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Introduction
In the last meeting, the UE feature of NR NCR was discussed [1]. And a few agreements have been achieved. The detailed agreements related with the UE feature are listed in corresponding sections.
In this contribution, we provide our views on the UE feature of NR NCR.

Discussion

1 
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Adaptive beam for both C-link and backhaul-link
	RAN1#109

Agreement
Both fixed beam and adaptive beam can be considered at NCR for both C-link and backhaul-link.
· FFS: the mechanism for indication and determination of beam.
· Note: Fixed beam refers to the case that beam at NCR for both C-link and backhaul-link cannot be changed.

Agreement
As baseline, the same TCI states as C-link are assumed for beam at NCR-Fwd for backhaul link if the NCR-MT’s carrier(s) is within the set of carriers forwarded by the NCR-Fwd.
· FFS: additional indication from gNB to determine the beam at NCR-Fwd for backhaul link or implicit determination of the beam at NCR-Fwd for backhaul link 
Note: the same assumption of the beam correspondence is applied for DL/UL of the backhaul link at NCR-Fwd as the DL/UL of the C-link at NCR-MT.

RAN1#110bis
Agreement
The following aspects should be NCR capability:
· Simultaneous UL transmission of C-link and backhaul link
· Adaptive beam for C-link/backhaul-link
· Note-1: Fixed beam for C-link/backhaul link is default capability
· Note-2: TDMed UL transmission of C-link and backhaul link is default capability.
· FFS: How to define the capability for adaptive beam for C-link/backhaul-link

RAN1#111

Agreement
The semi-static beam indication for backhaul link is supported as:
· If the beam indication framework in Rel-15 is used for NCR-MT
· The DL beam is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· The UL beam is indicated by SRI on C-link via MAC CE.
· If the beam indication framework in Rel-17 is used for NCR-MT
· The DL and UL beam are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link

Agreement
The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-15/16 beam indication framework is used for C-link, 
· The beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively.
· When Rel-17 beam indication framework (i.e., unified TCI framework) is used for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.
Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.

RAN1#112

Agreement
In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-17 beam indication framework is used for C-link, 
· If no unified TCI is applied for C-link, the beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively. (i.e. same as the default beam defined for Rel-15/16 beam indication framework)
· If there is unified TCI applied for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.

RAN1#112bis
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-1a
	Adaptive beam for NCR backhaul link[/C-link]

	1. [Support adaptive beam for NCR C-link]
2. Support [explicit] adaptive beam for NCR backhaul link
[3. Support of backhaul link beam determination based on predefined rule]
	43-1
	N/A
	Yes
	The beam for backhaul link and C-link is fixed.
	Per NCR-MT
	No
	No
	Yes
	FFS: Component candidate values: {Rel-15/16, Rel-17, both}

FFS: relation between 43-4 43-1a and existing UE features for beam operation
	Optional with capability signaling






For the NCR C-link and BH link, there are different solutions according to different MIMO release assumptions. Both Rel-15/16 TCI framework and Rel-17 unified TCI framework are supported. NCR-MT should report which release it supports. For this part, UE capabilities of MIMO can be reused.   

Adaptive beam gives gNB more flexibility to handle the channel condition change and avoid NCR’s self interface. In current discussion about MIMO, many enhancements for beam indication have been provided. Since the structure of NCR-MT is highly similar with a normal UE, beam indication defined in MIMO could be reused.

Proposal 1:
Which MIMO framework or the release of MIMO are supported by NCR or NCR MT should be reported. The UE capability of MIMO can be reused for NCR.


Slot offset for the aperiodic beam indication
	RAN1#112

Agreement
For the aperiodic beam indication, the reference of slot offset for each time resource is defined as the slot n+k where n refers to the slot that NCR-MT receive the DCI carrying the indication and:
· Option-2: k refers to the offset value [defined by NCR-MT capability and/or declared by vendor].
· Note: This k is different from the parameter used to define the Slot offset for the time resource.



When an NCR-MT receive a DCI carried aperiodic beam indication in slot n, slot n+k is defined as the reference of slot offset for each time resource. The parameter k is a NCR-MT capability, which covers the process time of NCR. The capability of beam is based on the design of the antenna panel, the granularity of this feature should be per UE. For NCR support both FR1 and FR2, since two RF chain is assumed for two FR, this capability needs to differentiation between FR1 and FR2 but not need for TDD and FDD.

Proposal 2:
The parameter k which represents as the process time of NCR should be a capability and reported to gNB. 

Proposal 3:
The granularity of this feature should be per UE and per FR.

Proposal 4:
No need to differentiation between TDD and FDD for slot offset for the aperiodic beam indication.

Priority flag for periodic/semi-persistent indication
	Agreement
A priority flag is introduced per list of periodic and semi-persistent indications. The flag gives priority to periodic and semi-persistent indications over aperiodic indications. Additionally, the following applies:
· If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.
· No conflict is expected between periodic beam indications 
· No conflict is expected between semi-persistent indications
If there is conflict between two aperiodic indications, the latest indication is prioritized.

RAN1#112bis
Agreement: Introduce the following new FG/row, while keeping the yellow highlighting, if any, as shown
	43. NR_netcon_repeater
	43-7
	Priority flag
	Priority flag for periodic/semi-persistent indication
	43-1, one of 43-2 or 43-4
	N/A
	Yes
	Priority flag is not supported 
	Per NCR-MT
	No
	No
	Yes
	FFS: whether to split this FG into two separate FGs for periodic and semi-persistent indication or whether to merge with FGs 43-2 and 43-4, respectively 
	Optional with capability signaling






Priority flag gives the gNB to protect some important beam indication which is not expected to be changed by other signalling of beam indications. In view of this, the priority flag should be regarded as a ‘first priority’ indicator. It is not necessary to split this FG into two separate FGs, and merge this FG with FG 43-2(4) seems put too much restriction on NCR implementation.

Proposal 5:
No need to split this FG into two separate FGs for periodic and semi-persistent indication or merge with FG 43-2(4).

Conclusions
In this contribution, we provide our views on the UE feature of NR NCR. The observations and proposals are as below.

Proposal 1:
Which MIMO framework or the release of MIMO are supported by NCR or NCR MT should be reported. The UE capability of MIMO can be reused for NCR.

Proposal 2:
The parameter k which represents as the process time of NCR should be a capability and reported to gNB. 

Proposal 3:
The granularity of this feature should be per UE and per FR.

Proposal 4:
No need to differentiation between TDD and FDD for slot offset for the aperiodic beam indication.

Proposal 5:
No need to split this FG into two separate FGs for periodic and semi-persistent indication or merge with FG 43-2(4).
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