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1 Introduction
In RAN96 , the WID about FR1-FR1 NR-DC is agreed, which is shown below
	· 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


2 RRM requirements 
Number of serving carriers for NR-DC 
In legacy, serving carriers for FR1+FR2 scenarios are defined, which is as follows:
-	up to 2 NR DL CCs in total in FR1, up to 8 NR DL CCs in total in FR2, with 1 UL in PCell, 1 UL in PSCell, and up to 1 UL in each SCell.
For serving carriers for NR SA, the following are defined:
· up to 10 NR DL CCs in total, with 1 UL (or 2 UL if SUL is configured) in PCell and up to 8 UL (or 9 UL if SUL is configured) in total for SCells.
For FR1+FR2 NR-DC and NR SA, there are up to 10 NR DL CCs in total. Similarly, there are up to 10 DL CCs for FR1+FR1 NR-DC. It needs further discussion how to split the CCs between PCell and PSCell. For UL,  up to 1 UL(or 2 UL if SUL is configured) in PCell and further discuss how many UL CCs is supported for PSCell.
Proposal 1: There are up to 10 DL CCs for FR1+FR1 NR-DC.

PSCell addition/release delay requirement
In current 8.9.2, PSCell addition delay for FR1+FR2 scenarios is defined, which is as follows:
	Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
where:
……
     Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.
Tsearch is the time for AGC settling and PSS/SSS detection. If the target cell is known, Tsearch = 0 ms. If the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 24* Trs ms.
……



Here, For FR1+FR1 NR-DC, since PSCell is in the same FR with PCell, Tprocessing = 20 ms.  
For Tsearch, since the target cell is in FR1 and no RX beam sweeping is needed. Therefore, Tsearch = 3* Trs  ms for FR1-FR1 NR-DC.
Observation 1: For PSCell addition delay, current spec only consider FR1+FR2 scenario, Tprocessing and Tsearch needs to be modified.
Proposal 2: For PSCell addition delay in FR1+FR1 NR-DC, Tprocessing and Tsearch needs to be modified.

PSCell change
In current spec, it specified that :
	The UE shall be capable of transmitting PRACH preamble towards the target PSCell no later than specified in clause 8.9.2 for the case of NR-DC and in TS 36.133 clause 7.31.2 for the case of EN-DC,, where the following values for slot n, Tprocessing  and TRRC_delay shall override the existing ones:
-	Slot n is the last slot overlapping with the PDSCH containing PSCell change,
-	Tprocessing = 20 ms when source and target cells are in the same FR,
-	Tprocessing = 40 ms when source and target cells are in different FRs.



Since PSCell change delay will refer to PSCell addition delay requirement and here Tprocessing already consider different FR cases. Therefore, if we have already updated the PSCell addition delay requirement, no update is needed for PSCell change requirement.
Observation 2: Since PSCell change delay will refer to PSCell addition delay requirement, no update is needed for PSCell change delay requirement.
Scheduling availability of UE performing RLM in case of FR1-FR1 NR-DC
Similar with inter-band carrier aggregation within FR1, there are no scheduling restrictions on FR1 serving cell(s) due to radio link monitoring performed on FR1 PSCell.  For current spec, there is no FR1+FR2 scenario, some updates in the spec are needed, one example of newly added clarification is as follows:
	8.1.7.4	Scheduling availability of UE performing radio link monitoring on FR1 or FR2 in case of FR1-FR2 inter-band CA and NR-DC
There are no scheduling restrictions on FR1 serving cell(s) due to radio link monitoring performed on FR2 serving PCell and/or PSCell.
There are no scheduling restrictions on FR2 serving cell(s) due to radio link monitoring performed on FR1 serving PCell and/or PSCell.
[ There are no scheduling restrictions on FR1 serving cell(s) due to radio link monitoring performed on FR1 PSCell ].



Proposal 3:  scheduling restrictions for UE performing radio link monitoring in case of FR1-FR1 NR-DC needs to be clarified in the specification.
CSSF for FR1+FR1 NR-DC
In legacy, carrier-specific scaling factor (CSSF) for SSB-based and CSI-RS based L3 measurements performed outside gaps and inside gaps are defined for FR1+FR2 NR DC, i.e. CSSFoutside_gap,i  and CSSFwithin_gap,i.
Whether CSSF inside measurement gap and outside measurement gap needs to be updated for FR1+FR1 NR-DC needs discussion.
In FR1+FR2 NR DC, 2 searchers are assumed that one searcher is dedicated for PCC and half of the other searcher is dedicated to PSCC, while the remaining half of the searcher is shared among FR1 SCCs and FR2 SCC. Based on similar rule, we suggest to have the same scaling factor for FR1+FR1 NR-DC without gap . 
Since one search is assumed for PCC/PSCC, therefore, CSSFoutside_gap,i for FR1 PSCC remains no change, which is still 2x(1+ NPSCC_CSIRS).
For SCC measurements on FR1 PSCell, there are two scenarios:
1. Intra-frequency CA on PSCell
2. Inter-frequency CA without gap on PSCell
The measurement will be shared between Pcell SCC and PSCell SCC. Therefore, CSSFoutside_gap,I is similar with FR1+FR2 case as well.
Observation 3: CSSFoutside_gap,i of FR1-FR1 NR-DC is similar with that of FR1-FR2 NR-DC.
For CSSF inside measurement gap, gap sharing is considered. For FR1+FR2 NR DC, gap sharing scheme is as follows. 
		If measGapSharingScheme is equal sharing, CSSFwithin_gap,i= max(ceil(Ri×Mtot,i,j)), where j=0…(160/MGRP)-1
	If measGapSharingScheme is not equal sharing and
-	measurement object i is a group A measurement object, CSSFwithin_gap,i is the maximum among
-	ceil(Ri×Kintra×MgroupA,i,j) in gaps where MgroupB,i,j≠0, where j=0…(160/MGRP)-1
-	ceil(Ri×MgroupA,i,j) in gaps where MgroupB,i,j=0, where j=0…(160/MGRP)-1
-	measurement object i is an group B measurement object, CSSFwithin_gap,i is the maximum among
-	ceil(Ri×Kinter×MgroupBi,j) in gaps where MgroupA,i,j ≠0, where j=0…(160/MGRP)-1
-	ceil(Ri×MgroupB,i,j) in gaps where MgroupA,i,j=0, where j=0…(160/MGRP)-1



[bookmark: OLE_LINK48]From the formula, the CSSFwithin_gap actually depends on two factors: one is the number of candidates to be measured in group A or group B, another is the ratio between two pools Kintra/Kinter. How to classify the PCell SCC and PSCell SCC into group A and group B needs further study. In legacy, the grouping rule is dependent on whether interfrequency/interRAT/PRS measurement exists or not.
Similarly, the grouping scheme for FR1+FR1 NR DC are as follows:
A. If the number of configured interfrequency and interRAT measuerement objects and NR PRS measurements on all positioning frequency layers is non-zero, and the UE is configured with per UE gaps:
   - intrafrequency measurement objects of FR1 PCell and FR1 PSCell belong to group A
	- Interfrequency and interRAT measurement objects and up to one NR PRS measurement on any one positioning frequency layer belong to group B
B. 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:
[bookmark: _Hlk109830828]	- intrafrequency measurement objects of FR1 PCell belong to group A
	- intrafrequency measurement objects of FR1 PSCell belong to group B
For case B, another simpler option is that don’t need to further classify Group A and Group B. Both group A and group B are put into one group, which is similar to case A. Then the grouping scheme for both cases is dependent on intra/inter measurement, which is similar with CSSFwithin_gap for SA. However, from our point of view, measGapSharingScheme parameter can further scale the gap sharing factor between PCell and PSCell. If measGapSharingScheme is set to equal sharing,  it will fall back to the scenario that all the intrafrequency measure are equally shared. Therefore, we prefer to keep the grouping scheme of gourp A and group B for FR1+FR1 NR DC.
RAN4 needs further study whether the legacy grouping rule for CSSFwithin_gap can be re-used for FR1+FR1 NR-DC.
Observation 4: CSSFwithin_gap  of FR1-FR1 NR-DC is similar with that of FR1-FR2 NR-DC.
Proposal 4: For FR1+FR1 NR-DC, further discuss whether similar rule to derive CSSFoutside_gap and CSSFwithin_gap based on FR1+FR2 NR DC can be re-used.
3 Conclusion 
In this contribution, we provide our views regarding FR1+FR1 NR-DC:
Proposal 1: There are up to 10 DL CCs for FR1+FR1 NR-DC.
Observation 1: For PSCell addition delay, current spec only consider FR1+FR2 scenario, Tprocessing and Tsearch needs to be modified.
Proposal 2: For PSCell addition delay in FR1+FR1 NR-DC, Tprocessing and Tsearch needs to be modified.
Observation 2: Since PSCell change delay will refer to PSCell addition delay requirement, no update is needed for PSCell change delay requirement.
Proposal 3:  Scheduling restrictions for UE performing radio link monitoring in case of FR1-FR1 NR-DC needs to be clarified in the specification.
Observation 3: CSSFoutside_gap,i of FR1-FR1 NR-DC is similar with that of FR1-FR2 NR-DC.
Observation 4: CSSFwithin_gap  of FR1-FR1 NR-DC is similar with that of FR1-FR2 NR-DC.
Proposal 4: For FR1+FR1 NR-DC, further discuss whether similar rule to derive CSSFoutside_gap and CSSFwithin_gap based on FR1+FR2 NR DC can be re-used.
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