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[bookmark: _Ref115364963]1	Introduction
According to what is mentioned in the new WID for NCR in [1] the following objectives needs to be first discussed within RAN2:
	[bookmark: _Hlk112940504]The objectives of NR NCR WI follow the recommendations defined in TR 38.867 and will focus on scenarios and assumption listed below:
· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands based on the NCR model in TR38.867
· For only single hop stationary network-controlled repeaters
· The NCR is transparent to the UE.
· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
With these considerations, NR NCR supports the following features:

Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
· Beamforming
· UL-DL TDD operation
· ON-OFF information
Note: Power control aspect will be checked in RAN#98e.

Specify control plane signalling and procedures [RAN2, RAN1]
· The configuration of signalling for side control information indication
· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed
Specify the solution of network-controlled repeater management (i.e., the identification and authorization/validation of NCR) [RAN3, RAN2]
· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed taking into account the feedback of other working groups (i.e., SA3 and SA5). From a security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3.The selected solution shall provide inter-vendor interoperability.

Study the RRM functions to be supported and specify the RRM requirements of NCR-MT if necessary [RAN2, RAN4]
Study and specify the RF and EMC requirements of NCR if necessary [RAN4]
Note: The existing requirements defined in RAN4 can be reused if applicable.
Note: The work in RAN4 for beam related is expected to start on FR2 first.



In this contribution we will provide our view on what solution should be selected among the ones available in section 7.2 of TR 38.867 [2] and we will also provide our view on what feature an NRC should support.
[bookmark: _Ref178064866]2	Discussion
2.1	Control plane signalling and procedures for NCR
According to the TR 38.867, during the study item RAN1 discussed what kind of side control information would be useful to be provided to the NCR node. The outcome of this discussions, as captured in the TR 38.867 is that the following information need to be available at the NCR (i.e., precisely at the NCR-MT):
· Beam information
· Information on UL-DL TDD configuration
· ON-OFF indication
On this matter, and as seen in the WID extract in Section 1, RAN2 has been tasked to carry a down-selection of options from which the NCR-MT can obtain the necessary side control information configuration. As gathered from TR 38.867 (clause 7.2), the options are:
	-	Option 1: The necessary configuration is from RRC.
-	Option 2: The necessary configuration is from OAM or hard-coded.
-	Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.



Below we discuss this and analyse which seems more relevant given the objectives of this feature.

Regarding the beam information, both dynamic beam indication and semi-static beam indication are recommended for the access link (i.e., link between the NCR-Fwd part and the UE, see Figure 1 below).
[bookmark: _Toc115362151]A new signalling may be required to provide beam indication to the NCR-MT
For the UL-DL TDD configuration the outcome from the study was that, most likely, the existing signalling (RRC signalling) can be re-used and there may be no need to have new solutions to provide this information to the NCR-MT.
[bookmark: _Toc115362152]The network may provide the UL-DL TDD configuration to the NCR-MT by re-using the existing signalling.

[image: ]
[bookmark: _Ref115365272]Figure 1: Conceptual model of network-controlled repeater (as taken from TR 38.367)

Finally, the ON-OFF indication is a new feature and new signalling is needed. In particular, with this new feature the network can control the status of the NCR-Fwd. As baseline, the NCR-Fwd is always expected to be “OFF” unless a dedicated indication is received by the network. This applies regardless of the RRC state of the NCR-MT. During the study item, RAN1 discussed different alternatives on how to model this ON-OFF indication and at the end two options were captured:
· Option 1: Explicit indication with ON-OFF state (e.g., via dynamic or semi-static signalling) or ON-OFF pattern (e.g., periodic/semi-static ON-OFF pattern or new DRX-like pattern for ON-OFF)
· Option 2: Implicit indication via the signalling for other side-control information (e.g., beam, DL/UL configuration, or PC information). 
[bookmark: _Toc115362153]The ON-OFF indication may be dynamic or semi-static and a new signalling is required to provide this information to the NCR-MT
As one can notice, even if these options target to model this indication in a different way, both imply that such indication can be dynamic or at least semi-static.
Therefore, according to the analysis of the side control information described in the TR 38.867, it is possible to conclude that some of this information like, e.g., the beam indication and the ON-OFF indication may need to be provided in a very dynamic way and may change quite frequently in a relatively short time span.
For what concerns the UL-DL TDD configuration, instead, this is usually a static (or semi-static) configuration and there is no need to change it frequently.
Nevertheless, RAN2 should strive to re-use as much as possible the existing signalling and should specify new signalling only if the existing signalling cannot be re-used or enhanced. Such approach favours the WI progress and, arguably, avoids increasing the complexity of this feature. 
[bookmark: _Toc115358735]RAN2 should strive to re-use as much as possible the existing signalling and should specify new signalling only if the existing one cannot be re-used or enhanced.
[bookmark: _Toc115362154]According to what has been described so far it is premature to take any firm decisions in RAN2. But RAN2 can have some initial discussion on what the signalling options are, based on the RAN1 agreements regarding the side control information. For example, RAN2 can take an initial assumption that carrying such information via RRC should be enough. Since most of the side control information needs to change in a dynamic or semi-static way, OAM is definitively not suitable for this purpose.
Since the configurations included in side control information are dynamic or semi-static, OAM is not suitable as signalling option.
Therefore, it is straightforward to use either the RRC protocol, or MAC CE, or DCI to carry the side control information.
[bookmark: _Toc115358736]The configuration of the side control information is not carried via OAM.
[bookmark: _Toc115358737]RAN2 to wait for RAN1 progress before deciding if the configurations of side control information is carried in RRC, MAC CE, or DCI (or a combination of these).
2.2	Support of RRM procedures for the NCR-MT
One of the objectives of the work item is also to study which RRM functions need to be supported by the NCR-MT. This is because the NCR should be a relatively inexpensive network node and thus the NCR-MT may not need to support the whole set of features that are typical for a normal UE. On top of this, one needs to keep in mind that the NCR-MT is just a function entity that communicates with a gNB via a Control link (C-link) to enable exchange of control information (e.g., side control information at least for the control of NCR-Fwd).
[bookmark: _Toc115362155]The NCR-MT is defined as a function entity to communicate with a gNB via a Control link (C-link) to enable exchange of control information (e.g., side control information at least for the control of NCR-Fwd).
If we take inspiration by the work that has been done during the Rel-16 IAB work item, one option would be to check in the TR 38.822 [3] which features may be needed to be supported by the NCR. A possible example of what feature may be needed for the NCR is shown in Table 1 where we have the following:
· Highlighted in green are the features that shall be supported by an NCR (without capability signalling)
· Highlighted in yellow are the features that could be supported by an NCR (optional with or without capability signalling) but that RAN2 needs to discuss.
· Highlighted in grey are the features that shall not be supported by an NCR.

Table 1. List of features that an NCR shall, may, and not support.
	Features
	Index
	Feature group
	Components
	Mandatory/Optional
	Ericsson comment

	0. General (including supported bearer types)
	0-0
	Basic EN-DC procedures
	1) MCG DRB with LTE/NR PDCP
2) SCG DRB with NR PDCP
3) SN addition, modification, and release via RRC connection reconfiguration
4) Joint processing on the combined RRC messages
5) Failure handling (including both MN and SN)
	Mandatory without capability signalling
	There is no support for DC and thus there is no reason to support the EN-DC basic procedures.

	
	0-1
	Access stratum release
	Access stratum release
	Optional with capability signalling and candidate value set is {Rel-15, spare7, … , spare1}


	Can support. Not really a “feature”

	
	0-2
	SRB
	1) Split SRB with one UL path
2) SRB3
	1) Optional with capability signalling
2) Mandatory with capability signalling
	SRB1 should be enough to support control plane signaling with the network

	
	0-3
	DRB
	1) Maximum number of DRBs
2) Split DRB with one UL path
3) Split DRB with both UL MCG and SCG paths
	1, 2) Mandatory without UE capability signalling
3) Mandatory with capability signalling
	Our understanding is that at most 1 DRB may be needed for OAM. 

	
	0-4
	Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment
	Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment
	Mandatory without capability signalling
	There is no support of DC for the NCR-MT

	
	0-5
	IMS voice
	1) IMS voice over NR
2) Fallback HO to LTE for IMS voice
3) 5GC VoLTE
4) IMS voice over SCG bearer of NE-DC
	1) Mandatory with capability signalling if UE is IMS voice capable in NR SA. Otherwise optional with capability signalling.
2) No need for a separate capability signalling.
3) Optional with capability signalling
4) Optional with capability signalling
	No voice over the NCR-MT

	
	0-6
	Delay budget reporting
	Delay budget reporting
	Optional with capability signalling
	

	
	0-7
	PCell operation
	1) PCell operation on FR2
	Mandatory with capability signalling
	Primary focus for the NCR should be FR2 and thus it makes sense to have it

	
	0-8
	Overheating 
	1) Overheating assistance information
	Optional with capability signalling
	

	
	0-9
	V2X
	1) Support of EUTRA V2X
	Optional with capability signalling
	No support of V2X for the NCR

	1. PDCP
	1-0
	Basic PDCP procedures
	1) (de)Ciphering on DRB/SRB
2) Integrity protection on SRB
3) Timer based SDU discard
4) Re-ordering and in-order delivery
5) Status reporting
6) Duplicate discarding
7) 18bits SN
	Mandatory without capability signalling
	The yellow highlighted feature are not critical. 

	
	1-1
	ROHC context
	1) Maximum number of ROHC context sessions
2) Supported ROHC profiles
	Optional with capability signaling and candidate value set is:

1) {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64, cs128, cs256, cs512, cs1024, cs16384, spare2, spare1}

2) {0x0000, 0x0001, 0x0002, 0x0003, 0x0004, 0x0006, 0x0101, 0x0102, 0x0103, 0x0104}
	

	
	1-2
	ROHC context continuation operation
	ROHC context continuation operation
	Optional with capability signalling
	

	
	1-3
	Uplink only ROHC profiles
	Uplink only ROHC profiles
	Optional with capability signalling
	

	
	1-4
	Out of order delivery
	Out of order delivery
	Optional with capability signalling
	

	
	1-5
	Short SN
	Short SN
	Mandatory with capability signalling
	There is some value in having the short SN, even if maybe this is not a critical feature.

	
	1-6
	PDCP duplication
	1) PDCP duplication for split SRB1/2
2) PDCP duplication for SRB1/2 and/or SRB3
3) PDCP duplication for MCG or SCG DRB
4) PDCP duplication for split DRB
	Optional with capability signalling
	No PDCP supported for NCR.

	
	1-7
	DRB IP data rate
	1) DRB IP data rate in DL
2) DRB IP data rate in UL
	Optional capability is signalled by NAS signalling defined in 24.501
	Our understanding is that at most 1 DRB may be needed for OAM.

	2. RLC
	2-0
	Basic RLC procedures
	1) RLC TM
2) RLC AM with 18bits SN*
3) SDU discard
	Mandatory without capability signalling
	At least RLC AM and RLC TM may be needed for some RRC procedure. About the discarding of SDUs, this maybe can be discussed.

	
	2-1
	RLC AM with short SN
	RLC AM with short SN
	Mandatory with capability signalling
	

	
	2-2
	RLC UM with short SN
	RLC UM with short SN
	Mandatory with capability signalling
	

	
	2-3
	RLC UM with long SN
	RLC UM with long SN
	Mandatory with capability signalling
	

	
	2-4
	NR RLC SN size for SRB
	NR RLC SN size for SRB
	RAN2 decided only short RLC SN is used for SRB.
	RAN2 needs to discuss what value are suitable for NCR.

	3. MAC
	3-0
	Basic MAC procedures
	1) RA procedure on PCell or PSCell (in case of EN-DC)
2) UE initiated RA procedure (including for beam recovery purpose)
3) NW initiated RA procedure (i.e. based on PDCCH)
4) Support of ssb-Threshold and association between preamble/PRACH occasion and SSB
5) Preamble grouping
6) UL single TA maintenance
7) HARQ operation for DL and UL
8) LCH prioritization
9) Prioritized bit rate
10) Multiplexing
11) SR with single SR configuration
12) BSR
13) PHR
14) 8bits and 16bits L field
	Mandatory without capability signallling
	

	
	3-1
	LCP restriction
	1) LCP restriction
2) LCP restriction to SCell(s)
	Optional with capability signalling
	

	
	3-2
	LCH SR delay timer
	LCH SR delay timer
	Optional with capability signalling
	

	
	3-3
	DRX
	1) DRX with long DRX cycle
2) DRX with short DRX cycle
	Mandatory with capability signalling
	There is some value in have a DRX configured at the NCR-MT, also since there cases where the NCR-Fwd part is OFF.

	
	3-4
	Configured grants
	Maximum number of configured grant configurations per cell group
	Optional with capability signalling
	Configured grant not needed

	
	3-5
	SR
	Multiple SR configurations
	Optional with capability signalling
	

	
	3-6
	Skipping UL transmission
	1) Skipping UL transmission for dynamic UL grant
2) Skipping UL transmission for configured UL grant
	1) Optional with capability signalling. Mandatory with capability signalling from Rel-16
2) Conditional mandatory if the UE supports configured grant
	

	
	3-7
	Codec adaptation
	1) Bit rate recommendation message
1) Bit rate recommendation query message
	Optional with capability signalling
	

	4. Measurements
	4-1
	Intra-NR measurements and reports
	1) Intra-frequency and inter-frequency measurements and reports
2) Event A-based measurement and measurement report
	Mandatory with capability signalling when EN-DC is configured. Mandatory without capability signalling for NR SA.

	RAN2 needs to discuss whether there is a need of L3 measurements, also considering the mobility shall not be supported.

	
	4-2
	Inter-NR measurement and reports while in LTE connected
	1) NR measurement and reports while in LTE connected
2) Event B1-based measurement and reports while in LTE connected
	Mandatory without capability signalling

	The NCR will never be connected to LTE

	
	4-3
	SFTD measurements
	1) SFTD measurements between PCell and PSCell
2) SFTD measurements between PCell and NR Cell
	Optional with capability signalling
	RAN2 needs to discuss whether there is a need of L3 measurements, also considering the mobility shall not be supported.

	
	4-4
	Measurement gaps
	Additional measurement gap configurations
	Optional with capability signalling and candidate value set is:

BIT STRING (SIZE (22))
	RAN2 needs to discuss whether there is a need of L3 measurements, also considering the mobility shall not be supported.

	
	4-5
	ANR
	1) CGI reporting of EUTRA cell when EN-DC is not configured
2) CGI reporting of NR cell when EN-DC is not configured
3) CGI reporting of NR cell when EN-DC is configured
	Mandatory with capability signalling
	

	
	4-6
	LTE measurement and reporting while in NR connected
	1) Periodic measurement and reporting while NR connected.
2) Event B#N-based measurement and reporting while NR connected
	Mandatory with capability signalling if the UE supports LTE
	RAN2 needs to discuss whether there is a need of L3 measurements, also considering the mobility shall not be supported.

	5. SDAP
	5-1
	QoS
	1) Flow-based QoS
2) Multiple flows to 1 DRB mapping
3) AS reflective QoS
	1), 2) Mandatory without capability signalling
3) Optional with capability signalling
	Our understanding is that at most 1 DRB may be needed for OAM. However, these features may not been needed.

	
	5-2
	HD format
	1) DL SDAP HD
2) UL SDAP HD
3) SDAP End-marker
	1) Conditional mandatory if either NAS reflective QoS or AS reflective QoS is supported. No capability signalling is needed.
2), 3) Mandatory without capability signalling
	Our understanding is that at most 1 DRB may be needed for OAM. However, these feature may not been needed.

	6. Inactive
	6-1
	RRC inactive
	RRC inactive
	Mandatory with capability signalling
	There is no real benefit to bring the NCR-MT to RRC_INACTIVE as the NCR-MT is not moving and the network is aware in which RNA or TA is.

Only benefit of the RRC_INACTIVE state may be a quick trasition to RRC_CONNECTED in case a side control information should be send by the network but how much benefit this bring is questionable at the moment.

	7. Mobility
	7-1
	Handover
	1) Intra-frequency HO
2) Inter-frequency HO
3) HO between TDD and FDD
4) HO from NR to LTE
5) HO from NR to LTE with 5GC
6) HO between FR1 and FR2
	1) Mandatory without capability signalling
2) Mandatory with capability signalling
3) Mandatory with capability signalling if the UE supports both TDD and FDD.
4) and 5) Mandatory with capability signalling if the UE supports the associated RAT.
6) Mandatory with capability signalling if the UE supports both FR1 and FR2.
	If RAN2 assumes that an NCR-MT stays on a frequency, no handover is needed.

Handover to LTE is not needed.

	8. Idle/inactive UE procedures
	8-1
	System information acquisition
	1) Msg.1 based on-demand SI provisioning
2) Msg.3 based on-demand SI provisioning
	Mandatory without capability signalling
	

	9. RRC
	9-1
	RRC buffer size
	Maximum overall RRC configuration size
	45 Kbytes
	One approach is to reuse the existing value.

	
	9-2
	RRC processing time
	1) RRC connection establishment
2) RRC connection resume without SCell addition/release and SCG establishment/modification/release
3) RRC connection reconfiguration without SCell addition/release and SCG establishment/modification/release
4) RRC connection re-establishment.
5) RRC connection reconfiguration with sync procedure
6) RRC connection reconfiguration with SCell addition/release or SCG establishment/modification/release
7) RRC connection resume
8) Initial security activation
9) Counter check
10) UE capability transfer
	1) to 3) 10ms
4) 10ms
5): 10ms + additional delay (cell search time and synchronization) defined in TS 38.133
6) and 7) 16ms
7) 10 or 6ms
(See details in 12, TS 38.331)
8) and 9) 5ms
10) 80ms

	One approach is to use the same numbers as for normal UEs. But some of these features are of course not supported (e.g. CA), but will be discussed in other rows.

About 5) the only case where this may be needed without mobility could be due to a security key change.

	10. Architecture options
	10-1
	NE-DC
	Support of NE-DC
	Optional with capability signalling
	

	
	
	
	
	
	

	
	10-2
	NR-DC
	Support of NR-DC
	Optional with capability signalling
	



[bookmark: _Toc115358738]RAN2 to discuss which features are supported by the NCR-MT using the below list shown in Table 1 as baseline.
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	4/4	
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	A new signalling may be required to provide beam indication to the NCR-MT
Observation 2	The network may provide the timing information and UL-DL TDD configuration to the NCR-MT by re-using the existing signalling.
Observation 3	The ON-OFF indication may be dynamic or semi-static and a new signalling is required to provide this information to the NCR-MT
Observation 4	Since the configurations included in side control information are dynamic or semi-static, OAM is not suitable as signalling option.
Observation 5	The NCR-MT is defined as a function entity to communicate with a gNB via a Control link (C-link) to enable exchange of control information (e.g. side control information at least for the control of NCR-Fwd).


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 should strive to re-use as much as possible the existing signalling and should specify new signalling only is the existing one cannot be re-used or enhanced.
Proposal 2	The configuration of the side control information is not carried via OAM.
Proposal 3	RAN2 to wait for RAN1 progresses before deciding if the configurations of side control information is carried in RRC, MAC CE, or DCI (or a combination of these).
Proposal 4	RAN2 to discuss which features are supported by the NCR-MT using the below list shown in Table 1 as baseline.

	Features
	Index
	Feature group
	Components
	Mandatory/Optional
	Ericsson comment

	0. General (including supported bearer types)
	0-0
	Basic EN-DC procedures
	1) MCG DRB with LTE/NR PDCP
2) SCG DRB with NR PDCP
3) SN addition, modification, and release via RRC connection reconfiguration
4) Joint processing on the combined RRC messages
5) Failure handling (including both MN and SN)
	Mandatory without capability signalling
	There is no support for DC and thus there is no reason to support the EN-DC basic procedures.

	
	0-1
	Access stratum release
	Access stratum release
	Optional with capability signalling and candidate value set is {Rel-15, spare7, … , spare1}


	Can support. Not really a “feature”

	
	0-2
	SRB
	1) Split SRB with one UL path
2) SRB3
	1) Optional with capability signalling
2) Mandatory with capability signalling
	SRB1 should be enough to support control plane signaling with the network

	
	0-3
	DRB
	1) Maximum number of DRBs
2) Split DRB with one UL path
3) Split DRB with both UL MCG and SCG paths
	1, 2) Mandatory without UE capability signalling
3) Mandatory with capability signalling
	Our understanding is that at most 1 DRB may be needed for OAM. 

	
	0-4
	Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment
	Direct SN addition in the first RRC connection reconfiguration after RRC connection establishment
	Mandatory without capability signalling
	There is no support of DC for the NCR-MT

	
	0-5
	IMS voice
	1) IMS voice over NR
2) Fallback HO to LTE for IMS voice
3) 5GC VoLTE
4) IMS voice over SCG bearer of NE-DC
	1) Mandatory with capability signalling if UE is IMS voice capable in NR SA. Otherwise optional with capability signalling.
2) No need for a separate capability signalling.
3) Optional with capability signalling
4) Optional with capability signalling
	No voice over the NCR-MT

	
	0-6
	Delay budget reporting
	Delay budget reporting
	Optional with capability signalling
	

	
	0-7
	PCell operation
	1) PCell operation on FR2
	Mandatory with capability signalling
	Primary focus for the NCR should be FR2 and thus it makes sense to have it

	
	0-8
	Overheating 
	1) Overheating assistance information
	Optional with capability signalling
	

	
	0-9
	V2X
	1) Support of EUTRA V2X
	Optional with capability signalling
	No support of V2X for the NCR

	1. PDCP
	1-0
	Basic PDCP procedures
	1) (de)Ciphering on DRB/SRB
2) Integrity protection on SRB
3) Timer based SDU discard
4) Re-ordering and in-order delivery
5) Status reporting
6) Duplicate discarding
7) 18bits SN
	Mandatory without capability signalling
	The yellow highlighted feature are not critical. 

	
	1-1
	ROHC context
	1) Maximum number of ROHC context sessions
2) Supported ROHC profiles
	Optional with capability signaling and candidate value set is:

1) {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64, cs128, cs256, cs512, cs1024, cs16384, spare2, spare1}

2) {0x0000, 0x0001, 0x0002, 0x0003, 0x0004, 0x0006, 0x0101, 0x0102, 0x0103, 0x0104}
	

	
	1-2
	ROHC context continuation operation
	ROHC context continuation operation
	Optional with capability signalling
	

	
	1-3
	Uplink only ROHC profiles
	Uplink only ROHC profiles
	Optional with capability signalling
	

	
	1-4
	Out of order delivery
	Out of order delivery
	Optional with capability signalling
	

	
	1-5
	Short SN
	Short SN
	Mandatory with capability signalling
	There is some value in having the short SN, even if maybe this is not a critical feature.

	
	1-6
	PDCP duplication
	1) PDCP duplication for split SRB1/2
2) PDCP duplication for SRB1/2 and/or SRB3
3) PDCP duplication for MCG or SCG DRB
4) PDCP duplication for split DRB
	Optional with capability signalling
	No PDCP supported for NCR.

	
	1-7
	DRB IP data rate
	1) DRB IP data rate in DL
2) DRB IP data rate in UL
	Optional capability is signalled by NAS signalling defined in 24.501
	Our understanding is that at most 1 DRB may be needed for OAM.

	2. RLC
	2-0
	Basic RLC procedures
	1) RLC TM
2) RLC AM with 18bits SN*
3) SDU discard
	Mandatory without capability signalling
	At least RLC AM and RLC TM may be needed for some RRC procedure. About the discarding of SDUs, this maybe can be discussed.

	
	2-1
	RLC AM with short SN
	RLC AM with short SN
	Mandatory with capability signalling
	

	
	2-2
	RLC UM with short SN
	RLC UM with short SN
	Mandatory with capability signalling
	

	
	2-3
	RLC UM with long SN
	RLC UM with long SN
	Mandatory with capability signalling
	

	
	2-4
	NR RLC SN size for SRB
	NR RLC SN size for SRB
	RAN2 decided only short RLC SN is used for SRB.
	RAN2 needs to discuss what value are suitable for NCR.

	3. MAC
	3-0
	Basic MAC procedures
	1) RA procedure on PCell or PSCell (in case of EN-DC)
2) UE initiated RA procedure (including for beam recovery purpose)
3) NW initiated RA procedure (i.e. based on PDCCH)
4) Support of ssb-Threshold and association between preamble/PRACH occasion and SSB
5) Preamble grouping
6) UL single TA maintenance
7) HARQ operation for DL and UL
8) LCH prioritization9) Prioritized bit rate
10) Multiplexing
10) Multiplexing14) 8bits and 16bits L field
	11) SR with single SR configuration
12) BSR
13) PHR
Mandatory without capability signallling
	

	
	3-1
	LCP restriction
	1) LCP restriction
2) LCP restriction to SCell(s)
	Optional with capability signalling
	

	
	3-2
	LCH SR delay timer
	LCH SR delay timer
	Optional with capability signalling
	

	
	3-3
	DRX
	1) DRX with long DRX cycle
2) DRX with short DRX cycle
	Mandatory with capability signalling
	There is some value in have a DRX configured at the NCR-MT, also since there cases where the NCR-Fwd part is OFF.

	
	3-4
	Configured grants
	Maximum number of configured grant configurations per cell group
	Optional with capability signalling
	Configured grant not needed

	
	3-5
	SR
	Multiple SR configurations
	Optional with capability signalling
	

	
	3-6
	Skipping UL transmission
	1) Skipping UL transmission for dynamic UL grant
2) Skipping UL transmission for configured UL grant
	1) Optional with capability signalling. Mandatory with capability signalling from Rel-16
2) Conditional mandatory if the UE supports configured grant
	

	
	3-7
	Codec adaptation
	1) Bit rate recommendation message
1) Bit rate recommendation query message
	Optional with capability signalling
	

	4. Measurements
	4-1
	Intra-NR measurements and reports
	1) Intra-frequency and inter-frequency measurements and reports
2) Event A-based measurement and measurement report
	Mandatory with capability signalling when EN-DC is configured. Mandatory without capability signalling for NR SA.

	RAN2 needs to discuss whether there is a need of L3 measurements, also considering the mobility shall not be supported.

	
	4-2
	Inter-NR measurement and reports while in LTE connected
	1) NR measurement and reports while in LTE connected
2) Event B1-based measurement and reports while in LTE connected
	Mandatory without capability signalling

	The NCR will never be connected to LTE

	
	4-3
	SFTD measurements
	1) SFTD measurements between PCell and PSCell
2) SFTD measurements between PCell and NR Cell
	Optional with capability signalling
	RAN2 needs to discuss whether there is a need of L3 measurements, also considering the mobility shall not be supported.

	
	4-4
	Measurement gaps
	Additional measurement gap configurations
	Optional with capability signalling and candidate value set is:

BIT STRING (SIZE (22))
	RAN2 needs to discuss whether there is a need of L3 measurements, also considering the mobility shall not be supported.

	
	4-5
	ANR
	1) CGI reporting of EUTRA cell when EN-DC is not configured
2) CGI reporting of NR cell when EN-DC is not configured
3) CGI reporting of NR cell when EN-DC is configured
	Mandatory with capability signalling
	

	
	4-6
	LTE measurement and reporting while in NR connected
	1) Periodic measurement and reporting while NR connected.
2) Event B#N-based measurement and reporting while NR connected
	Mandatory with capability signalling if the UE supports LTE
	RAN2 needs to discuss whether there is a need of L3 measurements, also considering the mobility shall not be supported.

	5. SDAP
	5-1
	QoS
	1) Flow-based QoS
2) Multiple flows to 1 DRB mapping
3) AS reflective QoS
	1), 2) Mandatory without capability signalling
3) Optional with capability signalling
	Our understanding is that at most 1 DRB may be needed for OAM. However, these features may not been needed.

	
	5-2
	HD format
	1) DL SDAP HD
2) UL SDAP HD
3) SDAP End-marker
	1) Conditional mandatory if either NAS reflective QoS or AS reflective QoS is supported. No capability signalling is needed.
2), 3) Mandatory without capability signalling
	Our understanding is that at most 1 DRB may be needed for OAM. However, these feature may not been needed.

	6. Inactive
	6-1
	RRC inactive
	RRC inactive
	Mandatory with capability signalling
	There is no real benefit to bring the NCR-MT to RRC_INACTIVE as the NCR-MT is not moving and the network is aware in which RNA or TA is.

Only benefit of the RRC_INACTIVE state may be a quick trasition to RRC_CONNECTED in case a side control information should be send by the network but how much benefit this bring is questionable at the moment.

	7. Mobility
	7-1
	Handover
	1) Intra-frequency HO
2) Inter-frequency HO
3) HO between TDD and FDD
4) HO from NR to LTE
5) HO from NR to LTE with 5GC
6) HO between FR1 and FR2
	1) Mandatory without capability signalling
2) Mandatory with capability signalling
3) Mandatory with capability signalling if the UE supports both TDD and FDD.
4) and 5) Mandatory with capability signalling if the UE supports the associated RAT.
6) Mandatory with capability signalling if the UE supports both FR1 and FR2.
	If RAN2 assumes that an NCR-MT stays on a frequency, no handover is needed.

Handover to LTE is not needed.

	8. Idle/inactive UE procedures
	8-1
	System information acquisition
	1) Msg.1 based on-demand SI provisioning
2) Msg.3 based on-demand SI provisioning
	Mandatory without capability signalling
	

	9. RRC
	9-1
	RRC buffer size
	Maximum overall RRC configuration size
	45 Kbytes
	One approach is to reuse the existing value.

	
	9-2
	RRC processing time
	1) RRC connection establishment
2) RRC connection resume without SCell addition/release and SCG establishment/modification/release
3) RRC connection reconfiguration without SCell addition/release and SCG establishment/modification/release
4) RRC connection re-establishment.
5) RRC connection reconfiguration with sync procedure
6) RRC connection reconfiguration with SCell addition/release or SCG establishment/modification/release
7) RRC connection resume
8) Initial security activation
9) Counter check
10) UE capability transfer
	1) to 3) 10ms
4) 10ms
5): 10ms + additional delay (cell search time and synchronization) defined in TS 38.133
6) and 7) 16ms
7) 10 or 6ms
(See details in 12, TS 38.331)
8) and 9) 5ms
10) 80ms

	One approach is to use the same numbers as for normal UEs. But some of these features are of course not supported (e.g. CA), but will be discussed in other rows.

About 5) the only case where this may be needed without mobility could be due to a security key change.

	10. Architecture options
	10-1
	NE-DC
	Support of NE-DC
	Optional with capability signalling
	

	
	
	
	
	
	

	
	10-2
	NR-DC
	Support of NR-DC
	Optional with capability signalling
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