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Introduction
In this contribution, we mainly discuss the remaining open issues of NCR, including RRC state of NCR-MT and the corresponding behavior, cell (re)selection of NCR based on RAN3 #119 agreement, and RNTI of NCR-MT.
Discussion
NCR-MT allowed and/or forbidden cell
As captured in RRC running CR [1], if ncr-Support is not provided in the cell’s corresponding SIB1, the cell is considered as barred for NCR-MT.
	3> else if UE is NCR-MT and if ncr-Support is not provided in SIB1:
4>	consider the cell as barred in accordance with TS 38.304 [20];


It was agreed in RAN3 #119 meeting, the NCR-MT may be configured with a list of allowed/forbidden cells.
	The NCR may be configured with a list of allowed and/or forbidden cells.


It further captured in RAN3 TS 38.300 BLCR as below:
	X.Y OAM aspects
The transport connection between the NCR-node and its OAM may be provided by the NCR-MT’s PDU session. A NCR may be configured with a list of allowed gNB cell(s) that the NCR-MT is allowed to connect with, and/or a list of forbidden gNB cell(s) that the NCR-MT is not allowed to connect with. 


Therefore, if configured, the NCR-MT shall only join the allowed cells or shall not join the forbidden cells. For NCR-MT, the forbidden cells or the cells not in the allowed cell list shall be considered as barred for NCR-MT. A draft TP to the running CR TS38.304 is attached in ANNEX A.
Proposal 1: Forbidden cells or cells not in allowed cell list are considered as barred for NCR-MT.
NCR-MT RRC state and NCR-Fwd behavior
NCR-Fwd behavior
It was agreed in RAN2 #121 meeting that network shall be able to release NCR-MT to RRC_IDLE.
	· The network should be able to send NCR-MT to RRC_IDLE


According to TS 38.331 [2], when UE goes to RRC_IDLE state, the UE shall discard the UE Inactive AS context, as well as release all radio resources, including RLC entity, MAC configuration, etc. The gNB also releases all UE context information and network will have no knowledge of the NCR state or last provided side control information.  Since NCR-MT follows the same behavior as a normal UE, the configured side control information will also be discarded by upon NCR-MT goes to RRC_IDLE state. It is simpler to follow the current principles that network and UE has no AS context in RRC_IDLE and no side control information to follow, and so NCR-Fwd can be turned OFF.
Once a new suitable allowed cell is found and NCR-MT reconnects to the gNB, NCR-Fwd can be turned ON based on new side control information it receives.
Recalling RAN2 also agreed NCR-Fwd is OFF when NCR-MT declares RLF and RAN1 agreed NCR-Fwd to be OFF when beam failure is detected.
	RAN1 #112 meeting 
Agreement
Once beam failure is detected in C link by NCR-MT, NCR-Fwd is OFF until the beam failure recovery is completed.


Hence, a unified NCR-MT action can be considered, i.e. NCR-Fwd is switched OFF when NCR-MT in RRC_IDLE state. A draft TP to the running CR TS38.331 is attached in ANNEX B.
Proposal 2: NCR-Fwd is switched OFF when NCR-MT in RRC_IDLE state.
RRC_IDLE state NCR-MT back to RRC_CONNECTED
It is summarized in [Post121][703][NCR] RRC running CR for NCR (ZTE) with following two options on whether to define wake-up timer for NCR-MT to go back to RRC_CONNECTED:
�	(6/12)Option 1: To define “wake-up timer” IE in RRCRelease message;
�	(6/12)Option 2: Do not define “wake-up timer” IE in RRCRelease message, if needed, it can be done via OAM (no specification impact).
Besides waking NCR-MT up to RRC_CONNECTED state, the main motivation to configure a timer to NCR-MT during RRCResume is to allow NCR-Fwd to remain ON with the last side control information. As discussed above, NCR-Fwd is switched OFF when NCR-MT goes into RRC_IDLE state. Therefore, there’s no need to support wake-up timer. Furthermore, when and how the NCR-MT move back to RRC_CONNECTED can be left to NCR implementation, this may involve a timer or may not.
Proposal 3: It is up to implementation how to transfer NCR-MT in RRC_IDLE state back to RRC_CONNECTED state. 
RNTI of NCR-MT
It was agreed in RAN1 #111 meeting, a new dedicated RNTI is used to scramble CRC bits of PDCCH carrying side control information. 
	RAN1 #111
· The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
· Applicable only for NCR-MT


Based on above agreement, ncr-RNTI is proposed in RRC and MAC running CRs. Based on our understanding, the PDCCH carrying side control information refers to DCI carrying side control information. Based on RAN1 agreement, it is not clear whether CRC bits of the PDCCH used to schedule PDSCH carrying side control information via RRC and MAC CE is scrambled by C-RNTI or ncr-RNTI.
As agreed in RAN2 #121 meeting, cellGroupConfig is used to carry NCR-Fwd configuration, e.g. beam configuration, where C-RNTI is used. Therefore, C-RNTI should also be configured to NCR-MT to receive side control information via RRC and MAC CE.
Proposal 4: NCR-MT is configured with two RNTI, C-RNTI and NCR-RNTI, respectively. C-RNTI is used to schedule PDSCH carrying side control information via RRC and MAC CE. 
UE capability for NCR Access Link Beam Indication MAC CE
The design of NCR access link beam indication MAC CE was discussed in [Post121][705][NCR] MAC running CR for NCR (Samsung) with following proposals:
	[bookmark: _Hlk130311818]6.1.3.u	NCR Access Link Beam Indication MAC CE
The NCR Access Link Beam Indication MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b, has a variable size and consists of the following fields (Figure 6.1.3.u-1):
-	Resource set ID: This field is used to indicate one of forwarding semi-persistent resource lists signalled in [fieldNameTBD] (as specified in TS 38.331 [5]). The field contains a list ID (comprising all 5 bits);
-	A/D: If the value of this field is set to 1, the forwarding resource list indicated in Resource list ID field is being activated. If the value of this field is set to 0, the forwarding resource list indicated in Resource list ID field is being deactivated;
- 	C: If the value of this field is set to 1, the Beam index IDi field is present. If the value of this field is set to 0, the Beam index IDi field is absent. This field can be set to 1 only if MAC CE is used for activation, i.e., when the A/D field is set to 1. If MAC CE is used for deactivation, this field is set to 0;
- 	Beam index IDi: This field indicates the updated beam index for forwarding resources within the list indicated by the Resource list ID field. Beam index ID0 indicates the beam index for the first forwarding resource within the list; Beam index ID1 indicates the beam index for the second forwarding resource within the list and so on. The length of the field is 6 bits; 
-	R: Reserved bit, set to 0.
 



Figure 6.1.3.u-1: NCR Access Link Beam Indication MAC CE



It was agreed in RAN1 #112 meeting that this MAC CE can optionally provide update to the beams contained within the forwarding resource. 
	Agreement
For semi-persistent beam indication:
· Alt-0: 
· RRC configures  list of forwarding resource, the th list is consist of  forwarding resources, and each forwarding resource is defined by {beam index, time resource}. 
· The periodicity and reference SCS is configured as part of the RRC signaling for each list of forwarding resource
· MAC-CE activate/de-activate one of Y list, and all the  forwarding resources in this list are selected. 
· MAC-CE can optionally provide update for Zy beam index
· Note: The value of  () is 128, where  refers to the maximum beams indicated in one indication.



It is not clear on whether a UE capability is needed for this optional field in MAC CE. 
On one hand, for normal UE, if a MAC CE is designed with optional field, a corresponding UE capability is introduced to indicate whether the UE supports this MAC CE or not. If NCR-MT follows the same principle as normal UE, a UE capability for this optional field in Access Link Beam Indication MAC CE shall be introduced.
On the other hand, it was agreed in RAN1 that it is OAM’s responsibility to configure the supported physical beam of access link to gNB and NCR. 
	The supported physical beam of NCR-Fwd for the access link is informated to gNB and NCR vis OAM based on implementation, which is non-interoperability


Since the updated beam index belong to the access link, it is possible that whether NCR-MT can support such access link beam index update or not is also controlled by OAM and such configuration in OAM is further informed to gNB. Hence no UE capability signaling is needed. 
Based on above analysis, it is suggested that RAN2 further discuss whether there’s a need to introduce UE capability for MAC CEs that controls the access link.
Proposal 5: RAN2 to discuss whether there’s a need to introduce an optional UE capability to indicate whether NCR-MT supports beam index update in Access Link Beam Indication MAC CE.
Conclusion
In this contribution, we first discussed the cell (re)selection restriction of NCR-MT based on configured allowed/forbidden cell list. We also discussed RRC_IDLE state of NCR-MT and the corresponding NCR-Fwd behavior. We then clarify that C-RNTI is used for RRC message as well as MAC CE that carrying side control information. In the end, we propose RAN2 to discuss the need to introduce UE optional capability for beam index update.
We have following observations and proposals:
Proposal 1: Forbidden cells or cells not in allowed cell list are considered as barred for NCR-MT.
Proposal 2: NCR-Fwd is switched OFF when NCR-MT in RRC_IDLE state.
Proposal 3: It is up to implementation how to transfer NCR-MT in RRC_IDLE state back to RRC_CONNECTED state. 
Proposal 4: NCR-MT is configured with two RNTI, C-RNTI and NCR-RNTI, respectively. C-RNTI is used to schedule PDSCH carrying side control information via RRC and MAC CE. 
Proposal 5: RAN2 to discuss whether there’s a need to introduce an optional UE capability to indicate whether NCR-MT supports beam index update in Access Link Beam Indication MAC CE.
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Annex A – TP to TS 38.304
START OF CHANGES
[bookmark: _Toc46502336][bookmark: _Toc52749313][bookmark: _Toc124795028]5.3.1	Cell status and cell reservations
Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of following fields:
-	cellBarred (IE type: "barred" or "not barred") 
Indicated in MIB message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is ignored by UEs supporting NTN while cellBarredNTN is included in SIB1.
-	cellBarredNTN (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs. This field is ignored if the UE does not support NTN connectivity.
-	cellBarredRedCap1Rx (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.
-	cellBarredRedCap2Rx (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.
[bookmark: _Hlk506409868]-	cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.
-	cellReservedForFutureUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs.
NOTE 0:	IAB-MT ignores the cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse, and intraFreqReselection (i.e. treats intraFreqReselection as if it was set to allowed) as defined in TS 38.331 [3]. 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].
NOTE x: NCR-MT ignores the cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse, and intraFreqReselection (i.e. treats intraFreqReselection as if it was set to allowed) as defined in TS 38.331 [3]. NCR-MT also ignores cellReservedForOtherUse for cell barring determination (i.e. NPN capable NCR-MT considers cellReservedForOtherUse for determination of an NPN-only cell) as defined in TS 38.331 [3].
-	halfDuplexRedCapAllowed (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.
-	iab-Support (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.
-	NOTE x: NCR-MT ignores the cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse, and intraFreqReselection (i.e. treats intraFreqReselection as if it was set to allowed) as defined in TS 38.331 [3]. NCR-MT also ignores cellReservedForOtherUse for cell barring determination (i.e. NPN capable NCR-MT considers cellReservedForOtherUse for determination of an NPN-only cell) as defined in TS 38.331 [3].
-	halfDuplexRedCapAllowed (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.
-	iab-Support (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.
-	ncr-Support (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. If a list of allowed gNB cell(s) that the NCR-MT is allowed to connect with is configured, the NCR-MT shall treat all other cells not in the list as if cell status is “barred”. If a list of forbidden gNB cell(s) that the NCR-MT is not allowed to connect with is configured, the NCR-MT shall treat the cells in the list as if cell status is “barred”.
End OF CHANGES

Annex B – TP to TS 38.331
START OF CHANGES

[bookmark: _Toc60776828][bookmark: _Toc115428551]5.3.11	UE actions upon going to RRC_IDLE
The UE shall:
1>	reset MAC;
1>	set the variable pendingRNA-Update to false, if that is set to true;
1>	if going to RRC_IDLE was triggered by reception of the RRCRelease message including a waitTime:
2>	if T302 is running:
3>	stop timer T302;
2>	start timer T302 with the value set to the waitTime;
2>	inform upper layers that access barring is applicable for all access categories except categories '0' and '2'.
1>	else:
2>	if T302 is running:
3>	stop timer T302;
3>	perform the actions as specified in 5.3.14.4;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	if the UE is leaving RRC_INACTIVE:
2>	if going to RRC_IDLE was not triggered by reception of the RRCRelease message:
3>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities;
3>	stop the timer T320, if running;
1>	stop all timers that are running except T302, T320, T325, T330, T331 and T400;
1>	discard the UE Inactive AS context, if any;
1>	release the suspendConfig, if configured;
1>	remove all the entries within the MCG and the SCG VarConditionalReconfig, if any;
1>	for each measId, if the associated reportConfig has a reportType set to condTriggerConfig:
2>	for the associated reportConfigId:
3>	remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;
2>	if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:
3>	remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
2>	remove the entry with the matching measId from the measIdList within the VarMeasConfig;
1>	discard the KgNB key, the S-KgNB key, the S-KeNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key, if any;
1>	release all radio resources, including release of the RLC entity, the BAP entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs (except for broadcast MRBs), BH RLC channels, Uu Relay RLC channels, PC5 Relay RLC channels and SRAP entity;
1>	indicate the release of the RRC connection to upper layers together with the release cause;
1>	inform upper layers about the release of all application layer measurement configurations;
1>	discard any application layer measurement reports which were not yet submitted to lower layers for transmission;
1>	discard any segments of segmented RRC messages stored according to 5.7.6.3;
1> If the UE is NCR-MT:
2> Indicate to NCR-Fwd to cease forwarding.
1>	except if going to RRC_IDLE was triggered by inter-RAT cell reselection while the UE is in RRC_INACTIVE or RRC_IDLE or when selecting an inter-RAT cell while T311 was running or when selecting an E-UTRA cell for EPS fallback for IMS voice as specified in 5.4.3.5:
2>	enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20];
End OF CHANGES
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