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Introduction
At RAN#99 meeting, the WID in support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA was revised in [1]. In phase II work, the other RRM requirement impacts are added in addition to MRTD/MTTD. In this contribution, we are discussing the impact on other RRM requirements in FR1 intra-band non-collocated deployment.
· Phase II: 
· Phase II work will get started after the feasibility in phase I is confirmed
· Specify MRTD and MTTD requirements and other identified RRM requirement impact(s) (if any) in non-collocated deployment
· Discuss and decide if the different requirements will be specified based on UE capability of interBandMRDC-WIthOverlapDL-Bands-r16.
Discussion on Type 2 UE
Since Rel-15, RRM requirements for intra-band EN-DC and NR-CA are specified with the assumption of co-located deployment. In this WI [1], RAN4 will introduce non-collocated deployment for intra-band EN-DC and NR-CA in FR1. 
The main difference between co-located deployment and non-collocated deployment will be the distance between the cells. For co-located deployments, the distance between cells will be close enough that we can ignore the impact on time difference or side conditions or others due to inter-cell distance. But for non-collocated deployments, there is no limitation on the distance between cells and cells can be located anywhere within the FR1 cell coverage. Hence, the existing RRM requirements for intra-band EN-DC and NR-CA in FR1 which are only applied for co-located deployment may not apply to the non-collocated deployment. RAN4 need to discuss the impact on RRM requirements.
Impact on legacy MRTD/MTTD requirements
[bookmark: _Hlk118722846]In previous meetings, RAN4 discussed MRTD and MTTD requirements and reached conclusion for type-2 UE which is captured in agreed WF [3] and [4]. Based on the agreements, draftCR [6] is provided to capture the agreements on MRTD and MTTD requirements for this WI in Rel-18. 
In last RAN4#106 meeting, companies also raised the discussion about the impact on legacy RRM MRTD and MTTD requirements in Rel-15, Rel-16 and Rel-17. The main consideration of this discussion is because that UE capability of interBandMRDC-WithOverlapDL-Bands-r16 was introduced in Rel-16 and type-2 UE was introduced in Rel-17. We understand that RAN4 should discuss the impact on legacy MRTD/MTTD requirements based on the above consideration. However this WI is to discuss the RRM impact of non-collocated intra-band EN-DC/NR-CA scenarios and specify the requirements for this WI, the legacy requirements impact analysis which is triggered during this WI’s discussion is out of the scope of this WI and should be discussed in RRM legacy maintenance part.
Impact on legacy MRTD/MTTD requirements due to UE capability of interBandMRDC-WithOverlapDL-Bands-r16 should be discussed in RRM maintenance part instead of in this WI.
Other RRM requirements
In legacy releases, co-located deployment scenario has been assumed for intra-band EN-DC and intra-band NR-CA. Hence some optimized UE behaviour can be assumed when defining the RRM requirements for intra-band scenarios. 
Observation 1: Co-location deployment has been assumed for intra-band EN-DC and intra-band NR-CA.
In RF session, the UE architectures for different UE types are under discussion. Type 2 UE has been concluded in Rel17 where separate Rx chains are assumed for different carriers as cited below [2]. From RRM point of view, the UE operates similar as in inter-band CA or EN-DC scenarios.
· Prioritize Type 3a/3b discussion for 4MIMO layer in Rel-18.
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	1
	1
	4
shared
	4
shared
	4
shared
	4Rx
	≤ X MHz
	NRCA,ENDC
	6dB
full range
	Baseline architecture (i.e. legacy architecture)

	
	2
	
	
	
	4Rx
	
	
	
	

	2
	1
	2
	4
total
	2
	2
	2Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	
	

	3a
	1
	4
shared
	4
	4
	4Rx
	No limitation or ≤ X MHz
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding RF split after 2 LNAs + 1BB/Rx 
=> common AGC on LNA => 25dB only for some range

	
	2
	
	2
	2
	2Rx
	
	
	
	

	3b
	1
	4
shared
	4
	4
	4Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding RF split after 2 LNAs + 1BB/Rx 
=> common AGC on LNA => 25dB only for some range

	
	2
	
	4
	4
	4Rx
	
	
	
	

	4a
	1
	4
	6
total
	4
	4
	4Rx
	No limitation or ≤ X MHz
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	2
	
	2
	2
	2Rx
	
	
	
	

	4b
	1
	4
	8
total
	4
	4
	4Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	
	



SCell activation delay
The impact on SCell activation delay was discussed in RAN4#106 meeting with different views as below [3]. 
Issue 1-3-1: Impacts on SCell activation requirements
Proposals:
· Option 1: (MTK)
· For a known FR1 intra-band non-collocated SCell, the existing activation delay requirement can be re-used
· RAN4 shall revise the unknown SCell activation delay for activating an FR1 intra-band non-collocated SCell. For an unknown FR1 intra-band non-collocated SCell, provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is
· 6ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + THARQ + max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP), if semi-persistent CSI-RS is used for CSI reporting,.
· 3ms + TFirstSSB_MAX + TSMTC_MAX + Trs + TL1-RSRP,measure + TL1-RSRP,report + max(THARQ + Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay), if periodic CSI-RS is used for CSI reporting.
· For a non-collocated SCell without SSB, the exiting delay requirement is not applicable
· Option 2: (Nokia)
· The existing SCell activation delay for intra-band contiguous scenario needs to be clarified with co-location assumption
· RAN4 shall define the SCell activation delay for activating an FR1 intra-band non-collocated SCell. The SCell activation delay requirement for inter-band CA can be applied to intra-band non-colocated SCell for Type 2 UE
· Option 3: (NTT DOCOMO)
· RAN4 may consider that whether for intra-band non-contiguous non-collocated EN-DC/NR-CA scenario case can be included as inter-band.
· Option 4: (Huawei)
· The existing SCell activation delay requirements in FR1 can also be applied for FR1 intra-band non-contiguous CA supporting non-collocated deployment for Type 2 UE.
According to TS 38.133, the SCell activation delay for activating a known FR1 SCell is specified without differentiating intra-band from inter-band. Hence the existing SCell activation delay for known FR1 SCell is also applicable to a known FR1 intra-band non-collocated SCell. 
If the SCell is known and belongs to FR1, Tactivation_time is:
-	TFirstSSB+ 5ms, if the measurement period of the SCell being activated is equal to or smaller than 2400ms.
-	TFirstSSB_MAX + Trs + 5ms, if the measurement period of the SCell being activated is larger than 2400ms.
The existing SCell activation delay for activating a known FR1 SCell is applicable to a known FR1 intra-band non-collocated SCell. 
When activating an unknown FR1 SCell, the UE can assume the same timing information between SCell and the active serving cell if they are FR1 intra-band contiguous. However, when non-collocated SCell is considered in the same band, the requirement below may not apply because the assumption of co-location does not hold any more. Therefore, the existing SCell activation delay for intra-band contiguous scenario needs to be clarified with co-location assumption, i.e. it is applicable provided the UE does not indicate it is capable of [interBandMRDC-WithOverlapDL-Bands-r16] or [intraBandNRCA-NonCollocated-r18]. RAN4 shall define the SCell activation delay for intra-band non-collocated SCell. Given the Type 2 UE architecture, the SCell activation delay for inter-band CA can be applied to activating an intra-band non-collocated SCell.  
TS38.133 clause 8.3.2: 
If the SCell is unknown and belongs to FR1, and if one of the following conditions is met
-	 ‘ssb-PositionInBurst’ indicates only one SSB is being actually transmitted, or
-	 ‘ssb-PositionInBurst’ indicates multiple SSBs and TCI indication is provided in same MAC PDU with SCell activation,
provided that the side condition Ês/Iot ≥ -2dB is fulfilled, Tactivation_time is:
-	TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if the following conditions are met, 
-	the SCell is contiguous to an active serving cell in the same band, and
-	its ssb-PositionInBurst is same as the one of contiguous FR1 active serving cell, and
-	its SMTC offset is same as the one of contiguous FR1 active serving cell, and 
-	its RTD with contiguous FR1 active serving cell is smaller than or equal to 260ns with respect to the to-be-activated SCell’s SSB numerology, and its reception power difference with contiguous FR1 active serving cell is smaller than or equal to 6dB;
-	TFirstSSB_MAX + TSMTC_MAX + 2*Trs + 5ms, otherwise.

When activating an unknown FR1 SCell, the existing SCell activation delay for FR1 intra-band contiguous scenario needs to be clarified. It is applicable provided the UE does not indicate it is capable of [interBandMRDC-WithOverlapDL-Bands-r16] or [intraBandNRCA-NonCollocated-r18]. 
RAN4 shall define the SCell activation delay for activating an unknown FR1 intra-band non-collocated SCell.
For Type 2 UE, the SCell activation delay requirement for inter-band CA can be applied to activating an FR1 intra-band non-collocated SCell. 
1. Discussion on Type 3/4 UE
RAN4 has prioritized type 3 architecture as it has been WI proponents wish. However, discussion has stalled because no agreement has been reached for power imbalance and MRTD/MTTD and BS TAE. In order to keep WI time schedule i.e. completion in RAN#100 we propose to stop discussion on Type 3 in RAN4#106bis to keep WI timeline and define the requirements for UE Type 4 [4-5]. The RRM requirements shall also be developed for Type 4 UE.
RAN4 will develop RRM requirements for UE type 4.
From RRM point of view, the type 4 UE has the similar architecture with Type 2 UE except the number of Rxs per carrier. Hence for Type 4 UE we can reuse the same RRM core requirement as Type 2 UE.
For Type 4 UE, reuse the same RRM requirement as Type 2 UE. 
1. Conclusion
This contribution discusses the RRM requirements for non-collocated FR1 intra-band EN-DC/NR-CA. The observations and proposals are summarized as below:  
1. Impact on legacy MRTD/MTTD requirements due to UE capability of interBandMRDC-WithOverlapDL-Bands-r16 should be discussed in RRM maintenance part instead of in this WI.
The existing SCell activation delay for activating a known FR1 SCell is applicable to a known FR1 intra-band non-collocated SCell. 
When activating an unknown FR1 SCell, the existing SCell activation delay for FR1 intra-band contiguous scenario needs to be clarified. It is applicable provided the UE does not indicate it is capable of [interBandMRDC-WithOverlapDL-Bands-r16] or [intraBandNRCA-NonCollocated-r18]. 
RAN4 shall define the SCell activation delay for activating an unknown FR1 intra-band non-collocated SCell.
For Type 2 UE, the SCell activation delay requirement for inter-band CA can be applied to activating an FR1 intra-band non-collocated SCell. 
RAN4 will develop RRM requirements for UE type 4.
For Type 4 UE, reuse the same RRM requirement as Type 2 UE. 
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