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Background
This contribution is to capture the agreements for the email discussion for the topic of Rel-17 NR HST FR2 enhancements RRM core requirements in RAN4 #100, with the email thread identifier “[100-e][218] NR_HST_FR2_RRM_1”.
This e-mail thread will capture the e-mail discussions for the following sub-agenda items for FR2 HST RRM
· 9.9.4.1 General
· 9.9.4.2 Number of RX beams
· 9.9.4.3 Idle/Inactive and connected state mobility requirements
The detailed discussions on these agreements can be found in the e-mail discussion summary.

WF on Topic#1: General
Network signaling
Identification of different/enhanced RRM requirements
	Agreement:
Add a flag in a form of cell-specific signalling to indicate UE to use different/enhanced RRM requirements in HST FR2 deployments.
Way forward:
Following the GtW agreement, FFS on feasibility and methods to differentiate scenarios from UE perspective



Signaling of uni-/bi-directional operation
	Way forward:
Discuss further if there is a need to signal uni-bi-directional mode of operation:
· Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
· Option 2: Signalling of uni-/bi-directional operation is not needed.



Signalling of network assistance information
	Way forward:
FFS signalling of network assistance information:
· Option 1: In uni-directional deployment, network signals DL beam w.r.t. UE moving direction to UE.
· Option 2: Enable network signaling of SSB index per RRH
· Option 3: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs
· Option 4: Scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on
· Option 5: The following additional beam coverage related information can be signaled to UE
· Distance between the projections of adjacent beam peaks on the track
· Beam peak direction angle relative to track
· The 6 dB beam-width projection on track
· In addition, UE can report speed to the network.
· The options are not mutually exclusive and other options are not precluded.
Companies are encouraged to provide further analysis/details of network assisted signalling addressing potential benefits and drawbacks including but not limited to reducing UE RX beams and L1/L3 measurement delay, differentiating uni- and bi-directional modes, signalling overhead, etc.
Companies are recommended to capture their analysis in TR 38.854.



UE capabilities
CPE support for HST FR2 deployment
	Agreement: 
HST FR2 CPE has a capacity to support both uni- and bi-directional operation.

Way forward:
Following the GtW agreement, FFS if different UE capabilities shall be used for Scenario A and B support
Continue the discussion of CPE support for HST FR2 deployment:
· Option 1: It is not necessary to introduce UE capability to indicate the support of FR2 HST.
· Option 2: Define UE capability for FR2 HST enhancement support.
FFS the ways to differentiate HST FR2 capable CPEs from any other UEs in the specification:
· Option 1: Apply enhanced RRM requirements for FR2 HST based on Power Class corresponding to FR2 UE in TS 38.101-2.
· Other options are not precluded.
FFS a need for CPE capability to change characteristics, e.g. RX beam sweep number in uni-/bi-directional operation.




WF on Topic#2: Number of RX beams from RRM perspective
Number of RX beams
	GtW agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place
Way forward:
Discuss the FFS issues from GTW agreement and the possibility to unify the requirements further.



Impact of RRH position at one/both sides of rail track
	Agreement:
There is no impact of RRH position at one/both sides of rail track in Scenario-A under the assumption that UE boresight direction (or the beam direction if there is only one beam) is parallel to the track
Way forward:
Companies are encouraged to evaluate candidate options for Scenario-B considering the GtW agreements
· Option 1: RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study.
· Option 2: RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE.
· Other options are not precluded.



Impact of obstruction between RRH and UE
	Agreement:
Impact of obstruction between RRH and UE on RRM e.g., beam management/RX beam number, doesn’t need to be discussed in this session.



Unified uni- and bi-directional RRM requirements
	Way forward:
Companies, which have concerns with regard to defining a unified set of enhanced RRM requirements for uni- and bi-directional modes, are encouraged to bring technical analysis outlining the cause/reason for the difference in uni and bi-directional modes taking into account different (or range of) Dmin, etc.  
Companies are recommended to capture their analysis in TR 38.854.



WF on Topic#3: RRC Idle/Inactive and connected state mobility requirements
CONNECTED state mobility
DRX upper bound
	Way forward:
FFS the DRX upper bound for enhanced RRM HST FR2 requirements:
· Option 1: Up to [256] ms
· Option 2: [80] ms
· Option 3: [60] ms
· Other options are not precluded



Requirements for long DRX
	Agreement:
Apply existing R16 requirements for long DRX cycles, i.e. above the upper bound of DRX cycle.



SMTC periodicity
	Agreement:
HST FR2 enhanced requirement is applied to SMTC <=40ms. SMTC periodicity is not restricted.



Enhancements for short DRX
	Way forward:
Further consider the possibility of requirement enhancement for SMTC periodicity <= [40] ms
· Option 1: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1.
· Option 2: Keep the 1.5 relaxation factor.



Connection Re-establishment to known cell
	Way forward:
FFS time to identify target NR cell for RRC connection re-establishment to known NR intra-frequency cell:
· Option 1: MAX (TBD ms, 5 x N1 x TSMTC).
· Option 3: Do not introduce any enhancements.
· Other options are not precluded



Connection Re-establishment to unknown cell
	Way forward:
FFS time to identify target NR cell for RRC connection re-establishment to unknown NR intra-frequency cell:
· Option 1: Keep current requirements with N1 scaling factor corresponding the number of RX beams:
MAX (1000 ms, 10 x N1 x TSMTC)
· Option 2: Do not introduce any enhancements.
· Other options are not precluded



Handover
	Agreement:
Criteria of known cell for FR2:
The target FR2 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds; otherwise, it is unknown.
Way forward:
FFS the following issues:
· The scaling factor in HO requirement corresponding the number of RX beam sweep.
· A feasibility of HO to unknow cell in HST FR2 deployments.



IDEL/INACTIVE state mobility
	Agreements:
· Use cell selection criterion S and number of DRX cycles as a baseline for cell selection requirement.
· Use table below as a background for further discussion of HST FR2 IDLE mode requirement:
Tdtect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE configured with RRM 
enhancements for high speed (Frequency range FR2)
	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 
[s] (number of DRX cycles) 

	
	
	
	
	

	0.32 
	2.56 x N1 x M2 (8 x N1 x M2) 
	0.32 x N1 x M3 (1 x N1 x M3) 
	0.96 x N1 x M4 (3 x M4) 
	

	0.64 
	5.12 x N1 (8 x N1) 
	0.64 x N1 (1 x N1) 
	1.92 x N1 (3 x N1) 
	

	1.28 
	8.96 x N1 (7 x N1) 
	1.28 x N1 (1 x N1) 
	3.84 x N1 (3 x N1) 
	

	2.56 
	58.88 x N1 (23 x N1) 
	2.56 x N1 (1 x N1) 
	7.68 x N1 (3 x N1) 
	

	Note 1: when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2 
	



Way forward:
FFS the following issues:
· The upper bound of DRX cycle with enhanced requirements:
· Option 1: Use 320 ms DRX cycle as baseline for following analysis and requirement definition
· Other options are not precluded
· The values of scaling factors: N1, M2, and SMTC:
· Option 1: N1 is not necessarily the agreed Rx numbers for each scenario, N1 = 3
· Option 2: N1 refers to agreed Rx numbers
· Other options are not precluded
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