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Introduction
In this contribution, we discuss our view on the remaining issues regarding the NCR-MT’s capabilities considering the NCR deployment. The outcome of the discussions in RAN1 #112-bis were summarized in [1], which is also used as the starting point for the discussion.
[bookmark: _Ref178064866]Discussion
FG 43-1
FG 43-1 describes the basic NCR support. Considering that the gNB has already been informed about the UE being an NCR by ncr-NodeIndication, there is no need for additional capability signaling for this feature group. Hence, it can be optional without UE capability signaling. That means an NCR-MT that includes ncr-NodeIndication in RRC Setup complete must also support FG 43-1. In addition, Component 5 of FG 43-1 can be named to “Support of Tx/Rx timing for backhaul/access link based on Tx/Rx timing of C-link” without any candidate value. The reason for that is that due to the analog NCR-Fwd signal path, any differences from implementation are still expected to be insignificant from an operation point of view.
[bookmark: _Toc135034128]FG 43-1 is optional without capability signaling.
[bookmark: _Toc135034129]Component 5 of FG 43-1 is named to “Support of Tx/Rx timing for backhaul/access link based on Tx/Rx timing of C-link”.
[bookmark: _Toc135034130]Component 5 does not report any candidate value.
FG 43-2
In RAN1#112bis-e, it was agreed that at least one of FGs 43-2, 43-3 and 43-4 will be merged with FG 43-1. In our opinion, FG 43-2, i.e., periodic beam indication for access link, can be merged with FG 43-1. This is in line with RAN1 practice that the periodic implementation is typically the default feature and the least demanding one.
[bookmark: _Toc135034131]Support to include FG 43-2 in FG 43-1 as default mode of operation.
FG 43-3
The slot offset K for the application time of the dynamic beam indication DCI format 2_8 can be reported by NCR-MT capability signaling and the candidate values can be {0, 1, 2} slots. Here, a further clarification is necessary on how a slot is interpreted in light of the RAN1 #112 agreement:
	[bookmark: _Hlk108183691]Agreement
For the aperiodic beam indication, the reference of slot offset [k] 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 k refers to the offset value [defined by NCR-MT capability and/or declared by vendor].



Considering that a DCI is received in one or a few symbols and should, according to the agreement, be applied at the onset of a slot, slot offset becomes an imprecise metric for the capability. For example, an NCR may have a 12 symbol DCI decoding latency in which case it would be capable of decoding a DCI received in symbols 0 and 1 in time for the next slot, while incapable in subsequent symbols. For that reason, and considering a CORESET is up to three symbols long, we propose to add a clarification that a slot offset k implies that the DCI may be applied in slot n+k, provided it was transmitted in the first three symbols of slot n.
[bookmark: _Toc135034132]Support component 2 of FG 43-3 and the candidate values for the slot offset k are {0,1,2} slots.
[bookmark: _Toc135034133]A slot offset capability value of k implies that the NCR can apply a DCI at slot n+k, provided the DCI is transmitted in the first three symbols of slot n.
FG 43-4/4a
In order to simplify repeater implementation in networks, only a limited number of features should be supported. In particular, the network implementation may become very complex if different repeaters support different features, to such a degree that the more advanced features may not be possible to use anyway. For that reason, we think it is beneficial to include FG-43-4a as Component 3 in FG 43-4.
Additionally, in the discussions in RAN1#112-bis, it was clarified that FG 43-4a is about temporarily overriding the RRC configuration of the beam index(es) in semi-persistent beam indication. Hence, we think Component 1 of FG 43-4 should be named “Support of temporarily override of the RRC configuration of the beam index(es) in semi-persistent beam indication”.
[bookmark: _Toc135034134]Support merging FG 43-4a with FG 43-4 to include FG 43-4a as Component 3 for FG 43-4.
[bookmark: _Toc135034135]Component 1 of FG 43-4 is named to “Support of temporarily overriding the configuration of the beam index(es) in semi-persistent beam indication from the RRC.”
FG 43-6
For FG 43-6, one outstanding issue is what component candidate values should be defined. In our opinion, it is useful for the NCR to indicate all its capabilities, and then the network can decide which on to use. For that reason, there is a benefit in indicating support for both Rel-15/16 and Rel-17 TCI indication for the backhaul link indication, i.e., the component candidate values are {Rel-15/16, Rel-17, both}. Since Rel-17 support implies to also support Rel-15/16 beam indication, the option “both” can be removed since it would be redundant with the Rel-17 feature.
[bookmark: _Toc135034136]Support candidate values {Rel-15/16, Rel-17} for FG-43-6.
FG 43-8
For Rel-18, there are three ways to indicate the backhaul link beam if adaptive beam indication is supported:
1. Joint beam indication of backhaul link and C-link
2. Backhaul link beam indication based on pre-defined rules
3. Dedicated backhaul link beam indication
All three ways require the support of adaptive beam indication for the C-link. Hence, we think FG 43-8 should include a new Component 1 “Joint beam indication for C-link and backhaul link”, accordingly, the FG 43-8 is named as “Adaptive beam for NCR backhaul link/C-link”. Since Rel-17 support implies to also support Rel-15/16 beam indication, the option “both” can be removed. Finally, FG 43-8 shall have the same candidate values as FG 43-6.
[bookmark: _Toc135034137]FG 43-8 is named as “Adaptive beam for NCR backhaul link/C-link.”
[bookmark: _Toc135034138]Introduce Component 1 to FG 43-8 on joint beam indication for C-link and Backhaul link.
[bookmark: _Toc135034139]FG 43-8 has the same candidate values as FG 43-6.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	FG 43-1 is optional without capability signaling.
Proposal 2	Component 5 of FG 43-1 is named to “Support of Tx/Rx timing for backhaul/access link based on Tx/Rx timing of C-link”.
Proposal 3	Component 5 does not report any candidate value.
Proposal 4	Support to include FG 43-2 in FG 43-1 as default mode of operation.
Proposal 5	Support component 2 of FG 43-3 and the candidate values for the slot offset k are {0,1,2} slots.
Proposal 6	A slot offset capability value of k implies that the NCR can apply a DCI at slot n+k, provided the DCI is transmitted in the first three symbols of slot n.
Proposal 7	Support merging FG 43-4a with FG 43-4 to include FG 43-4a as Component 3 for FG 43-4.
Proposal 8	Component 1 of FG 43-4 is named to “Support of temporarily overriding the configuration of the beam index(es) in semi-persistent beam indication from the RRC.”
Proposal 9	Support candidate values {Rel-15/16, Rel-17} for FG-43-6.
Proposal 10	FG 43-8 is named as “Adaptive beam for NCR backhaul link/C-link.”
Proposal 11	Introduce Component 1 to FG 43-8 on joint beam indication for C-link and Backhaul link.
Proposal 12	FG 43-8 has the same candidate values as FG 43-6.
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