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1	Introduction
RAN4 #106 meeting discussed the joint configuration between NCSG and concurrent MG, and reached some conclusions [1]. This contribution will give our further considerations. 
2	Discussion
	Issue 4-1-2: [Case 2] Whether the same RF chain is assumed for the two NCSG patterns
< Wayforward >: 
· FFS the options:
· Option 1: 
· Yes, the same RF chain is assumed for the two NCSG patterns.
· Option 2: 
· No need to discuss whether the same RF chain is assumed for the two NCSG patterns (not necessary).
· Option 2a: 
· No need to discuss whether the same RF chain is assumed but to consider the assumption on parallel measurement.
· Option 3: 
· At least two spare RF chains are assumed.
· Option 4: 
· UE signals its capability on number of receiver chains per band to the network.


Assuming the same RF chain for the two NCSG patterns is not necessary. Even legacy Rel-17 spec does not strictly require an additional RF chain to support NCSG. UE could utilize the spare RF chain or enlarger the current RF chain to cover both data and target measurement layer within NCSG. Similarly, in case of NCSG + NCSG in an FR, UE could utilize the spare RF chain for one NCSG pattern and enlarger the current RF chain for the other. How to manage the RF chain resources should be left to UE implementation, and option 2 or option 2a could be supported.  
Proposal-1: No need to discuss assumption that the same RF chain is used for the two NCSG patterns. 
	Issue 4-1-1: [Case 2] Whether to consider a new capability for NCSG + NCSG in an FR
< Wayforward >: 
· FFS the options:
· Option 1: 
· No, without UE capability
· Option 1a: E///  Condition: No, if only one spare RF chain is assumed for NCSG+NCSG.
· Option 1b: LGE  New UE capability for overlapping handling can be necessary if two spare RF chains are assumed for NCSG+NCSG.
· Option 2: 
· Yes, with UE capability 
· Option 2a: E///:  Condition: Yes, if two spare RF chains are assumed for NCSG+NCSG.


Besides the RF architecture, UE implementations with single NCSG and double NCSG may also be different. Scheduling availability will be considered for measurement within NCSG and sometimes transmission or reception is allowed on some symbols within ML. However within MG, only measurement is allowed and UE cannot transmit or receive data in the entire MG occasion. Considering such the difference between MG + NCSG and NCSG + NCSG, additional UE capability is needed for NCSG + NCSG scenario. 
Proposal-2: Support NCSG + NCSG in an FR with additional UE capability.
	Issue 4-1-3: [Case 2] Detail combinations for UE supporting per-FR gap
< Agreement >: 
· Gap combination configuration of case 2 can use gap combination of concurrent gaps defined in TS38.133 table 9.1.8-1 as formatting baseline with the clarification that each configured gap can be NCSG or Type-2 MG.
· FFS details and notes.


Considering gap combinations of concurrent gaps defined in TS 38.133 table 9.1.8-1 as the baseline is generally fine for us. However, the per-UE gap should be associated with PRS measurement in gap combination ID #3, #4 and #5 but NCSG cannot be used for PRS measurement. 
Proposal-3: For gap combination configuration of case 2, the per-UE gap in gap combination #3, #4 and #5 is associated with PRS measurement and cannot be NCSG.
	Issue 4-2-3: [Case 2] Whether to consider parallel measurements upon gap collision
< Wayforward>: 
· FFS the options: 
· Option 1: Yes
· Option 2: No
· Option 2a: No, when the RF chains for the two NCSG patterns are different.
· Option 3: Up to UE capability,
· For UE supporting this capability, both NCSGs can work when colliding.
· For the UE not supporting this capability, R17 priority rules when colliding can be reused.
· Option 4: RAN4 to study a general solution to allow both NW and UE to know the parallel measurements combination when UE supports NCSG parallel measurement capability.
· Option 5: RAN4 to agree on investigating relevant scenarios with gap collision for the Case 2 scenario.


As per the current definition of collision, at least two types of NCSG collision are identified as shown in figure 1. The ML boundary of two NCSG are not aligned in type 1. In this case, the VIL of NCSG 1 will be overlapped with the ML of NCSG 2, then the measurement of NCSG 2 will be impacted due to the radio retuning of NCSG 1 even if separate RF chains are assumed. For NCSG collision type 2 with aligned ML boundary, whether parallel measurement is feasible needs further discussion. With NCSG capability, UE could receive data on the serving band and measure SSB on the target band simultaneously. But it does not mean that simultaneous measurements on two different target bands can also supported. In this case, only one MO can be measured in the colliding occasion and the measurements on the two RF chains cannot be performed in parallel.
Proposal-4: Not consider parallel measurements upon NCSG collision.


Figure 1: illustration of NCSG collision
	Issue 4-3-1: [Case 2] Potential changes for NCSG upon SCell activation
< Wayforward >: 
· FFS the options
· Background: When NW configures a NCSG and a Type-2 MG, the scenario for this deactivated SCell issue is as follow. 
· The deactivated SCell is measured within NCSG.
· After MAC-based SCell activation, the deactivated SCell’s MO needs to be measured within MG if the related SSB is outside the active BWP
· Proposal:
· Option 1: Do not pursue optimizations for deactivated SCell measurements with NCSG in Case 2 
· Option 2: A new indication shall be introduced enable support of NCSG for deactivated SCell only.
· Option 2a: Indicated explicitly by “ncsgInd-r17”.
· Option 3: Request UE to be responsible for the capability report considering all possible MAC CE triggered NW configuration update.
· Option 4: 
· When the SCell is activated, the MG association is based on NW configuration
· When the MO is associated to a type-2 MG and the SCell is deactivated, the MO is implicitly associated to NCSG with which the SMTC is partially or fully overlapped.
· Option 5: 
· If the NCSG is converted into another Type-2 MG upon SCell activation, collision handling between this Type-2 MG for deactivated SCells and the other Type-2 MG needs to be defined. Hence the priority level assigned to NCSG may be maintained or subject to change.


For deactivated SCell measurement with NCSG, we prefer option 1 and option 3 for simplicity. The implicit association has already been precluded in Rel-17 and case 1 in Rel-18, therefore option 4 should not be considered. Option 5 is to introduce conversion between NCSG and type-2 MG, which is out of scope in our understanding. 
Proposal-5: Not pursue optimizations for deactivated SCell measurements with NCSG in Case 2 and UE should be responsible for the capability reporting considering all possible MAC CE triggered NW configuration update.
3	Conclusion
This contribution discussed the potential issues for case 2 requirements, and gave the following proposals.  
Proposal-1: No need to discuss assumption that the same RF chain is used for the two NCSG patterns.
Proposal-2: Support NCSG + NCSG in an FR with additional UE capability.
Proposal-3: For gap combination configuration of case 2, the per-UE gap in gap combination #3, #4 and #5 is associated with PRS measurement and cannot be NCSG.
[bookmark: _GoBack]Proposal-4: Not consider parallel measurements upon NCSG collision.
Proposal-5: Not pursue optimizations for deactivated SCell measurements with NCSG in Case 2 and UE should be responsible for the capability reporting considering all possible MAC CE triggered NW configuration update.
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