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Work on discussion about the RRM requirements for FR1-FR1 NRDC scenario. In this contribution we are providing our views on the general scope of this objective.
The in rel-18 following WID is agreed.
· Define RRM requirements for FR1-FR1 NR-DC scenarios [RAN4] 
· RRM requirements include the number of serving carriers, PSCell addition/release delay requirement, PSCell change and conditional PSCell change delay, scheduling availability, and CSSF. Other Rel-15 requirements are not precluded and are subject to WI stage discussion.
· For R16 and R17 features, RRM requirements for FR1-FR1 NR-DC including HO with PSCell, SCG activation/deactivation and CPAC.
·  Note: no other R16/17 features are considered
· Note: RAN1/RAN2 work can be triggered by RAN4 LS only
Discussion
In this contribution, we provide our views on 2nd high level objective, that is Define RRM requirements for FR1-FR1 NR-DC scenarios with the open issues from WF from RAN4 104 bis-e meeting [1].
In general discussion, one open issue is how to reflect the applicability of the existing requirements for FR1-FR1 NR-DC, we have reached certain agreement to reuse existing requirement from the latest version of TS 38.133. However, there is still one open discussion in regarding the feature that has not being listed in the WID, our view that this can be treated case by case as the WID has already listed quite many features.
We would suggest focus our time on the feature that are listed within the WID and still not reach any agreements yet. Our discussion will be mainly focused from 3 perspective, delay related issues, scheduling availability related issues and CSSF.
Delay related issues
For delay requirement, remaining features have open issues are: 
· Conditional PScell Addition/Change

We would like to discuss about the delay component TUE_preparation
Issue 3-2-5: conditional PSCell addition delay requirement for FR1+FR1 NR-DC
The delay for Conditional Pscell addition is defined as 
Tconfig_PSCell_Addition_Conditional = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
TUE_preparation is the UE preparation time for conditional PSCell addition and starts after UE realizes the condition of PSCell addition is met and identity of the PSCell is determined. TUE_preparation is up to 10 ms.
We understand this delay component TUE_preparation is from legacy Conditional Handover Clause 6.1.4.2 TS38.133 TCHO_execution
DCHO = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution
Tinterrupt = Tprocessing + TIU + T∆ + Tmargin ms
We understand the delay equation starting point is the UE has successful decode the Conditional command which is the outer RRC message. The TEvent_DU is the uncertainty time that when UE fulfill the measurement event, even though CPA and CHO from measurement point of view will fulfill different event, the time differences is being counted at this delay component.
The Tmeasure timeline shall align with the last SSB for the measurement to fulfill the measurement Event, this indicated in the delay component TUE_preparation a SSB post processing 2ms is needed, also the L3 filtering is being counted within this preparation time. Furthermore, when UE have determined which candidate within the conditional command shall be activated, the inner RRC message which contains this candidate configuration will be decoded at this preparation time. 
To sum up, even though CPA and CHO are being triggered by measurement event, from preparation perspective is rather similar, plus the last SSB needs to be processed from Tmeasure, we understand the logic to keep the legacy value. 
Proposal 1: The UE preparation time can be kept the same value TUE_preparation= 10ms
· SCG activation/deactivation
As from Rel-17 legacy TS 38.133 clause 8.17.2 defined in a way that only consider one SCG activation and deactivation. From feature signaling aspect, there is no hinder or difference on which FR group SCG applies.
When setting delay requirements, one major issue was discussed is for RACH-less activation as RLM and BFD will always be configured as presumption. This is also a condition applies regardless of which FR group SCG is within. This means for FR1-FR1 SCG activation, RACH-less activation is also a valid scenario, the requirements shall be defined accordingly.
As there is no difference between FR1 and FR2 from both signaling and configuration aspect, our view is that the requirements from TS 38.133 clause 8.17.2 shall be valid to fully re-use. There is no need to take a separate effort to only define RACH based delay. 
For RACH-less SCG activation, our understanding when NR FR1PScel is known, the Tsearch=0ms. However, for the unknown FR1 PScell, we think perhaps can be updated due to bellow reasons: 
At RAN2 #112 there was already agreement: 
SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
This indicates deactivated SCG is being added earlier from PScell addition or RRC resume or HO.
From this somehow Tsearch delay was partly being double counted as all these features PScell addition, HO have Tsearch for setting AGC and PSS/SSS etc.
From the logic that RACH-less SCG activation will always have RLM/BFD configured which indicates the measurement during deactivated SCG status is guaranteed and controlled by the parameter measCyclePScell at shortest every 160ms and at longest every 1280ms.
As UE will measure the deactivated PScell every measurement Cycle basically guaranteed the known condition within 5s.
For Rel-17 discussion as the SCG is targeting at FR2, the Radio propagation and fading environment is much more complicated, some company argued that the known condition somehow can not be 100% guaranteed. This reason cannot be valid from FR1 perspective now.   
Proposal 2: For RACH-less SCG activation, Tsearch = 0 ms.

Scheduling availability
Issue 1-4-1: Scheduling availability requirement for RLM/BFD/CBD/L1-RSRP in FR1+FR1 NR-DC
As current scheduling availability is defined based on UE performing measurement on which FR group and whether the measurement channel has same SCS as the PDCCH/PDSCH or not.
Our view this FR1-FR1 NR-DC scheduling availability due to the L1 measurement shall be very similar to inter-band CA. NR-DC requirements can be specified based on bellow clause
Proposal 3: For BFD, the requirements of scheduling availability of FR1+FR1 NR-DC can be specified in clauses 8.5.7.1, 8.5.7.2 for FR1 or 8.5.7.4 for all NR-DC cases.
Proposal 4: For CBD, the clauses could be 8.5.8.1, 8.5.8.2 for FR1 or 8.5.7.4 for all NR-DC cases. 
Proposal 5: For RLM, the clauses could be 8.1.7.1, 8.1.7.2 for FR1 or 8.1.7.4 for all NR-DC cases.
Proposal 6: For L1-RSRP, the clauses could be 9.5.6.1, 9.5.6.2 for FR1 NR-DC cases
Issue 1-4-2: Scheduling availability for intra-frequency measurement without MG
Issue 1-4-3: Scheduling availability for inter-frequency measurement without MG

Our view the intra-frequency measurement /inter-frequency without MG for FR1-FR1 NR-DC, there shall be no scheduling restriction as this is different from CA scenario. The RF assumption for DC is very different from CA, typically shall be 2 transmitter/receiver for DC as the site might not be co-located, even though it is within the same FR group.
Proposal 7: No need to introduce scheduling availability for L3 measurement without MG.

CSSF
Issue 1-6-2: CSSF within gap
If the number of configured interfrequency and interRAT measuerement objects and NR PRS measurements on all positioning frequency layers is zero and the UE is configured with per UE gaps:
· intrafrequency measurement objects of MCG belong to group A
· intrafrequency measurement objects of SCG belong to group B
Our understanding, the measurement gap sharing is only defined between Intra-frequency and Inter-frequency, Inter-RAT also counting as the inter-frequency. 
Our view it is more straightforward to re-use the current grouping rule as there is no FR2 intrafrequency MO in group B for FR1-FR1 NR-DC. 
To our understanding the MCG/SCG MO shall be all counted within group A.
Even though MCG and SCG can be different Measurement Objects, the MO merge scheme can be used TS38.133 9.1.3.2.c, which will only be counted only once with clear conditions of course.
Even NW configures measGapSharingScheme with not equal sharing, the CSSF value is still the maximum, and we only need to consider the intra-frequency measurement objects. 
Proposal 8: No need to introduce new grouping rules for MCG and SCG separately-use the mechanism from FR1-FR2 NR DC and set group B value to zero.
Summary and Conclusion
In this contribution we have provided our views on define RRM requirements for FR1-FR1 NR-DC. The following proposals are made:
Proposal 1: The UE preparation time can be kept the same value TUE_preparation= 10ms
Proposal 2: For RACH-less SCG activation, Tsearch = 0 ms.
Proposal 3: For BFD, the requirements of scheduling availability of FR1+FR1 NR-DC can be specified in clauses 8.5.7.1, 8.5.7.2 for FR1 or 8.5.7.4 for all NR-DC cases.
Proposal 4: For CBD, the clauses could be 8.5.8.1, 8.5.8.2 for FR1 or 8.5.7.4 for all NR-DC cases. 
Proposal 5: For RLM, the clauses could be 8.1.7.1, 8.1.7.2 for FR1 or 8.1.7.4 for all NR-DC cases.
Proposal 6: For L1-RSRP, the clauses could be 9.5.6.1, 9.5.6.2 for FR1 NR-DC cases
Proposal 7: No need to introduce scheduling availability for L3 measurement without MG.
Proposal 8: No need to introduce new grouping rules for MCG and SCG separately-use the mechanism from FR1-FR2 NR DC and set group B value to zero.
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