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1 Introduction
In RAN4#104bis, the WF is agreed[1]. In this contribution, we further discuss the following topics:
	· CSSF within Gap
· Scheduling availability for RLM/BFD/CBD/L1-RSRP measurements
· Scheduling availability for intra-frequency measurement without MG
· Scheduling availability for inter-frequency measurement without MG
· Measurement restriction


2 RRM requirements 
2.1 CSSF within gap
In last meeting, company have different view regarding how to design the rule to classify FR1 intra-frequency MO of MCG and FR1 intra-frequency MO of SCG for FR1+FR1 NR-DC.
First, let us review the legacy design principle for FR1+FR2 NR DC, which is discussed from RAN4 #88 to RAN4 #92 about how to design CSSF for NR-DC scenario.  At RAN4 #88, a WF[2] is agreed and suggest to prioritize measurement of MCG considering mobility issue. The reason is that if the PCell is not maintained, the whole NR connection is lost, which would be the worst case. Of course, other options are not precluded at that time.
	Considering different NR deployment scenarios (EN-DC, NE-DC, NR CA, NR-NR DC) by applying current gap occasion sharing mechanism, the frequency layer which matters mobility performance can not be prioritized: 
……
· In FR1-FR2 NR-NR DC, NR intra-frequency gap-based measurement corresponding to NR serving carrier(s) of MCG (i.e., FR1 CCs) needs to be prioritized than other intra-frequency gap-needed measurement and all inter-freq/inter-RAT measurement. 



It suggests that intra-frequency MO of MCG will be put into an independent group. While for intra-frequency MO of SCG or other inter-frequency/inter-RAT MO will be put into another group. However, some companies have concern about this[3]. They analyze that FR2 branch of the connection may also be important for getting UE good throughput, considering the very different bandwidth available on FR2. 
Then finally in RAN4 #91, it’s agreed that when there is inter-frequency or inter-RAT measurement,  FR1 and FR2 intra-frequency MO are put into the same group. And when there isn’t inter-frequency or inter-RAT measurement, FR1 and FR2 intra-frequency MO are put into different group. A corresponding CR is agreed in that meeting[4] and adopted in 38.133 v15.6.0.
	9.1.5.2.4	NR-DC: carrier-specific scaling factor for SSB-based measurements performed within gaps
……
Per gap j:
Mintra,i,j: Sum of the number of FR1 intrafrequency measurement objects Mintra-FR1,i,j and the number of FR2 intrafrequency measurement objects Mintra-FR2,i,j which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mintra,i,j  equals 0.
Minter,i,j : Number of NR interfrequency and EUTRA interRAT measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Minter,i,j  equals 0.
In the case of Minter,i,j =0 for UE configured with per-UE gap, FR2 intrafrequency measurement objects shall be counted as interfrequency measurement objects in calculating Minter,i,j, while only FR1 intrafrequency measurement shall be counted as intrafrequency measurement objects in calculating Mintra,i,j.
……



Since it’s the late drop of Rel-15, the CR try to reduce the impact to legacy spec and it re-use the legacy grouping Minter and Mintra. When there is no inter-frequency measurement, FR2 intra-frequency MO will be counted as inter-frequency MO in calculating Minter,i,j, therefore, Kinter and Kintra are re-used. And the editor note outline that better description will be FFS.
In RAN4#92, another CR[5] is agreed to further modify the description by introducing group A and group B to avoid confusion.
	If the number of configured interfrequency and interRAT measuerement objects is zero and the UE is configured with per UE gaps:
                   FR1 intrafrequency measurement objects belong to group A
	FR2 intrafrequency measurement objects belong to group B



Mintra and Minter are replaced with MgroupA  and MgroupB. However, for Kinter and Kintra parameter, it didn’t update accordingly.
Observation 1: In legacy FR1+FR2 NR-DC discussion, intra-frequency MO of MCG will be prioritized due to mobility consideration.
Observation 2: In legacy NR-DC, Mintra and Minter are replaced with MgroupA  and MgroupB. However, for Kinter and Kintra parameter, it didn’t update accordingly.
For FR1+FR1 NR-DC, the same logic can be followed, i.e. FR1 intra-frequency MO of MCG will be prioritized either. if the PCell is not maintained, the whole NR connection is lost. Therefore, we support the modification of option 1.
Proposal 1: For CSSF inside Gap for FR1+FR1 NR DC, support option 1. FR1 intra-frequency MO of MCG will be prioritized, by considering that if the PCell is not maintained, the whole NR connection is lost.
According to observation 2, in NR-DC chapter, there are no  Mintra and Minter anymore. The two groups are replaced with MgroupA  and MgroupB. Therefore, For the K parameter, the corresponding modification is needed. 
Proposal 2: For Rel-15 NR DC, Kinter and Kintra will be replaced with KgroupA and KgroupB in clause 9.1.2.1c and 9.1.5.2.4.
We provide the example modification below:
	9.1.2.1c	 NR-DC: Measurement Gap Sharing
……
When network signals “01”, “10” or “11” with RRC parameter measGapSharingConfig [2] and the value of X is defined as in Table 9.1.2.1c-1, and
-	KgroupA= 1 / X * 100,
-	KgroupB = 1 / (100 – X) * 100,
When network signals “00” indicating equal splitting gap sharing, X is not applied. 
The RRC parameter MeasGapSharingScheme shall be applied to the calculation of carrier specific scaling factor as specified in clause 9.1.5.2..4.
9.1.5.2.4	NR-DC: carrier-specific scaling factor for SSB-based and CSI-RS-based L3 measurements performed within gaps
……
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×KgroupA×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×KgroupB×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




Similarly in Rel-15 NE-DC chapter, there are no  Mintra and Minter anymore. The two groups are replaced with MgroupA  and MgroupB. Therefore, For the K parameter, the corresponding modification is needed as well.
Proposal 3: For Rel-15 NE-DC, Kinter and Kintra needs update. Kinter and Kintra need to be replaced with KgroupA and KgroupB in clause 9.1.2.1b and 9.1.5.2.3.
2.2 Scheduling availability for RLM/BFD/CBD/L1-RSRP measurements
	Issue 1-4-1: Scheduling availability for RLM/BFD/CBD/L1-RSRP measurements
<Way forward>: Candidate options:
· Option 1: For RLM/BFD/CBD/L1-RSRP, the existing scheduling availability requirement for FR1 inter-band CA is used for FR1-FR1 NR-DC scenario.
· When inter-band carrier aggregation within FR1 or FR1+FR1+NR-DC is performed, there are no scheduling restrictions on FR1 serving cell(s) in the bands due to radio link monitoring performed on FR1 serving PCell or PSCell in different bands.
· Option 2: there are no scheduling restrictions on FR1 serving cells in the CG which is not the same CG that RLM/BFD/CBD/L1-RSRP performed.



From our understanding, Option 1 and option 2 are similar. Both options agree that there are no scheduling restrictions on FR1 serving cell(s) due to RLM/BFD/CBD/L1-RSRP performed in another CG. The difference is where to capture such scheduling restriction and the detail wording. 
For current spec, there are scheduling restriction clause for FR1-FR2 inter-band CA and NR-DC, where only FR1+FR2 NR-DC is considered. We prefer that FR1+FR1 DC can also be clarified in this clause. For L1-RSRP, since there is no NR-DC clause, we are fine to put it in FR1 clause.
Proposal 4: For Scheduling availability for RLM/BFD/CBD, fine with the principle of option 1 but prefer to specify the requirement in NR-DC clause.
2.3 Scheduling availability for intra-frequency measurement without MG
	Issue 1-4-2: Scheduling availability for intra-frequency measurement without MG
<Way forward>: Candidate options:
· Option 1: the existing scheduling availability requirement of UE performing measurements in TDD bands in FR1 inter-band CA case is used for FR1-FR1 NR-DC scenario. 
· No need to introduce scheduling availability requirement of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1 for FR1-FR1 NR-DC scenario.
· Option 2: No need to introduce scheduling availability requirements of UE performing measurements for FR1+FR1 NR-DC scenario. 



For intra-frequency measurement without MG, there is scheduling restriction about inter-band CA for TDD bands on FR1. 
	When TDD inter-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should also apply to another serving cell in a different band on the symbols that fully or partially overlap with the aforementioned restricted symbols, if UE does not have the capability of supporting simultaneousRxTxInterBandCA for this band pair.



If UE does not support the capability of simultaneousRxTxInterBandCA, there will be scheduling restriction.  the definition of simultaneousRxTxInterBandCA in 38.306 clearly indicate that simultaneousRxTxInterBandCA can apply for NR DC.
Therefore, we support option 1. the existing scheduling availability requirement of UE performing measurements in TDD bands in FR1 inter-band CA case is used for FR1-FR1 NR-DC scenario.
Proposal 5: The existing scheduling availability requirement of UE performing measurements in TDD bands in FR1 inter-band CA case is used for FR1-FR1 NR-DC scenario.
2.4 Scheduling availability for inter-frequency measurement without MG
	Issue 1-4-3: Scheduling availability for inter-frequency measurement without MG
<Way forward>: Candidate options:
· Option 1:
· No need to introduce scheduling availability requirement of UE performing measurements in TDD bands for FR1-FR1 NR-DC scenario unless such requirement is introduced for FR1 inter-band CA. 
· No need to introduce scheduling availability requirement of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1 for FR1-FR1 NR-DC scenario.
Option 2: No need to introduce scheduling availability requirements of UE performing measurements for FR1+FR1 NR-DC scenario.



From our understanding, option 1 and option 2 are similar. For both options, there are no scheduling restrictions.
2.5 Measurement restriction
	Issue 1-5-1: Measurement restriction
< Way forward >:
· Option 1(Huawei, OPPO, Xiaomi, Intel, MediaTek, vivo, Apple, Qualcomm): the existing measurement restriction requirement can be reused for FR1-FR1 NR-DC scenario.	
· Option 2(Ericsson, Nokia): No measurement restriction is needed for NR-DC scenario including FR1+FR1 and FR1+FR2. 



Here the issue is whether there is any measurement restriction when SSB/CSI-RS measurement in PCell is conflicting with SSB/CSI-RS measurement in PSCell. From our understanding, Option 1 and Option 2 are not conflicting. The applicability of measurement restriction is defined in 38.133 as below:
	3.6.10	Applicability of requirements for measurement restrictions
The requirements for measurement restrictions in clause 8.1.2.3, 8.1.3.3, 8.5.2.3, 8.5.3.3, 8.5.5.3, 8.5.6.3, 9.5.5 and 9.8.5 are not applicable if the following condition is met:
-	The network configures mixed numerology on two CCs if the UE does not have the capability of supporting simultaneous reception with different numerologies between the two CCs in DL.



Here, the two CCs didn’t refer to whether it’s intra-band CA, inter-band CA or NR-DC. Therefore, it seems that it can also apply for NR-DC either. 
According to the applicability rule,  it implied that there are two cases:
· Case 1: The network configures mixed numerology on two CCs, but UE doesn’t support simultaneous reception for two CCs.
· Case 2: The network configures mixed numerology on two CCs, and UE supports simultaneous reception for two CCs.
For case 1, we are not sure whether the scenario exists or not. If UE didn’t support simultaneous reception for this case, it seems that measurement restriction between CCs shall be defined.
Proposal 6: Further discuss whether there is scenario that network configures mixed numerology on two CCs, while UE doesn’t support simultaneous reception for two CCs.
For case 2, all the measurement restrictions in current spec are defined under the assumption. Next, we will analyze whether there is any measurement restriction between CCs in legacy spec.
In current spec, the measurement restriction is defined for RLM, BFD, CBD, L1-RSRP, L1-SINR. Take RLM for example, for FR1, there is measurement restriction when UE does not support simultaneousRxDataSSB-DiffNumerology when the SCS is different between CSI-RS and SSB. 
According to 38.306, the definition of simultaneousRxDataSSB-DiffNumerology is:
	simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5].



From the definition, the restriction only applied when two measurements are performed on the same CC. In other words, it only related to mixed numerology on the same CC. For mixed numerology on different CC, there is no measurement restriction. 
From this point of view, there is no measurement restriction for two CCs for FR1 in legacy as well. Then the legacy measurement restriction for FR1 can be re-used for NR-DC, option 1 an option 2 are the same.
Proposal 7: If UE supports simultaneous reception with different numerologies between two CCs in DL, Option 1 and Option 2 are similar, i.e. there is no measurement restriction for FR1+FR1 NR DC.
3 Conclusion 
In this contribution, we provide our views regarding FR1+FR1 NR-DC:
Observation 1: In legacy FR1+FR2 NR-DC discussion, intra-frequency MO of MCG will be prioritized due to mobility consideration.
Observation 2: In legacy NR-DC, Mintra and Minter are replaced with MgroupA  and MgroupB. However, for Kinter and Kintra parameter, it didn’t update accordingly.
Proposal 1: For CSSF inside Gap for FR1+FR1 NR DC, support option 1. FR1 intra-frequency MO of MCG will be prioritized, by considering that if the PCell is not maintained, the whole NR connection is lost.
Proposal 2: For Rel-15 NR DC, Kinter and Kintra will be replaced with KgroupA and KgroupB in clause 9.1.2.1c and 9.1.5.2.4.
Proposal 3: For Rel-15 NE-DC, Kinter and Kintra needs update. Kinter and Kintra need to be replaced with KgroupA and KgroupB in clause 9.1.2.1b and 9.1.5.2.3.
Proposal 4: For Scheduling availability for RLM/BFD/CBD, fine with the principle of option 1 but prefer to specify the requirement in NR-DC clause.
Proposal 5: The existing scheduling availability requirement of UE performing measurements in TDD bands in FR1 inter-band CA case is used for FR1-FR1 NR-DC scenario.
Proposal 6: Further discuss whether there is scenario that network configures mixed numerology on two CCs, while UE doesn’t support simultaneous reception for two CCs.
Proposal 7: If UE supports simultaneous reception with different numerologies between two CCs in DL, Option 1 and Option 2 are similar, i.e. there is no measurement restriction for FR1+FR1 NR DC.
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