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1 Introduction
Rel-18 WID (RP-222673) [1] of NCR has been approved in RAN#97-e, and the objectives related to SCI (side control information) are listed as below:

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

In this contribution, we share our views on the RAN2 aspects on SCI Signaling design.
2 Discussion  
According to the architecture model of NCR in TR 38.867 [2], the SCI (Side Control information) is only used in control link between the gNB and NCR-MT as shown below and are supposed to be L1/L2 Signaling.  
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Figure 1: Conceptual model of Network-controlled repeater
However, L1 signalling (e.g., PDCCH/PUCCH) are solely designed by RAN1. L2 signalling such as MAC CE is usually designed by RAN2 based on RAN1 agreements and needs to be triggered by RAN1. At the start of the normative phase, we think RAN1 design of SCI is still under discussion and not mature yet. 
For example, among the RAN1#110 agreements [3], there is an option to use a new MAC CE to indicate the beams used for backhaul link semi-statically, but this is just an option among other several options (RRC message, or based on fixed rules), and further down-selection would be discussed by RAN1 in the normative phase. Thus, it is still too early for RAN2 to work on MAC CE designs in this stage. 

Observation 1: 
It is too early for RAN2 to be involved for designing the contents of Side control information. Instead, RAN2 need focus on the configuration aspects of SCI. 

Regarding the configuration aspect, it has been agreed that the following options can be considered in section 7.2 of TR 38.867 [2]:

For the configuration of signalling, the NCR-MT can obtain the necessary configuration for receiving the L1/L2 signaling of the side control information.

· 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.
In lieu of selecting from the above three options, we think this needs to be considered together with the repeater management solutions. With different repeater management solution, the protocol stack in C-link may be different.  Here is our analysis of the three options above by taking into account the candidate repeater management solutions:

1) the RRC option (Option 1) works well in Solution 1, 3 and 4 described in section 8 in TR 38.867 [2], as all those solutions support legacy full protocol stack. 

2) The OAM option (Option 2) can be considered for Solution 2. But because Solution 2 does not support inter-vendor inter-operability, it is unlikely to be selected as the final solution for repeater management. 
3) The Option 3 (Hybrid OAM/RRC) introduce unnecessary complication. We do not see the need of let NCR support two different configuration methods for such a relatively simple task. 

Hence, we propose RAN2 to agree the Option 1 as baseline for the configuration signaling for SCI to provide all necessary semi-static configurations.
Proposal 1: 
RRC option as the baseline for the configuration signaling of SCI. 

Once the RRC option is chosen, then we need to discuss the implication of RRC states for NCR. Our understanding is that: different from legacy UE, RRC is merely for the configuration purpose in NCR scenarios, so it only covers L3 signalling of NCR-MT. For example, in general, there is no user plane traffic resume/suspension pending on the outcome of  RRC procedures in the case of NCR. Therefore, RRC state has nothing to do with the operation of NCR-Fwd or L1/L2 transmission/reception of SCI. In other words, when NCR-MT has a RRC state transition, the operation in NCR-Fwd and SCI Tx/Rx in C-link are unaffected. The only exception is that the NCR is not supposed to be active until it has completed the initial access for identification and authorization (e.g., in RRC_CONNECTED state)

Proposal 2: 
After the initial access for authorization/identification, the operation in NCR-Fwd and SCI Tx/Rx in C-link are continuous and not interrupted by the RRC state transition(s) of NCR-MT.
As a result, we can have a different look at the validity of RRC configuration. Usually, legacy UE follows different RRC configurations when it is in different RRC state. However, based on Proposal 2, the NCR-MT configuration in RRC_CONNECTED state shall be carried over to IDLE or INACTIVE state.

Proposal 3: 
For C-link operation, NCR-MT carries over the dedicated configuration of SCI received in CONNECTED state into IDLE/INACTIVE state. 

Then, one related aspect for RAN2 to discuss is that whether we still need have both dedicated RRC signalling for NCR and NCR SIB in Rel-18 design. Here are our analysis of this problem:

1) One obvious difference between SIB and dedicated RRC signalling is that SIB is good for common configuration, whereas the dedicated RRC configuration is more suitable for NCR-specific configuration.

2) Another difference is that SIB is usually supposed to be broadcasted repetitively and may use quite a lot of radio resource, so it is better to be used for communicating with a large number of in-coverage devices. Given that the number of NCRs in a cell may be quite limited (<10) and the configuration information is also very static and unlikely to change, it is not very desirable to introduce a new SIB for those semi-static configurations. Instead, dedicated RRC signaling will only be used whenever there is delta part for the configuration. So, it can be very efficient, especially when there is only a few NCRs managed by a gNB. 
3) Another advantage of dedicated RRC signalling is that the transport of dedicated RRC configuration is more reliable and secure, as it is done in RLC AM transmission and with AS layer security protection.  

Therefore, we propose to use dedicated RRC signalling as the baseline for SCI configuration and there is no need to have the same configuration to be repeated in SIB. 

Proposal 4: 
Dedicated RRC signalling between gNB and NCR-MT as the baseline for the configuration signaling of SCI. SIB design for NCR is deprioritized. 

Regarding the SI enhancement for NCR, nonetheless, there could be one small enhancement to indicate whether a cell support NCR or not by adding a flag in SIB1. This can help NCR-MT to decide whether it need to trigger the initial access for authorization procedure.

However, as NCR(s) are stationary deployed, and its NW responsibility to deploy the NCR in its respective right location, we do not feel this enhancement is very critical. Anyway, the NCR-MT can blindly triggered the identification/authorization procedure and the procedure will just fail if the serving cell does not support NCR. Nothing is really broken. We think RAN2 can further discuss whether this is really needed. 

Proposal 5: 
RAN2 to discuss whether there is a need to introduce a bit in SIB1 to indicate NCR support. 

Finally, based on Proposal 2 above, we think the NCR-MT will constantly use C-RNTI ( or any other NCR-specific RNTI allocated during the initial authorization procedure) to decode SCI included in PDCCH, even when it is in IDLE/INACTIVE state. 

Proposal 6: 
C-RNTI (or NCR-specific RNTI) continues to be used to receive SCI in PDCCH when NCR-MT enters IDLE/INACTIVE state. 

However, this means, a temporary address such as C-RNTI will be likely to be used as a permanent address for NCR-MT in Uu interface. There may be security or privacy concern for this practice. We think it is better to consult SA3 about such usage.

Proposal 7: 
RAN2 check with SA3 about whether there is any security issue to use RNTI identifier persistently for NCR-MT operation. 

3 Conclusion
In this contribution, we discuss the SL-DRX for L2 U2N relay. Our observation is:
Observation 1: 
It is too early for RAN2 to be involved for designing the contents of Side control information. Instead, RAN2 need focus on the configuration aspects of SCI. 

Then, we propose: 
Proposal 1: 
RRC option as the baseline for the configuration signaling of SCI. 

Proposal 2: 
After the initial access for authorization/identification, the operation in NCR-Fwd and SCI Tx/Rx in C-link are continuous and not interrupted by the RRC state transition(s) of NCR-MT.
Proposal 3: 
For C-link operation, NCR-MT carries over the dedicated configuration of SCI received in CONNECTED state into IDLE/INACTIVE state. 

Proposal 4: 
Dedicated RRC signalling between gNB and NCR-MT as the baseline for the configuration signaling of SCI. SIB design for NCR is deprioritized. 

Proposal 5: 
RAN2 to discuss whether there is a need to introduce a bit in SIB1 to indicate NCR support. 

Proposal 6: 
C-RNTI (or NCR-specific RNTI) continues to be used to receive SCI in PDCCH when NCR-MT enters IDLE/INACTIVE state. 

Proposal 7: 
RAN2 check with SA3 about whether there is any security issue to use RNTI identifier persistently for NCR-MT operation. 
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