Toc36498158][bookmark: _Toc45699184][bookmark: _Toc60601301]8.1	Random access preamble
Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 
-	A preamble index, a preamble SCS, [image: ], a corresponding RA-RNTI, and a PRACH resource. 
A PRACH is transmitted using the selected PRACH format with transmission power [image: ], as described in Clause 7.4, on the indicated PRACH resource.
[...]
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or , and  is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].
[...]
Proposal 7: Existing interruption requirements for non-PUCCH SCell activation are applied to PUCCH SCell activation. Constraints on PUSCH/PUCCH/SRS transmission on CCs in same band when CFRA is carried out are already covered in TS 38.213.   
Summary and Conclusion
In this contribution we have provided some initial input to the work on developiong RRM requirements for (de)activation of single or multiple PUCCH SCells. The following proposals are made:
Proposal 1: 	RAN4 to derive requirements for the scenario where CSI for PUCCH SCell is reported via PUCCH SCell, as the other scenario with reporting vis spCell is not different from existing activation procedure for SCell with uplink belonging to secondary TAG.
Proposal 2: 	RAN4 to focus on deriving PUCCH SCell activation requirements for the scenario where the beam index to provide in the PDCCH order is known to NW beforehand.

Proposal 3: 	RAN4 shall consider spatial relation information in the PUCCH SCell activation procedure. 

Proposal 4: Delay requirements for PUCCH SCell activation shall account for additional time when PDCCH order is received outside Tactivate_basic. The additional time shall be accounted for by an expression and/or a delay component, e.g. max(Tactivate_basic, TPDCCH_order).

Proposal 5:	Delay requirement for PUCCH SCell activation shall allow for extended time when there are additional interruptions during the activation procedure. The extended time shall be in proportion to the impact the interruption has on the activation procedure. The extended time can be captured on a general level in a sentence.

Proposal 6: In activation of multiple SCells with one PUCCH SCell, activation delay requirement shall apply at least for the PUCCH SCell in the event that one or more SCells have configurations that render parallel activation impossible for the UE. FFS on whether activation delay requirement also is to apply for SCells that are compatible with parallel activation with PUCCH SCell.

Proposal 7: Existing interruption requirements for non-PUCCH SCell activation are applied to PUCCH SCell activation. Constraints on PUSCH/PUCCH/SRS transmission on CCs in same band when CFRA is carried out are already covered in TS 38.213.
[bookmark: _Ref536781364][bookmark: _Ref517094573][bookmark: _Ref536781239]References
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