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1 Introduction
The document summarizes the proposals in agenda “7.1.2 signalling for side control information” and only focus on side control information related aspects, in detailed, this document summarizes the proposals from following company contributions:

[1] R2-2303263  MAC CE Design for Semi-Persistent Beam Configuration  vivo  discussion   Rel-18
[2] R2-2303290  Remaining issues in NCR RRC running CR  ZTE Corporation, Sanechips discussion Rel-18

[3] R2-2303772  Considerations on signalling for side control information
China Telecom
 discussion
[4] R2-2303973  Discussion on MAC issues for NCR  Huawei, HiSilicon  discussion  Rel-18
[5] R2-2303446  Outstanding MAC issues
Samsung R&D Institute UK
discussion

#moved from 7.1.1
[6] R2-2302787  Discussion on NCR remaining open issues
Intel Corporation  discussion
 Rel-18 (note: only P4 and P5 are involved)
2 Discussion  
2.1 Open issues on MAC CE
2.1.1 NCR Access Link Beam Indication MAC CE
In the latest MAC CE running CR, the design of NCR Access Link Beam Indication MAC CE is shown below:

	# extracted from R2-2303445
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. It 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.
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Figure 6.1.3.u-1: NCR Access Link Beam Indication MAC CE


Issue 1: Confirm NCR Access Link Beam Indication MAC CE can be sent with or without updated beam indexes.
	Source
	Relevant proposals

	Vivo
[R2-2303263]
	Proposal 1
The same NCR AC Link Beam Activation/Deactivation MAC CE should be used for activation of semi-persistent beam indication with/without beam index update, and deactivation of the semi-persistent beam indication.

Proposal 2
For the forwarding resources whose beam indices are indicated by the NCR AC Link Beam Activation/Reactivation MAC CE, the beam indices carried in the NCR AC Link Beam Activation/Reactivation MAC CE should be applied.

Proposal 3
For the forwarding resources whose beam indices are not indicated by the NCR AC Link Beam Activation/Reactivation MAC CE, the preconfigured beam indices via RRC signaling should be applied.

	China Telecom
[R2-2303772]
	Proposal 3: MAC CE can be used to optionally provide update for Zy beam index with the help of forwarding resource index.


Two companies provide proposals to confirm that NCR Access Link Beam Indication MAC CE can optionally indicate the update Zy beam index for semi-persistent beam indication. 
Based on the RAN1 parameter list and Post email discussion[705], rapporteur thinks this is the common understanding in RAN2.

Proposal 1 
RAN2 confirms that the NCR Access Link Beam Indication MAC CE can optionally provide the update beam indexes for semi-persistent beam indication, if not provided, the UE applies the beam indication configuration provided by RRC. 
Issue 2: How to indicate the presence/absence of update beam indexes in MAC CE?

This issue has been discussed in [Post121][705] (e.g. whether to keep the “C” field), company proposals are listed in below table:

	Source
	Relevant proposals

	Huawei
[R2-2303973]
	Proposal 1: The “C” field is not needed in the NCR access link beam indication MAC CE.

	Samsung
[R2-2303772]
	Proposal 5: RAN2 to discuss whether the C-field in the NCR AC Link Beam Indication MAC CE, which when set to 1 indicates presence of updated beam indices, is needed for this purpose, or if it should be converted to a reserved bit.


One company suggests to remove the “C” field and rely on the length of MAC CE, one company thinks there is no harm to keep the “C” field and suggests to discuss this further. 

Technically, rapporteur thinks it is clearer to explicitly indicate the presence/absence of sub-fields in MAC CE (e.g. to keep the “C” field), although relying on the length of MAC CE is feasible approach, this is not what we normally do for designing MAC CEs. After going through all the existing MAC CEs, it seems we never use the length of MAC CE to determine the presence/absence of specific field(s).
Since one company has strong concern on keeping the C field, rapporteur suggests to further discuss this issue online.

Proposal 2 
To discuss whether to keep the C-field in NCR Access Link Beam Indication MAC CE. 
Issue 3: Whether/how to support update of partial beam indexes in NCR Access Link Beam Indication MAC CE?
Based on the latest MAC running CR, if the network wants to update the beam indexes, the network can provide all beam indexes in MAC CE, this is literally aligned with the RAN1 agreement below (please note that RAN1 mentions “Update for Zy beam index”, not “Update for up to Zy beam index”).
	RAN1 Agreement:

For semi-persistent beam indication:

 -Alt-0: 

       RRC configures Y list of forwarding resource, the yth list is consist of Z_y  (1≤Z_y≤Z_max ) 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 Z_y forwarding resources in this list are selected. 

       MAC-CE can optionally provide update for Zy beam index
-Note: The value of Zmax (1≤Z≤Z_max) is 128, where Z_max refers to the maximum beams indicated in one indication.


Whether to support update of partial beam indexes has been discussed in [POST121][705], finally, based on company comments and RAN1 agreement, the rapporteur of MAC CR suggests to update entire beam indexes. 
Based on company contributions, this issue is brought up again, the proposal is listed in below table:

	Source
	Relevant proposals

	Vivo
[R2-2303263]
	Proposal 4
In addition to the forwarding resource set ID and the A/D bit, consider the following options to include the beam index update in NCR AC Link Beam Activation/Deactivation MAC CE:

- Option a: introduce a length field and a beam index list

- Option b: introduce a extend bit and a beam index list

- Option c: introduce a bitmap and a beam index list

- Option d: introduce length indicator, bitmap and a beam index list.


To make progress, rapporteur suggests to first discuss whether to support partial update of beam indexes, the detailed solution can be discussed once the requirement is confirmed. 
Proposal 3 
To discuss whether to support update of partial beam indexes in NCR Access Link Beam Indication MAC CE. 
Proposal 4 
If P3 is supported, to further discuss the following options: 

- Option a: introduce a length field and a beam index list

- Option b: introduce a extend bit and a beam index list

- Option c: introduce a bitmap and a beam index list

- Option d: introduce length indicator, bitmap and a beam index list.
Issue 4: UE capability for the support of updating beam indexes in NCR Access Link Beam Indication MAC CE.
Furthermore, considering RAN1 agrees the update of beam index is optional, one company suggests to introduce a separate UE capability for this.

	Source
	Relevant proposals

	Intel
[R2-2302787]
	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.


Proposal 5 
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. 
2.1.2 NCR Downlink/Uplink Backhaul Link Beam Indication MAC CE
Based on the latest MAC CE running CR, the design of NCR Access Link Beam Indication MAC CE is shown below:

	6.1.3.z
NCR Downlink Backhaul Link Beam Indication MAC CE

The NCR Downlink Backhaul Beam Indication MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.y-1):

-
Resource set ID: This field is used to indicate the downlink beam to be used for backhaul link transmission. It contains TCI-StateId (comprising all 7 bits), as specified in TS 38.331 [5], of a TCI State. The length of the field is 7 bits;

-
R: Reserved bit, set to 0.
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Figure 6.1.3.y-1: NCR Downlink Backhaul Beam Indication MAC CE

6.1.3.y
NCR Uplink Backhaul Link Beam Indication MAC CE

The NCR Uplink Backhaul Beam Indication MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.z-1):

-
Resource set ID: This field is used to indicate the uplink beam to be used for backhaul link transmission. If the ul-TCI-StateList is configured as specified in TS 38.331 [5], this field contains TCI-UL-State-Id (comprising all 6 bits) of an UL TCI State, which is used as the uplink beam indication for backhaul link transmission, otherwise, this field contains an SRI (contained in the 4 rightmost bits) which is used as the uplink beam indication for backhaul link transmission, with the 2 remaining bits set to zero;
-
R: Reserved bit, set to 0.
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Figure 6.1.3.z-1: NCR Uplink Backhaul Beam Indication MAC CE


Issue 5: Name of “Resource set ID” field.
	Source
	Relevant proposals

	Huawei
[R2-2303973]
	Proposal 2: Update the field name of the “Resource set ID” to “Downlink TCI state ID” and “Uplink TCI state ID or SRI”, respectively in the NCR Downlink Backhaul Link Beam Indication and NCR Uplink Backhaul Link Beam Indication.


One company suggests to change the name of “Resource set ID” to “Downlink TCI state ID” and “Uplink TCI state ID or SRI” respectively, because the concept of “resource set” is applicable to semi-persistent beam indication of NCR access link, but it does not apply to NCR backhaul link. 
In MAC parameter list from RAN1, at least for DL MAC CE, the term “TCI state ID” is used. For uplink MAC CE, since the design is up to RAN2, so rapporteur thinks it is up to RAN2 to decide the field name. 
	RAN1 temporary name
	New or existing
	Description

	NCR BH Link Downlink Beam Activation/Deactivation MAC CE
	New
	This MAC CE indicates one TCI state for backhaul link DL reception from the RRC configured list of beams for C-link. In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, this MAC CE is not applicable. 
It includes following fields:
- TCI State ID: This field indicates a TCI-StateId for a TCI state configured by tci-StatesToAddModList. The length of the field is 7 bits.

FFS: - A/D: This field indicates whether to activate or deactivate indicated TCI state. The field is set to 1 to indicate activation, otherwise it indicates deactivation.
FFS:  The BWP where tci-States is configured.


Rapporteur suggests to discuss the proposal further, please note that, the name for Uplink MAC CE may be updated if RAN2 agree Proposal 7.

Proposal 6 
Update the field name of the “Resource set ID” to “Downlink TCI state ID” and “Uplink TCI state ID or SRI”, respectively in the NCR Downlink Backhaul Link Beam Indication and NCR Uplink Backhaul Link Beam Indication.


(Note: the name for Uplink MAC CE may be further updated if Proposal 7 is agreed.) 
Issue 6: Design of Uplink Backhaul Link Beam Indication MAC CE.

Based on RAN2 agreement, separate MAC CEs are defined for downlink and uplink beam indication of backhaul link, unified TCI-state is not supported, this is currently reflected in MAC running CR. This means that when NCR-MT (C-link) is configured with unified TCI-state and the type is set to joint, for backhaul link, only SRI can be indicated in Uplink Backhaul Link Beam Indication MAC CE.

Based on company contribution, one company proposes to redesign the Uplink MAC CE, so that it can also indicate the unified TCI state. 
	Source
	Relevant proposals

	Samsung
[R2-2303446]
	Proposal 4:
RAN2 to agree the TP in the Appendix of this document, introducing support for dl-OrJoint-TCIStateList as per RAN1 agreements. (related change to figure not shown)
draft TP:

-
Resource set ID: This field is used to indicate the uplink beam to be used for backhaul link transmission. If the dl-OrJoint-TCIStateList is configured as specified in TS 38.331 [5] and unifiedTCI-StateType is configured with a value joint, this field contains TCI-StateId (comprising all 7 bits) of a Joint TCI State, which is used as the uplink beam indication for backhaul link transmission. If the ul-TCI-StateList is configured as specified in TS 38.331 [5], this field contains TCI-UL-State-Id (contained in the 6 rightmost bits) of an UL TCI State, which is used as the uplink beam indication for backhaul link transmission, with the 1 remaining bit set to zero. Otherwise, this field contains an SRI (contained in the 4 rightmost bits) which is used as the uplink beam indication for backhaul link transmission, with the 3 remaining bits set to zero;


This issue has been discussed during [Post121][705], several companies commented that according to RAN2 agreement, there is no need to support unified TCI state (even though it was mentioned in RAN1 parameter list), technically, rapporteur thinks the ambiguity issue will be, once unified TCI state is supported and configured for C-link, does it mean the network cannot send NCR Downlink Backhaul Link Beam Indication MAC CE anymore? 

Proposal 7 
To discuss whether to introduce unified TCI state ID in NCR Uplink Backhaul Link Beam Indication MAC CE.

Issue 7: MAC FFS issues from RAN1
According to RAN1 MAC parameter list, the following two FFSs are listed.  
	FFS points listed in RAN1 MAC parameter list
FFS: - A/D: This field indicates whether to activate or deactivate indicated TCI state. The field is set to 1 to indicate activation, otherwise it indicates deactivation.

FFS:  The BWP where tci-States is configured.


In this meeting, one company provides their views regarding the FFSs. 

	Source
	Relevant proposals

	China Telecom
[R2-2303772]
	Proposal 4: For downlink/uplink backhaul beam indication MAC CE, A/D is needed to indicate the activation/ deactivation of TCI state or SRI.

Proposal 5: For backhaul beam MAC CE, the dedicated BWP ID filed is not needed.


Based on internal check, rapporteur notices these FFS issues will be further discussed in RAN1 this meeting, so from RAN2 perspective, we can wait for the inputs from RAN1. Rapporteur encourages companies to directly provide their views to RAN1. 
2.2 NCR-RNTI
Based on RAN1 agreement, an NCR specific RNTI is introduced. 
Issue 8: Name of NCR specific RNTI.
	Source
	Relevant proposals

	Samsung
[R2-2303446]
	Proposal 2:
RAN2 confirms that the name to be used for a new dedicated RNTI value for NCR-MT operation (for sending of side control information) is NCR-RNTI (subject to any alignment with RAN1)


The proposal is aligned with latest RRC running CR.
Proposal 8 
RAN2 confirms that the name to be used for a new dedicated RNTI value for NCR-MT is NCR-RNTI.

Issue 9: Usage of NCR-RNTI.

Regarding the usage of NCR-RNTI, several companies provide proposals:

	Source
	Relevant proposals

	China Telecom
[R2-2303772]
	Proposal 1: NCR specific RNTI can be introduced to scramble PDCCH carrying side control information.

	Intel
[R2-2302787]
	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.


The corresponding RAN1 agreement is given below:
	Agreement

- The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 

      -  Applicable only for NCR-MT

Description of new RNTI in RRC parameter list:

This field indicates the NCR-RNTI assigned to NCR-MT, which is used to scramble the PDCCHs carrying side control information.


According to above RAN1 agreements, rapporteur shares the same understanding that NCR-RNTI is only used for PDCCH which carrying side control information, for PDSCH, still C-RNTI will be used. 
Proposal 9 
RAN2 confirms that NCR-RNTI is used to scramble the PDCCHs that carrying side control information and C-RNTI is used to scramble the PDSCHs that carrying side control information via RRC and MAC CE.
2.3 Remaining issues in MAC CR
Issue 10: Remaining issues in MAC CR 

	Source
	Relevant proposals

	Samsung
[R2-2303446]
	Proposal 1:
RAN2 confirms that the one-octet eLCID space should be used for the new NCR MAC CEs, as per R2-2303445. RAN2 understands that the final values chosen from this space may differ from the ones in the final version of the NCR MAC CatB CR, due to potential alignment across different Rel-18 WIs.
Proposal 3:
Update Clause 3 of the MAC spec with NCR definitions and abbreviations, once a stable version of the stage-2 CR is available. Existing definition of “NR backhaul link” (as used in IAB) should be noted.


Above two issues are raised by MAC spec rapporteur, to me, both proposals make sense.
Proposal 10
RAN2 confirms that the one-octet eLCID space should be used for the new NCR MAC CEs, as per R2-2303445. RAN2 understands that the final values chosen from this space may differ from the ones in the final version of the NCR MAC CatB CR, due to potential alignment across different Rel-18 WIs.

Proposal 11
Update Clause 3 of the MAC spec with NCR definitions and abbreviations, once a stable version of the stage-2 CR is available. Existing definition of “NR backhaul link” (as used in IAB) should be noted.
2.4 Remaining issues in RRC CR
The RRC CR rapporteur provides the following proposals:
Issue 11: Remaining issues in RRC CR 
	Source
	Relevant proposals

	ZTE
[R2-2303290]
	Proposal 1: Keep the current field description of priorityFlag in RRC running CR. 

Proposal 2: Wait for RAN1 inputs about the value range of ncr-periodicity for periodic and semi-persistent time resource, and redefine the slotOffsetPeriodic-r18 and slotOffsetSemiPersistent-r18 fields as CHOICE structure. 

Proposal 3: Update the field names contained in NCR-FwdConfig-r18, i.e. remove “ncr-”, change “Resource” into “Rsrc”, and keep the IE definitions and Multiplicities as they are.


All the proposals are related to RRC running CR, since no other company raises similar proposal, rapporteur suggests to discuss the proposals directly, companies can refer to R2-2303290 for more details. 
Proposal 12 Keep the current field description of priorityFlag in RRC running CR. 

Proposal 13 Wait for RAN1 inputs about the value range of ncr-periodicity for periodic and semi-persistent time resource, and redefine the slotOffsetPeriodic-r18 and slotOffsetSemiPersistent-r18 fields as CHOICE structure. 

Proposal 14 Update the field names contained in NCR-FwdConfig-r18, i.e. remove “ncr-”, change “Resource” into “Rsrc”, and keep the IE definitions and Multiplicities as they are.
3 Conclusion
In this contribution, we summarize contributions under AI 7.1.2. The below proposals are made based on companies’ contributions.
Proposal 1 
RAN2 confirms that the NCR Access Link Beam Indication MAC CE can optionally provide the update beam indexes for semi-persistent beam indication, if not provided, the UE applies the beam indication configuration provided by RRC. 
Proposal 2 
To discuss whether to keep the C-field in NCR Access Link Beam Indication MAC CE. 
Proposal 3 
To discuss whether to support update of partial beam indexes in NCR Access Link Beam Indication MAC CE. 
Proposal 4 
If P3 is supported, to further discuss the following options: 

- Option a: introduce a length field and a beam index list

- Option b: introduce a extend bit and a beam index list

- Option c: introduce a bitmap and a beam index list

- Option d: introduce length indicator, bitmap and a beam index list.
Proposal 5 
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. 
Proposal 6 
Update the field name of the “Resource set ID” to “Downlink TCI state ID” and “Uplink TCI state ID or SRI”, respectively in the NCR Downlink Backhaul Link Beam Indication and NCR Uplink Backhaul Link Beam Indication.


(Note: the name for Uplink MAC CE may be further updated if Proposal 7 is agreed.) 
Proposal 7 
To discuss whether to introduce unified TCI state ID in NCR Uplink Backhaul Link Beam Indication MAC CE.

Proposal 8 
RAN2 confirms that the name to be used for a new dedicated RNTI value for NCR-MT is NCR-RNTI.

Proposal 9 
RAN2 confirms that NCR-RNTI is used to scramble the PDCCHs that carrying side control information and C-RNTI is used to scramble the PDSCHs that carrying side control information via RRC and MAC CE.
Proposal 10
RAN2 confirms that the one-octet eLCID space should be used for the new NCR MAC CEs, as per R2-2303445. RAN2 understands that the final values chosen from this space may differ from the ones in the final version of the NCR MAC CatB CR, due to potential alignment across different Rel-18 WIs.

Proposal 11
Update Clause 3 of the MAC spec with NCR definitions and abbreviations, once a stable version of the stage-2 CR is available. Existing definition of “NR backhaul link” (as used in IAB) should be noted.
Proposal 12 Keep the current field description of priorityFlag in RRC running CR. 

Proposal 13 Wait for RAN1 inputs about the value range of ncr-periodicity for periodic and semi-persistent time resource, and redefine the slotOffsetPeriodic-r18 and slotOffsetSemiPersistent-r18 fields as CHOICE structure. 

Proposal 14 Update the field names contained in NCR-FwdConfig-r18, i.e. remove “ncr-”, change “Resource” into “Rsrc”, and keep the IE definitions and Multiplicities as they are.
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