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1 Introduction
One objective of DC/CA enhancement WI is the efficient and low latency serving cell configuration/activation/setup.

RP-181469 [1]:

Efficient and low latency serving cell configuration/activation/setup: Minimizing signaling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]

o
This objective applies to MR-DC, NR-NR DC and CA

o
The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

In RAN2#107b [2], one new concept: suspended SCG was discussed and agreed to be supported in NR:
R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 

· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.

· UE behaviour for a suspended SCG is FFS 
· The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.
· In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.

In our understanding, the above agreement means the modelling of suspension of SCG should be on top of on-going discussed SCell dormancy. And at the same time, RAN2 also agreed the basic dormancy SCell behaviour:

· 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. 

· RAN2 confirms that UE “dormancy” operation is part of SCell activated state (i.e. not as part of SCell deactivated state)

As we see, there is still gap between SCell dormancy and suspended SCG. In this contribution, we further discuss the following aspects of suspended SCG:
· UE behaviour for a suspended SCG
· Required signalling changes to suspend / activate the SCG

· Required inter-node signalling changes 

2 Discussion  
2.1 Intention of introducing SCG suspension
In MRDC, SCG is introduced to achieve high throughput by fully utilizing dual connectivity capacities. However, it is possible that the dual connectivity is only needed for a short period at least in following scenarios:
· Bursty traffics: High data transmission rate may be needed for a short period. Most of the time, the low data transmission rate is required when MCG can sufficiently handle it. 
· UE overheating: In case of UE overheating, the data transmission may have to be paused in SN but the UE is still required to monitor PDCCH. 
· Special traffic type (e.g. VoIP): For some special traffics (e.g. VoIP), it is more suitable to send it via MN in EN-DC, considering power saving purpose.
In all above 3 scenarios, although data traffics are paused in SCG, the UE is still required to monitor PDCCH in PSCell / SCell of SCG, it will cause high power consumption especially in mmW deployment (i.e. FR1 + FR2 DC). 
Observation 1: One intention to introduce suspended SCG is power saving of SCG: in cases of bursty traffic, UE overheating and special traffic type (e.g. VoIP) under MRDC operations, data traffics may be paused in SCG, but the UE is still required to monitor PDCCH in PSCell / SCell of SCG, it will cause high power consumption especially in mmW deployment (i.e. FR1+FR2 DC). 
One solution to address the issue is to release SCG when the data transmissions are paused in SN, and then add SN back when the high data throughput is required. However, according to RAN4 requirements [4], a long latency will be caused in PSCell addition procedure in EN-DC. As analysed in Appendix, at least 79ms latency is required to add NR PSCell back even if PSCell is known in FR1. Note that it assumes that measurement results of SCG are available. So, actual latency should be longer than it because of the latency of RRC configuration of measurement and UE performing RRM. Even for the 79ms activation latency, RRC configuration latency and corresponding SW processing also contribute a lot. Therefore, when no data traffic is expected to be sent in SCG for a short duration, releasing SCG is wasteful and incurs long latency caused by RRC reconfiguration. 
Observation 2: Another intention to introduce suspended SCG is the long latency to add SCG with RRC: at least 79ms latency is required to add NR PSCell back even if PSCell is known in FR1 according to TS 36.133.
2.2 Principle of SCG suspension

In our understanding, agreements made in RAN2#107b mean the modelling of suspension of SCG should be on top of on-going discussed SCell dormancy.
R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 

· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.

· UE behaviour for a suspended SCG is FFS 
· The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.
· In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.

Considering we have two remaining meetings to finalize Rel-16 DCCA, we think we should reuse agreed dormancy behaviour as much as possible.
Observation 3: Considering we have two remaining meetings to finalize Rel-16 DCCA, we think we should design suspended SCG on top of SCell dormancy and reuse agreed dormancy behavior as much as possible.

For SCells of SCG, it is straight forward to follow all agreed dormancy behaviour in suspended SCG. However, we need to further discuss PSCell handling. As we know, a basic principle in DC is that PSCell can’t be deactivated as captured in TS 36.300 [3]:
====================Copy from TS 36.300==================================

7.6 Dual Connectivity

In DC, the configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containing the serving cells of the SeNB.

When a UE is configured with CA in the MCG, the same principles as described in subclause 7.5 apply to MCG.

For SCG, the following principles are applied:

-
At least one cell in SCG has a configured UL CC and one of them, named PSCell, is configured with PUCCH resources;

-
When SCG is configured, there is always at least one SCG bearer or one Split bearer;

-
Upon detection of a physical layer problem or a random access problem on PSCell, or the maximum number of RLC retransmissions has been reached associated with the SCG, or upon detection of an access problem on PSCell (T307 expiry) during SCG change, or when exceeding the maximum transmission timing difference between CGs:

-
RRC connection Re-establishment procedure is not triggered;

-
All UL transmissions towards all cells of the SCG are stopped;

-
MeNB is informed by the UE of SCG failure type;

-
For split bearer, the DL data transfer over the MeNB is maintained.

-
Only the RLC AM bearer can be configured for the split bearer;

-
Like PCell, PSCell cannot be de-activated and cannot be in dormant SCell state (see subclause 11.2);
-
PSCell can only be changed with SCG change (i.e. with security key change and, unless RACH-less HO is configured, with RACH procedure);

-
Neither direct bearer type change between Split bearer and SCG bearer nor simultaneous configuration of SCG and Split bearer are supported.

=================================================================
Observation 4: In MR-DC (including LTE-DC, EN-DC and NR-DC), PSCell in SCG is never deactivated, i.e. it is always active when SN is added.
We don’t think PSCell under suspension of SCG can break this principle. 

Proposal 1: PSCell under suspension of SCG works in activated state. 
Then for the UE behaviour in PSCell when the SCG is suspended, we think we have two alternatives:
· Alt-1: Also put PSCell in dormancy when SCG is suspended
· Alt-2: Configure deep DRX for PSCell when SCG is suspended
Between these two alternatives, we list their pros and cons:

· Alt-1: Also put PSCell in dormancy when SCG is suspended

· Pros: Compared with Alt-2, further UE power saving benefit can be achieved because the UE doesn’t monitor PDCCH if PSCell can enter dormancy;

· Cons: Because PSCell is a special SCell, some further special handlings for PSCell are required to be specified on top of SCell dormancy. In our understanding, at least below aspects need to be further discussed in RAN2 / RAN1:

1) Whether RLM is still performed in dormancy PSCell. 
2) If RLM in dormancy PSCell is required, whether a separate UE requirement on RLM needs to be specified. Note that this requires RAN4 input.  
3) Whether PUCCH, SRS and RACH are allowed in dormancy PSCell. Note that in our companion contribution [5], we think these uplink transmissions are not allowed in dormancy SCell.
4) How the UE maintains TA in dormancy PSCell. Note that the NW can’t send TAC MAC-CE to the UE during SCG suspension because we agreed the UE didn’t monitor PDCCH in SCell dormancy.  
· Alt-2: Configure deep DRX for PSCell when SCG is suspended
· Pros: Compared with Alt-1, no much further spec work is needed because TS 38.321 / TS 38.133 has specified the following UE behavior under DRX:
1) Requirements of RLM under DRX as specified in TS 38.133
2) SR and RACH can be sent during DRX off as specified in TS 38.321
3) TA can still be maintained as specified in TS 38.321
· Cons: Compared with Alt-1, there is some extra UE power consumption because the UE still monitors PDCCH. 
Based on above analysis, we slightly prefer Alt-2 because we only have two remaining meetings to finalize Rel-16 DCCA. At this stage, we prefer the solution with smallest spec impact.
Observation 5: If the PSCell is in dormancy during SCG suspension, we need some further spec works, including 

· Whether RLM is performed. And if RLM is required, whether to specify a separate RAN4 requirement

· Whether PUCCH, SRS and RACH are allowed in dormancy PSCell. 
· How the UE maintains TA in dormancy PSCell, considering the UE can’t receive TAC MAC-CE.
Thus, we propose:

Proposal 2: In suspended SCG, the UE behavior is: 

· SCells can follow the agreed SCell dormancy behavior;
· PSCell is configured with deep DRX 
2.3 Required signalling changes for SCG suspension
The flow chat of our understood SCG suspension baseline is illustrated in Figure. 1. We will discuss the required signalling changes one by one based on below orders:
· Signalling to suspend SCG / activate SCG (i.e. step 3 and 6)

· Inter-node messages (i.e. step 1/2/7/8)

· UE behaviors upon reception of suspension / activation signaling (i.e. step 4 and 10)

· UE behaviors under SCG suspension (i.e. step 5)

· How MN can decide to activate SCG (i.e. step 6)
· TA maintenance for PSCell during suspension (related to step 11)

2.3.1 Signaling to suspend SCG / activate SCG 
Based on our proposal 2, we think that all SCell cells are in dormancy and PSCell in deep DRX during SCG suspension, for power saving purpose. Then the suspension / activation signalling from SN doesn’t work because we have agreed that the UE doesn’t monitor PDCCH in dormancy and the UE may wait a long time for DRX on-duration in PSCell. 
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                     Figure.1 Illustration of baseline procedure of SCG suspension
Observation 6: The suspension / activation signaling can only come from MN because we have agreed that the UE doesn’t monitor PDCCH in dormancy and the UE may wait a long time for DRX on-duration in PSCell. 
Hence, the signalling can only be sent from MN. With regarding to specific signalling, we think we can the following two alternatives:

· Alt-1: via RRC (i.e. RRCReconfiguration message)
· Pros: minor spec change only in RAN2
· Cons: longer latency (up to 19ms according to TS 38.331 [4])

· Atl-2: via L1 signalling by extending RAN1 agreement on dormancy indication in RAN1#98b
· Pros: shorter latency (~3ms) 

· Cons: need RAN1 involvement
Considering we have two remaining meetings to finalize Rel-16 DCCA, we don’t think RAN1 has sufficient time to finalize the L1 signalling design (i.e. Alt-2). Thus, we prefer Alt-1. Alt-2 can be further studied in Rel-17. 
Observation 7: Considering we have two remaining meetings to finalize Rel-16 DCCA, we don’t think RAN1 has sufficient time to finalize the L1 signalling design for SCG suspension / activation.
Proposal 3: In suspended SCG, it is MN to send SCG suspension / activation indication via RRC signaling (e.g. RRC reconfiguration message).
2.3.2 Inter-node messages 
No matter what suspension / activation signaling is adopted, new inter-node messages are required to be introduced. As illustrated in Figure.1, at least 2 pairs of inter-node messages between MN and SN are required for coordination (e.g. support of SCG split bearer):
· Inter-node signaling to suspend SCG:

· SCG suspend Request (MN → SN)

· SCG suspend Complete (SN → MN)
· Inter-node signaling to activate suspended SCG:

· SCG activation Request (MN → SN)

· SCG activation Complete (SN → MN)
The design for these signaling is within RAN3’s responsibility. Thus, we propose to send LS to RAN3 to trigger related discussion.

Proposal 4: In order to support suspended SCG, at least two pairs of inter-node messages are required for coordination between MN and SN (e.g. support of SCG split bearer). Send LS to RAN3 to request them to do appropriate inter-node message design.
2.3.3 UE behaviors upon reception of suspension / activation signaling
Based on our proposal 2, we think that all SCells are in dormancy and PSCell in deep DRX during SCG suspension. Therefore, it is straight forward:
· Upon reception of indication to suspend SCG, the UE: 
· For SCells: switch from ‘non-dormancy behavior’ to ‘dormancy behavior’ in all SCells of SCG (i.e. from active BWP to dormant BWP);
· For PSCell: configure it in deep DRX 
· Upon reception of indication to activate SCG, the UE:

· For SCells: switch from ‘dormancy behavior’ to ‘non-dormancy behavior’ in all SCells of SCG (i.e. from dormant BWP to last active BWP);
· For PSCell: reconfigure it a shorter DRX cycle
Proposal 5: Upon reception of indication to suspend SCG, the UE: 

· For SCells: switch from ‘non-dormancy behavior’ to ‘dormancy behavior’ in all SCells of SCG (i.e. from active BWP to dormant BWP);

· For PSCell: configure it in deep DRX (longer DRX cycle, e.g., 2.56s) 

Proposal 6: Upon reception of indication to activate SCG, the UE:

· For SCells: switch from ‘dormancy behavior’ to ‘non-dormancy behavior’ in all SCells of SCG (i.e. from dormant BWP to last active BWP);

· For PSCell: reconfigure it a shorter DRX cycle
2.3.4 UE behaviors under SCG suspension
Based on our proposal 2, we think that all SCells are in dormancy and PSCell in deep DRX during SCG suspension. The SCells can follow the same behaviour as SCell dormancy, which is discussed in our companion contribution [5]. Because PSCell is in deep DRX during SCG suspension, we think the UE can just follow the following legacy behaviour under DRX:
· DL: 
· The UE continues to perform RLM with existing RAN4 requirements for RLM under DRX
· UL:

· The UE can send SR / RACH during DRX off
· The UE can send CSI reporting during DRX on-duration

· The UE can send SRS when the MAC entity is in Active Time
Proposal 7: In SCG suspension, the PSCell is configured with deep DRX and the UE follows legacy behaviors specified in TS 38.321 and existing RAN4 requirement specified in TS 38.133 (e.g. perform RLM with existing RAN4 requirements for RLM under DRX).
We also need to discuss RRM for SCG suspension. During SCG suspension, although no active data transmissions are on-going in SCG, the radio condition of SCG may change, especially in FR2 deployments. Thus, it is important that the SCG configuration and CFRA resource for PSCell can be updated in case of SCG suspension. Therefore, it is necessary that the UE can still be configured to perform RRM for suspended SCG. In addition, we think it makes sense to reuse RAN4 requirements for RRM in DRX. Finally, thank to that the link of MN is always active when SCG is suspended, the UE can report the measurement results of SCG to MN, to avoid the loss of reporting measurement results to SN working in FR2.     
Proposal 8: In SCG suspension, the UE can be configured to perform RRM for SCG with RAN4 requirements of RRM in DRX, and report measurement results of SCG to MN, in order to update SCG configuration and CFRA resource for PSCell. 
Finally, because we rely on PUCCH of PSCell for CSI reporting during SCG suspension, we think it makes sense to specify that dormancy SCell follows PSCell DRX for CSI/RRM measurement report triggering.   
Proposal 9: In SCG suspension, dormancy SCell follows PSCell DRX for CSI/RRM measurement report triggering.   
2.3.5 How MN can decide to activate SCG 
          
[image: image2.emf]UE MN SN

1. SCG suspend Request 

2. SCG suspend complete

3. Indication to suspend SCG

Data

8.MN decided 

to activate SCG 

10. indication to activate SCG

11.Enter Activated

12. RACH (can be skipped if TA maintained in suspension) 

5. PSCell in deep DRX

and SCells in dormancy

4.Enter Suspend

6. SR/RACH as SCCG activation request

7. SCG activation Request from SN

9. SCG activation confirm


                     Figure.2 Illustration of procedure of UE requested SCG activation 
If DL traffics related to SCG arrive at gNB, gNB is fully aware of it. Thus, it is straight forward to rely on NW implementation when to activated SCG. However, if UL traffics related to SCG arrive at the UE, gNB is not aware because BSR for SCG (corresponding to 2nd MAC entity) can’t be sent to NW due to UE not monitoring PDCCH during SCG suspension.  
Observation 8: If UL traffics related to SCG arrive at the UE, gNB is not aware of activating SCG because BSR for SCG (corresponding to 2nd MAC entity) can’t be sent to NW due to UE not monitoring PDCCH during SCG suspension.  
For this issue, we have the following two alternatives:

· Alt-1: via RRC message sent to MN (e.g. UEAssistanceInfo message)
· Alt-2: via SR / RACH sent in PSCell. And then SN sends inter-node message to MN to request activate SCG.
Between these two alternatives, we prefer Alt-2 because Alt-1 will need extra latency to send RRC message to MN. However, please note that Alt-2 requires to introduce new inter-node message for SN to request MN to activate itself. As shown in Figure.2 (highlighted in orange), the required new inter-node message is:

· SCG activation Request from SN (SN → MN)

· SCG activation Confirm (MN → SN)

Similar to the discussion in Section 2.3.2, we think the design for these signaling is within RAN3’s responsibility. Thus, we propose to send LS to RAN3 to trigger related discussion.

Proposal 10: If new UL traffic related to SCG arrives at UE during suspension of SCG, the UE can send SCG activation request via SR / RACH in PSCell. And then SN sends inter-node message to MN to request activate SCG. Send LS to RAN3 to request them to do appropriate inter-node message design.
2.3.6 TA maintenance for PSCell during suspension
We think it is necessary for the UE to still maintain TA for PSCell during SCG suspension. The justifications are below two points:

1) If TA is not maintained in PSCell, the UE can’t send CSI over PUCCH of PSCell;
2) It can avoid latency caused by extra RACH in PSCell after reception of indicating UE to activate SCG
Observation 9: It is necessary for the UE to still maintain TA for PSCell during SCG suspension:

· If TA is not maintained in PSCell, the UE can’t send CSI over PUCCH of PSCell;
· It can avoid latency caused by extra RACH in PSCell after reception of indicating UE to activate SCG
Based on our proposal 2, PSCell is in deep DRX during SCG suspension. Thus, the UE can maintain its TA during SCG suspension with legacy behaviour specified in TS 38.321. Correspondingly, the UE can skip the extra RACH procedure in PSCell after reception of indicating UE to activate SCG.
Proposal 11: The UE can skip the extra RACH procedure in PSCell after reception of indicating UE to activate SCG, because the UE can maintain its TA during SCG suspension with legacy behaviour specified in TS 38.321.
3 Summary
In this contribution, we further discuss required spec changes of suspended SCG. Specially, we propose: 
Observation 1: One intention to introduce suspended SCG is power saving of SCG: in cases of bursty traffic, UE overheating and special traffic type (e.g. VoIP) under MRDC operations, data traffics may be paused in SCG, but the UE is still required to monitor PDCCH in PSCell / SCell of SCG, it will cause high power consumption especially in mmW deployment (i.e. FR1+FR2 DC). 
Observation 2: Another intention to introduce suspended SCG is the long latency to add SCG with RRC: at least 79ms latency is required to add NR PSCell back even if PSCell is known in FR1 according to TS 36.133.
Observation 3: Considering we have two remaining meetings to finalize Rel-16 DCCA, we think we should design suspended SCG on top of SCell dormancy and reuse agreed dormancy behavior as much as possible.

Observation 4: In MR-DC (including LTE-DC, EN-DC and NR-DC), PSCell in SCG is never deactivated, i.e. it is always active when SN is added.

Observation 5: If the PSCell can enter dormancy during SCG suspension, we need some further spec works, including 

· Whether RLM is performed. And if RLM is required, whether to specify a separate RAN4 requirement

· Whether PUCCH, SRS and RACH are allowed in dormancy PSCell. 
· How the UE maintains TA in dormancy PSCell, considering the UE can’t receive TAC MAC-CE.
Observation 6: The suspension / activation signaling can only come from MN because we have agreed that the UE doesn’t monitor PDCCH in dormancy and the UE may wait a long time for DRX on-duration in PSCell. 
Observation 7: Considering we have two remaining meetings to finalize Rel-16 DCCA, we don’t think RAN1 has sufficient time to finalize the L1 signalling design for SCG suspension / activation.
Observation 8: If UL traffics related to SCG arrive at the UE, gNB is not aware of activating SCG because BSR for SCG (corresponding to 2nd MAC entity) can’t be sent to NW due to UE not monitoring PDCCH during SCG suspension.  
Observation 9: It is necessary for the UE to still maintain TA for PSCell during SCG suspension:

· If TA is not maintained in PSCell, the UE can’t send CSI over PUCCH of PSCell;
· It can avoid latency caused by extra RACH in PSCell after reception of indicating UE to activate SCG
Proposal 1: PSCell under suspension of SCG works in activated state. 
Proposal 2: In suspended SCG, the UE behavior is: 

· SCells can follow the agreed SCell dormancy behavior;
· PSCell is configured with deep DRX 
Proposal 3: In suspended SCG, it is MN to send SCG suspension / activation indication via RRC signaling (e.g. RRC reconfiguration message).

Proposal 4: In order to support suspended SCG, at least two pairs of inter-node messages are required for coordination between MN and SN (e.g. support of SCG split bearer). Send LS to RAN3 to request them to do appropriate inter-node message design.
Proposal 5: Upon reception of indication to suspend SCG, the UE: 

· For SCells: switch from ‘non-dormancy behavior’ to ‘dormancy behavior’ in all SCells of SCG (i.e. from active BWP to dormant BWP);

· For PSCell: configure it in deep DRX (longer DRX cycle, e.g., 2.56s) 

Proposal 6: Upon reception of indication to activate SCG, the UE:

· For SCells: switch from ‘dormancy behavior’ to ‘non-dormancy behavior’ in all SCells of SCG (i.e. from dormant BWP to last active BWP);

· For PSCell: reconfigure it a shorter DRX cycle
Proposal 7: In SCG suspension, the PSCell is configured with deep DRX and the UE follows legacy behaviors specified in TS 38.321 and existing RAN4 requirement specified in TS 38.133 (e.g. perform RLM with existing RAN4 requirements for RLM under DRX).
Proposal 8: In SCG suspension, the UE can be configured to perform RRM for SCG with RAN4 requirements of RRM in DRX, and report measurement results of SCG to MN, in order to update SCG configuration and CFRA resource for PSCell. 
Proposal 9: In SCG suspension, dormancy SCell follows PSCell DRX for CSI/RRM measurement report triggering.
Proposal 10: If new UL traffic related to SCG arrives at UE during suspension of SCG, the UE can send SCG activation request via SR / RACH in PSCell. And then SN sends inter-node message to MN to request activate SCG. Send LS to RAN3 to request them to do appropriate inter-node message design.

Proposal 11: The UE can skip the extra RACH procedure in PSCell after reception of indicating UE to activate SCG, because the UE can maintain its TA during SCG suspension with legacy behaviour specified in TS 38.321.
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Appendix RAN4 requirement of PSCell addition latency

RAN4 specified the following requirements on PSCell addition latency in EN-DC:
==============================Copy from TS 36.133 [4] =================================

Upon receiving NR PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards NR PSCell no later than in subframe n + Tconfig PSCell:

Where:

Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
TRRC_delay is the RRC procedure delay as specified in [2].

Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms if NR PSCell is in FR1, Tprocessing = 40 ms if NR PSCell is in FR2.

Tsearch is the time for AGC settling and PSS/SSS detection.

-
For NR PSCell in FR1: if the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = SMTC periodicity + 5 ms. If the target cell is an unknown inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [TBD*SMTC periodicity + 5] ms;

-
For NR PSCell in FR2: if the target cell is an unknown intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [N1*SMTC periodicity + 5] ms. If the target cell is an unkown inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [N1*TBD* SMTC periodicity + 5] ms, else Tsearch = [TBD* SMTC periodicity + 5] ms.

T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1 SMTC periodicity ms.

TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the NR PSCell. TPSCell_ DU is up to x*10 +10 ms. x is defined in the table 6.3.3.2-2 of [42].

===============================================================================

As we see, even if PSCell is known in FR1, the latency may be as long as 79ms, including:

· TRRC_delay is 19ms 

· Assume processing latency for RRCReconfiguration with SCG establishment is 16ms

· Assume processing latency for RRCReconfigurationComplete is 3ms
· Tprocessing is 20ms with assumption that PSCell is known in FR1
· Tsearch is 0ms with assumption that PSCell is known in FR1
· T∆ = 20ms with assumption that 1 SMTC periodicity is 20ms

· TPSCell_ DU =20ms with assumption that x=1
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