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1. Introduction
During the RAN2 #119bis meeting, the following agreements were agreed [1]:

	· [bookmark: _Hlk117369220]RAN2 confirms to use RRC signalling to configure NCR-MT to receive side control information. How the side control information itself is transmitted (i.e. via RRC or DCI or MAC CE) is up to RAN1 (RAN2 may discussion the initial RAN1 decision and revisit if needed).
· NCR-MT supports RRC_CONNECTED and RRC_IDLE states, FFS on RRC_INACTIVE state (e.g. optional support or not support).
· NCR-MT supports SRB0/1/2 and DRB is optional. FFS on maximum number of DRBs.
· NCR-MT should ignore cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse，cellReservedForOtherUse, intraFreqReselection indications and UAC configuration if broadcast in system information
· RRM functions supported by NCR-MT:
· Cell selection is mandatory
· Cell reselection, RLM, BFD, BFR are FFS



In this contribution, we will discuss the necessary aspects to support NCR, except NCR management which will be discussed in our companion contribution [2]. 
2. Discussion
2.1 Signalling carrying side control information
During the last meeting, RAN2 confirmed to use RRC signaling to send the configurations for NCR-MT to receive side control information. For the signaling carrying side control information, it was left for RAN1 to first discuss. The related agreement of RAN1 #110bis meeting is listed as follows [3]:
	Agreement
HARQ-ACK feedback for PDSCH carrying the side control information from higher layer (e.g., MAC-CE, RRC) is supported. The legacy HARQ-ACK feedback mechanism is reused.
· FFS: Whether HARQ-ACK feedback for PDCCH carrying side control information is supported
· Note: This does not mean all legacy HARQ-ACK feedback mechanism will be supported.



Based on the agreement, RAN1 agrees HARQ-ACK feedback for PDSCH carrying the side control information is supported, while it is FFS for PDCCH carrying side control information. This is related to the reliability of the transmission of side control information.
Observation: RAN1 is discussing the support of HARQ-ACK feedback to ensure the reliability of signaling carrying the side control information.
As RRC and MAC CE fall into RAN2 scope, the reliability issue can also be discussed in RAN2. For RRC signaling, there is high layer feedback (both RLC and RRC feedback) which is more reliable than HARQ-ACK feedback. As it is important for gNB to know whether the NCR-MT has received the side control information successfully to better control the NCR, the reliability should be considered for side control information. Otherwise, there is no method for the gNB to know whether the NCR-Fwd is working according to the gNB’s side control information. For MAC CE, however, it is not as reliable as RRC signaling as there is only HARQ-ACK feedback. From RAN2 point of view, RRC signaling is recommended if the side control information is semi-static or requires higher reliability. 
Proposal 1: RAN2 to inform RAN1 that RRC signaling is recommended if the side control information is semi-static or requires higher reliability. 

2.2 Issues related to RRC states 
Currently, RRC_CONNECTED and RRC_IDLE are supported for NCR-MT. Regarding RRC_INACTIVE, there is no clear motivation for NCR-MT to support this as there is no power saving and fast RRC resuming requirement. For most of the time after the NCR is powered on, NCR-MT should stay in RRC_CONNECTED in order to work normally.
Proposal 2: RRC_INACTIVE is not supported for NCR-MT.
As mentioned, normally NCR-MT should be RRC_CONNECTED and the gNB shouldn’t release it to RRC_IDLE. But still there are cases where NCR-MT is in RRC_IDLE, e.g. when it is just powered on or when RRC re-establishment fails (i.e., T311 expires). In this case, the NCR-Fwd is not supposed to continue working either using the previous configuration which may be outdated. The NCR-Fwd shouldn’t work without any network configuration either in this case, as it would be out of network control. What’s worse, improper configuration or no network configuration may cause interference to other normal transmissions. Therefore, we propose:
Proposal 3: The NCR-Fwd should be in OFF state when the NCR-MT is at least in RRC_IDLE.

2.3 Issues related to cell barring 
We have agreed that NCR-MT should ignore cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse，cellReservedForOtherUse, intraFreqReselection indications and UAC configuration if broadcast in system information. But it may not be appropriated to say “NCR-MT should ignore cellReservedForOtherUse”. For IAB-MT, it is specified in 38.304:
	“IAB-MT also ignores cellReservedForOtherUse for cell barring determination (i.e. NPN capable IAB-MT considers cellReservedForOtherUse for determination of an NPN-only cell) as defined in TS 38.331 [3]” 


And it is specified in 38.331:
	cellReservedForOtherUse
Indicates whether the cell is reserved, as defined in 38.304 [20]. The field is applicable to all PLMNs. This field is ignored by IAB-MT for cell barring determination, but still considered by NPN capable IAB-MT for determination of an NPN-only cell.


We shouldn’t have the limitation that NCR cannot work in an NPN cell. So similar principle as that for IAB should be applied to NCR-MT. 
Proposal 4: NCR-MT ignores cellReservedForOtherUse for cell barring determination, but the NPN capable NCR-MT should consider cellReservedForOtherUse for determination of an NPN-only cell.

Although legacy cell barring mechanism doesn’t work for IAB-MT, the cell can indicate whether it supports IAB-MT in SIB1. Similarly, whether the network allows an NCR to access can be indicated by broadcasting the NCR-support indication in SIB1. If the gNB supports NCR, the NCR-support indication will be present. Otherwise, it’ll be absent.
Proposal 5: Introduce an NCR-support indication in SIB1.

2.4 RRM functions of NCR-MT
The NCR mainly works in FR2 which is vulnerable to blocking. Thus the control link may suffer from beam failure or radio link failure issues. In these cases, it is beneficial that the NCR-MT supports the function of BFD, BFR and RLM to guarantee the robust communication on the control link and normal working. As a network node facing to many UEs, the NCR is expected to provide reliable connection to the network. Otherwise, if the UEs perform beam forming and link management but the NCR-MT cannot, the NCR becomes the “short board” and the UE still cannot connect to the network. 
There are actually quite a lot of beam related features as defined by RAN1 since Rel-15 in TS 38.822. The following are some examples:
	2-20
	Beam correspondence
	Support Beam correspondence
	

	2-21
	Periodic beam report
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot
	

	2-22
	Aperiodic beam report
	Support aperiodic report on PUSCH
	

	2-23
	Semi-persistent beam report on PUCCH
	1) Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)
2) Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
	

	2-23a
	Semi-persistent beam report on PUSCH
	Support semi-persistent report on PUSCH
	

	2-24
	SSB/CSI-RS for beam measurement
	1) The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1

2) The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP shall not exceed MC_1

3) The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_2

4) Supported density of CSI-RS

5) The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-RSRP shall not exceed MD_1
	2-21, 2-22 or 2-23, 2-23a

	2-25
	Beam reporting timing
	The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RBi, where
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-24

	2-26
	Receiving beam selection using CSI-RS resource repetition "ON"
	1. Support Rx beam switching procedure using CSI-RS resource repetition "ON"
2. Recommended CSI-RS resource repetition number per resource set,
	

	2-27
	Beam switching
	Maximum number of Tx + Rx beam changes a UE can conduct during a slot across the whole band CC B_(B_Total,). This number is defined as per SCS
	2-24

	2-28
	A-CSI-RS beam switching timing
	Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KBi symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS), where
i is the index of SCS, l=1,2 corresponding to 60,120 kHz SCS.
	




	2-29
	Non-group based beam reporting
	Support of non-group based RSRP reporting with N_max RSRP values reported
	

	2-29a
	Group based beam reporting
	Support of beam group RSRP reporting for group of 2 beams
	

	2-30
	Uplink beam management
	1) Support of SRS based beam management
2) Supported max number of SRS resource per set (SRS set use is configured as for beam management).
3) Supported max number of SRS resource sets (SRS set use is configured as for beam management).
	

	2-31
	Beam failure recovery
	1) Maximal number of CSI-RS resources across all CCs for UE to monitor PDCCH quality

2) Maximal number of different SSBs across all CCs for UE to monitor PDCCH quality

3) Maximal number of different CSI-RS and/or SSB resources across all CCs for new beam identifications.
	1-7 for CSI-RS based BFD/BFR



Therefore it should be RAN1 to discuss which features are applicable to NCR, and mandatory to NCR. Note that the similar thing has been done in Rel-16 for IAB.
Proposal 6: Send an LS to ask RAN1 which of the features are applicable to NCR, and whether they are mandatory or optional.
Although NCR is stationary, it is beneficial for the NCR-MT in RRC_IDLE to perform the RRM measurement and try to resident to a better cell, i.e., perform cell re-selection. In addition, the NCR-MT may perform cell selection and re-selection simultaneously. We propose:
Proposal 7: Cell re-selection and RRM measurements in RRC_IDLE are supported as in Rel-15.
On the other hand, for the statically deployed NCR, once it selects a suitable cell and goes into RRC_CONNECTED, there is no clear motivation to change the serving cell, i.e. performing HO. If the link becomes bad, somehow, e.g., due to blocking, the NCR-MT can anyway perform BFR/RLF and RRC re-establishment to restore normal transmission. Supporting HO will lead to extra complexity, which may also involve RAN3/SA2.
Proposal 8: HO and RRM measurements in RRC_CONNECTED are not supported.

2.5 Maximum number of DRB 
DRB is supported as optional for NCR-MT and the maximum number of DRB is not decided. DRB is mainly used for transmitting user plane data with different QoS requirements. As there are not many user plane traffics expected for NCR-MT, the maximum number of DRB can be smaller than legacy UE. The detailed number can be discussed during capability phase
Proposal 9: The maximum number of DRB can be discussed during the capability phase.
3.	Conclusion
This paper mainly discusses the remaining issue of NCR. The following observation and proposals are provided:
Signaling carrying side control information
Observation: RAN1 is discussing the support of HARQ-ACK feedback to ensure the reliability of signaling carrying the side control information.
Proposal 1: RAN2 to inform RAN1 that RRC signaling is recommended if the side control information is semi-static or requires higher reliability. 
Issues related to RRC states
Proposal 2: RRC_INACTIVE is not supported for NCR-MT.
Proposal 3: The NCR-Fwd should be in OFF state when the NCR-MT is in RRC_IDLE.
Issues related to cell barring
Proposal 4: NCR-MT ignores cellReservedForOtherUse for cell barring determination, but the NPN capable NCR-MT should consider cellReservedForOtherUse for determination of an NPN-only cell.
Proposal 5: Introduce an NCR-support indication in SIB1.
RRM functions of NCR-MT
Proposal 6: Send an LS to ask RAN1 which of the features are applicable to NCR, and whether they are mandatory or optional.
Proposal 7: Cell re-selection and RRM measurements in RRC_IDLE are supported as mandatory.
Proposal 8: HO and RRM measurements in RRC_CONNECTED are not supported.
Maximum number of DRB 
Proposal 9: The maximum number of DRB can be discussed during the capability phase.
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