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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the last 3GPP RAN WG meeting, RAN2 sent an LS to RAN1 (also cc’ed RAN4) on SCell uplink behaviour of the UE in dormancy (R1-2000166, R2-1916601). In the LS, RAN2 indicated that RAN2 is deciding the UL behaviour of a SCell in dormancy; for example, a Working Assumption states “If in dormancy SCell, aperiodic CSI via cross-carrier scheduling is not allowed, FFS for SRS”. There seems to be RAN1 impact. Though the LS itself does not seek any input from RAN1, it is necessary for RAN1 to be fully aware of RAN2 discussions/agreements, discuss potential RAN1 impact, and provide RAN1 input if necessary to avoid potential discrepancy between RAN1 and RAN2.  
In this contribution, we discuss RAN2 LS and dormant SCell UL behaviour which had almost no discussion in RAN1.
RAN2 LS
The main content of RAN2 LS (R1-2000166, R2-1916601) is captured below for convenience:
	1. [bookmark: _Hlk25327087]Overall Description:
RAN2 is discussing the UL behaviour of the UE in SCell when in dormancy and would like to provide the update on the progress so far. RAN2 intends to continue discussion on the FFS items (for example: SRS transmissions on the dormancy SCell ) and other aspects of dormancy in the next meeting. 
2. RAN2 agreements:
The below content captures the RAN2 progress so far, on the UL behaviour in SCell in dormancy.
	· Upon entering dormancy, the UE clears/suspends any uplink grants (type 1 and type2) associated with the SCell.
· In dormancy SCell, the UE doesn’t perform RACH.
· In dormancy SCell, aperiodic CSI/SRS via self-carrier scheduling is not allowed.
· WA: If in dormancy SCell, aperiodic CSI via cross-carrier scheduling is not allowed, FFS for SRS
· As dormant state in LTE euCA, SCell dormancy is not applicable to the PUCCH SCell.



2. Actions:
To RAN1 group.
ACTION: 	RAN2 intends to update RAN1 and RAN4 on the progress so far in RAN2 on this topic, and so no action is expected from RAN1 and RAN4.


[bookmark: _GoBack]It is a common understanding that some UL transmissions on a SCell cannot be supported by UE if the SCell is in dormancy, i.e., not monitoring PDCCH on that SCell, including PUSCH/PRACH/PUCCH/SRS transmissions associated with self-carrier scheduling. However, the above RAN2 LS seems to go far beyond this common understanding, which would have RAN1 impact. For example, if the WA of no cross-carrier triggered A-CSI report for a dormant SCell is confirmed and the FFS of SRS turns out to be not allowing SRS, then all network-triggered UL transmissions from a dormant SCell cannot be allowed, and the network loses the ability of acquiring CSI or managing beams at the moment it needs to. In addition, forbidding all UL transmissions, periodic or aperiodic, is also under RAN2 discussion. This may have RAN1 impact in CSI acquisition, beam management, out-of-dormancy transition latency, etc., and RAN1 needs to be involved in that decision making.
Observation 1: Though not seeking RAN1 input, RAN2 LS (R1-2000018, R2-1916601) may have RAN1 impact.

Current RAN2 email discussion on UL dormancy
RAN2 also has an email discussion on SCell dormancy, see “R2-2000314 Report of [108#56][DCCA] SCell Dormancy Open Issues”. Based on the email discussions, some proposals are in consideration by RAN2:
The pdcch-Config IE, pdcch-ConfigCommon, CSI-RS configuration and sps-Config IE are not configured for the dormant BWP.
1. the below IEs will not be configured for dormant UL BWP if dormant UL BWP is agreed. An LS needs to be sent to RAN1 to confirm beamFailureRecoveryConfig IE configuration.
· rach-ConfigCommon IE;
· pucch-ConfigCommon IE and pucch-Config IE;
· pusch-Config IE and pusch-ConfigCommon IE;
· configuredGrantConfig IE
· beamFailureRecoveryConfig IE
SP SRS, periodical SRS, aperiodic SRS triggered by DCI 0_1 (including self-carrier scheduling and cross-carrier scheduling cases) and aperiodic SRS triggered by DCI 2_3 for dormant UL BWP are not supported if dormant UL BWP is agreed.
Rel-15 legacy behaviour of TA maintenance will be applied for dormancy Scell (i.e. no spec impact)
RAN2 discusses whether dormant UL BWP should be introduced or not based on proposal 14,15,16.
confirm the previous agreement and WA as:
(a) The previous agreement (“In dormancy SCell, aperiodic CSI/SRS via self-carrier scheduling is not allowed.”) implies that when self-carrier scheduling is configured for the SCell, and dormancy is indicated for the SCell, transmission of aperiodic CSI report on that SCell is not supported.
(b) the previous WA (“If in dormancy SCell, aperiodic CSI via cross-carrier scheduling is not allowed”) implies that -- when cross-carrier scheduling is configured for the SCell, and dormancy is indicated for the SCell, transmission of aperiodic CSI report on that SCell is not supported.
performing periodic or semi-persistent CSI measurements on dormancy SCell with the corresponding report transmitted on other cell (i.e., sPCell or non-dormancy SCell) is supported”. aperiodic CSI reporting is not supported. 
At least the highlighted parts in above proposals would have RAN1 impact. For example, “dormant UL BWP”, if supported, needs to be captured in RAN1 standards but has not been discussed in RAN1 (see below section for more detail). For another example, PUSCH, PUCCH, CSI reporting, and SRS may be forbidden on a dormant SCell from above RAN2 proposals, but that decision should be made by RAN1 or at least with RAN1 input.
In a companion contribution submitted to RAN2 [3], we also express that UL dormancy should not be further discussed in RAN2 in Rel-16.
Observation 2: Current RAN2 discussion on UL dormancy may have significant RAN1 impact.

Past RAN1 discussion on UL dormancy
The latest RAN1 discussions on SCell dormancy were summarized in R1-1913549 “Summary#4 of efficient and low latency serving cell configuration/activation/setup” during RAN1#99. However, UL dormancy was not discussed in most of the contributions. In fact, in the feature lead summary, UL behavior of a dormant SCell is only described as follows:
R1-1911972	Discussion on low latency Scell activation	ZTE
Proposal 4: UE interprets the one bit dormancy switching signalling as below.
If UE is in dormant BWP and the signalling indicates UE to switch to a non-dormant BWP, UE switches to the firstActiveDownlinkBWP/ firstActiveUplinkBWP;
If UE is in non-dormant BWP and the signalling indicates UE to switch to a non-dormant BWP, UE keeps in the current BWP.
Proposal 5: Support a dedicated bit for the differentiation between Case 1 and Case 2
For uplink, DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s) indicates Case 2 for UE;
For downlink, an additional one-bit filed is introduced in DCI format 1_1 for differentiation between Case 1 and Case 2.
R1-1912101 Efficient and low latency SCell operations MediaTek Inc.
Proposal 1: NW indicates the BWP ID per SCell for dormancy behavior through an optional RRC IE, ex. Scell-bwp-id-with-dormancy. For a BWP with dormancy behavior, UE expects the following:
For a BWP with dormancy behavior, periodic CSI measurement and report is configured to maintain downlink channel quality. 
Though the IE bwp-id under CSI-ResourceConfig
For a BWP with dormancy behavior, periodic SRS resource is configured to maintain uplink channel quality 
Through the IE srs-Config under BWP-UplinkDedicated
R1-1912497	On SCell Activation and Dormant SCells	Samsung
Proposal 3: A UE can separately configured DL/UL BWPs on SCells for operation with dormancy and for operation with non-dormancy.
R1-1912786	Reduced latency Scell management for NR CA	Ericsson
Proposal 4: When transition to dormant BWP is indicated for an Scell, UE stops transmitting periodic SRS on the Scell. No separate UL dormant BWP configuration is introduced.
Furthermore, there was no online discussion and agreement on UL dormancy in RAN1#99. Clearly, UL dormancy is a new concept to RAN1 and its potential RAN1 impact has not been studied. 
Observation 3: RAN1 had little discussion on UL dormancy.

Physical layer aspects of UL dormancy
In this section, we provide some analysis of physical layer aspects of UL dormancy. First, it is instrumental to revisit the objective for Rel-16 DC-CA enhancements and past RAN1/2 agreements:
3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
a) This objective applies to MR-DC, NR-NR DC and CA
b) The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

Agreements:
· From RAN1 perspective, L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells can be supported
· ‘dormancy-like’ => sparse/no PDCCH monitoring on activated Scell while maintaining CSI measurements/reporting 
Agreements from RAN2 #107bis

· Based on RAN1/RAN4 reply LS, introduce ‘dormancy’ behaviour for NR SCell, i.e. the UE stops monitoring PDCCH on SCell but continue performing CSI measurements, AGC and beam management, if configured. 

This work item (Rel-16 MR-DC/CA) is about “Efficient and low latency SCell”. Though saving power can be a factor for consideration, what is more important for this work item should be to ensure “dormancy to non-dormancy transition” to be more efficient and of low latency. To ensure an efficient and low-latency “dormancy to non-dormancy transition”, it is necessary to maintain CSI measurements/reporting, and hence UL transmissions on the SCell configured during non-dormancy should still be maintained unless they are affected by no monitoring of PDCCH during dormancy. Therefore, the discussion of support for UL dormancy seems to be conflicting with past agreements to maintain CSI measurement and reporting. 
In addition, it is questionable why UL dormancy should be discussed in this WI at all, as UL dormancy has nothing to do with “Minimizing signalling overhead and latency” or “no PDCCH monitoring”. At least UL dormancy seems to be out of scope of the WI and RAN1/2 should not discuss/support UL dormancy.
Observation 4: UL dormancy seems not aligned with the scope/objective of “Efficient and low latency SCell”.
Next we discuss RAN1 impact of UL dormancy or suspended UL transmissions during dormancy. It is understood that due to no monitoring of PDCCH on a dormant SCell, all self-scheduling based UL transmissions, including PUSCH, PUCCH for HARQ, same-carrier A-CSI, and same-carrier A-SRS, cannot be supported already. However, to ensure an efficient and low-latency “dormancy to non-dormancy transition”, maintaining CSI measurements/reporting is critical, and all UL transmissions useful for maintaining CSI and not affected by no PDCCH monitoring should still be kept. The network should be allowed to keep them by proper configuration rather than being forbidden to support them. For example, if CSI request or SRS request is received on a non-dormant cell to trigger A-CSI reporting or A-SRS on a dormant SCell, this should still be supported. For another example, if P-CSI reporting or P-SRS is configured for a dormant SCell, the UE should still be able to transmit the P-CSI report or P-SRS even if the UE does not monitor PDCCH of the dormant SCell, since these periodic transmissions do not rely on PDCCH monitoring.
The UL TA also needs to be maintained. This is because if the TA is lost during the dormancy, the “dormancy to non-dormancy transition” then has to perform a PRACH to re-acquire the TA, which will make the transition lengthy and even comparable with SCell activation latency. The TA maintenance is especially important since PRACH mechanism for TA is not feasible with SCell dormancy as the UE cannot monitoring PDCCH order on the dormant SCell. To maintain TA on a dormant SCell, the options may be:
· Disallowing UL transmission on the dormant SCell and relying on UL transmissions from at least one of the non-dormant cells in the TAG. That implies in the TAG, at least one cell has to be in non-dormancy, and as usually the cells in the TAG share the same RF, the RF cannot be completely turned off and hence this option cannot lead to power saving anyway. Therefore, we do not support this option.
· Allowing certain L1 UL transmission on the dormant SCell. This is the existing mechanism and should still be supported. Note that TA command for the dormant SCell can still be conveyed to the UE on another serving cell via MAC CE. In addition to benefiting TA maintenance, with the L1 UL transmissions, the CSI (for UL and/or DL) can be maintained, such as via sounding, and consequently, during the transition out of dormancy, the transition latency can be minimized. Therefore, allowing L1 UL transmissions is beneficial and well aligned with the scope/objective of this WI.
On the other hand, if RAN1 were to introduce UL dormancy, RAN1 discussions and agreements are needed. However, as the Rel-16 WI is already complete in RAN1 and only maintenance is accepted, there would be no TU to discuss this new UL dormancy behavior.
Although the RAN2 LS does not attempt to seek RAN1 input, due to the potentially significant RAN1 impact and to avoid potential discrepancy between RAN1 and RAN2, the following is proposed:
Proposal 1: Send an LS to RAN2 with the following:
· RAN1 had almost no discussion on UL dormancy up to RAN1#99 meeting, with the assumption that no/minimum L1 impact on dormancy SCell UL behaviour is introduced.
· RAN1 respectfully asks RAN2 to reach an agreement with minimal RAN1 specification impact on existing UL behaviour of a dormant SCell
· As a general principle in RAN1, CSI reporting and SRS transmission are essential to efficient and low latency low power SCell operations and should be maintained in dormancy if at all possible
Finally, we’d like to point out that RAN1 may also need to discuss beam management / BFR for a dormant cell and provide standard support. However, given that RAN1 had no discussion on BFR and no TU for this new topic, RAN1 needs to figure out a plan regarding BFR support for a dormant cell.

[bookmark: _Ref129681832]Conclusion
In this contribution, we discussed RAN2 LS regarding RAN2’s agreement/WA on whether to stop certain UL transmissions when a SCell is in dormancy. We pointed out that RAN2 discussions were not based on any RAN1 input, which can cause discrepancy between RAN1 and RAN2. We have the following observations:
Observation 1: Though not seeking RAN1 input, RAN2 LS (R1-2000018, R2-1916601) may have RAN1 impact.
Observation 2: Current RAN2 discussion on UL dormancy may have significant RAN1 impact.
Observation 3: RAN1 had little discussion on UL dormancy.
Observation 4: UL dormancy seems not aligned with the scope/objective of “Efficient and low latency SCell”.

The following is proposed:
Proposal 1: Send an LS to RAN2 with the following:
· RAN1 had almost no discussion on UL dormancy up to RAN1#99 meeting, with the assumption that no/minimum L1 impact on dormancy SCell UL behaviour is introduced
· RAN1 respectfully asks RAN2 to reach an agreement with minimal RAN1 specification impact on existing UL behaviour of a dormant SCell
· As a general principle in RAN1, CSI reporting and SRS transmission are essential to efficient and low latency low power SCell operations and should be maintained in dormancy if at all possible
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