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Introduction

At the ongoing meeting (RAN2#118-e), on the issue of how to signal parameters in the fields associated with MAC CEs under discussion, RAN2 made the following agreement:
Go for a split RRC / MAC CE approach

This contribution summarizes the following related discussion:

[AT118-e][063][eIAB] Support of requested MAC CEs (Ericsson, Samsung)
      Scope: Based on the agreement to Go for a split RRC / MAC CE approach, Find a good solution (good enough) to support MAC CEs requested by RAN1, starting from baseline in R2-2205895, R2-2205896, R2-2205897. Take into account relevant RAN1 progress when available (LSes, R1 meeting decisions). 

      Intended outcome: Report, TPs. (merged with the RRC and MAC CRs in the end).

      Deadline: Set by Rapporteur, Can CB multiple times. 

In Section 2, companies’ views are collected on the various underpinning issues to do with how to split parameters in the fields associated with MAC CEs, between RRC and MAC CE signaling. Section 3 contains rapporteurs’ proposals based on input in Section 2, and companies’ comments on these proposals. Section 4 then lists final version of proposals, to be reviewed by RAN2 and used in the drafting of relevant MAC and RRC CRs.

Key issues

The interested companies are kindly asked to answer the following questions, starting with completing Table 1, by inputting the minimum set of parameters that they feel would need to be signalled via the relevant MAC CE. (For a full list of parameters originally intended by RAN1 to be sent in a specific MAC CE, please refer to R2-2203749). 

Some things you may wish to take into account (based on previous RAN2 discussions and the LS sent to RAN1, to which reply is still awaited) include:

The expected variability (or lack thereof) of a parameter: it may make sense to configure parameters with semi-static values via RRC

The desire for a common RRC anchor: it may make sense to configure via RRC those parameters which are common across multiple MAC CEs, and which apply simultaneously to multiple MAC CEs

The structure of the data: if the structure uses a list or a sequence, RRC may be the way to go (bearing in mind other constraints in this bullet list)

Future-proofness: whatever parameter ends up in MAC CEs may need to have its range changed in future releases

What can be decided locally by the parent IAB-DU, vs. what needs to be propagated from the CU down the backhaul network

Companies are asked to provide input based on above and other considerations into Table 1 below. Companies are also asked to take into account where appropriate the following RAN1 agreements made at their ongoing meeting RAN1#109-e (taken from Chair’s notes v05):

Agreement

RAN1 to inform RAN2 on the following in regard to the term “slot index” for the timing case in the context of the MAC-CEs Timing Case Indication, IAB-MT Recommended Beam Indication, Child IAB-DU Restricted Beam Indication, Desired DL Tx Power Adjustment, DL Tx Power Adjustment, and Desired IAB-MT PSD Range:

The term “slot index” indicates a list of slots.
Additionally, for the Timing Case Indication MAC-CE:

Each slot within the periodicity can be assigned a timing case value. Case 1 is considered the default.
RAN1 does not preclude that a large fraction of the slots in the periodicity may use a given timing case value.

Detailed MAC-CE design is up to RAN2.

Agreement

For the child IAB-DU Restricted Beam indication, only SSB or SSB+STC or CSI-RS is used for a given beam.

Agreement

Each recommended beam indication includes either a DL Rx beam or an UL Tx beam but not both.

Each recommended beam indication for a DL Rx beam includes either a TCI index or a SSB index or a CSI-RS index.

Agreement

An IAB node can be configured with two availabilityCombinations tables, one for TDM and one for FDM

Q1. Please input in Table 1 the minimum set of parameters you feel should be signalled via the relevant MAC CE.

Table 1

	MAC CE
	QCOM
	Apple
	LGE
	Huawei, HiSilicon
	Ericsson
	ZTE
	
	

	Child IAB-DU Restricted Beam Indication

a) child IAB-DU’s restricted beams id

b) multiplexing mode info 

c) non-overlapping frequency resources info

d) MT cell

e) DU cell

f) associated IAB-MT’s DL Rx beams or UL TX beams id 

g) list of slots

h) periodicity
	RRC:

List of configs.

Each config holds:

Index

g) list of slots.

h) period

MAC CE:

List of configs.

Each config holds:

Index

a), b), c), d), e), f)


	List of semi-static configs and an association with an index is established via RRC.

MAC CE:

For each beam config: 

index,

a), 

f). 
	RRC: 
At laset h) periodicity

MAC CE:

a), b), c), d), e), f), g)
	Minimum set in MAC CE includes: 

index of the RRC configuration;

As to others a)-f), we are fine with QCOM’s suggestion. [It seems rather late to spend much time to discuss the split between MAC CE and RRC on those.]

RRC at least can include:

Index to be referred by MAC CE;

list of slots;

periodicity;
	Agree with Apple

Minimum set for MAC: a), f), index of RRC config

We are concerned in particular about representing in MAC all the combinations of 32 MT cells and 512 DU cells.
Since RAN1 is ok with RAN2 decision (see R1-2205293), RAN2 should aim at a solution that also works from a signalling perspective, and that causes less complexity/overhead as possible at MAC level.
	Via RRC: 

- index

- g) 

- h)

Via MAC CE:

- index

- a), b), c), d), e), f)

	
	

	IAB-MT Recommended Beam Indication

a) desired DL TX power adjustment

b) multiplexing mode info 

c) MT’s DL beam

d) MT cell

e) DU cell

f) list of slots

g) periodicity

h) DU resource configuration
	RRC:

List of configs.

Each config holds:

Index

f) list of slots.

g) period

MAC CE:

List of configs.

Each config holds:

Index

a), b), c), d), e), h)


	List of semi-static configs and an association with an index is established via RRC.

MAC CE: 

For each beam config: 

index,

c).
	RRC: 
At least g) periodicity and h) DU resource configuration

MAC CE:

a), b), c), d), e), f) 
	Similar comments to above
	Agree with Apple

Minimum set for MAC: c), index of RRC config


	Via RRC: 

- index

- f) 

- g)

Via MAC CE:

- index

- a), b), c), d), e) h)
a)Should be the recommended beam?
c) is not needed for IAB-MT Recommended Beam Indication


	
	

	Desired DL TX Power Adjustment

a) desired DL TX power adjustment

b) multiplexing mode info 

c) MT’s DL beam id

d) MT cell

e) DU cell

f) list of slots

g) periodicity

h) DU resource configuration
	RRC:

List of configs.

Each config holds:

Index

f) list of slots.

g) period

MAC CE:

List of configs

Each config holds:

Index

a), b), c), d), e), h)


	List of semi-static configs and an association with an index is established via RRC.

MAC CE:

For each beam config: 

index,

a), 

c).
	RRC: 
At least g) periodicity and h) DU resource configuration

MAC CE:

a), b), c), d), e), f)
	Similar comments to above
	Agree with Apple

Minimum set for MAC: a,c), index of RRC config


	Via RRC: 

- index

- f) 

- g)

Via MAC CE:

- index

- a), b), c), d), e) h)

	
	

	DL TX Power Adjustment

a) DL TX power adjustment

b) multiplexing mode info 

c) MT’s DL beam id

d) MT cell

e) DU cell

f) list of slots

g) periodicity

h) DU resource configuration
	Same as for

Desired DL TX Power Adjustment


	List of semi-static configs and an association with an index is established via RRC.

MAC CE:

For each beam config: 

index,

a), 

c).
	RRC: 
At least g) periodicity and h) DU resource configuration

MAC CE:

a), b), c), d), e), f)
	Similar comments to above
	Agree with Apple

Minimum set for MAC: a, c), index of RRC config


	Via RRC: 

- index

- f) 

- g)

Via MAC CE:

- index

- a), b), c), d), e) h)

	
	

	Desired IAB-MT PSD range

a) desired PSD range

b) multiplexing mode info 

c) MT’s UL beam id

d) MT cell

e) DU cell

f) list of slots

g) periodicity

h) DU resource configuration
	RRC:

List of configs.

Each config holds:

Index

f) list of slots.

g) period

MAC CE:

List of configs

Each config holds:

Index

a), b), c), d), e), h)


	List of semi-static configs and an association with an index is established via RRC.

MAC CE:

For each beam config: 

index,

a), 

c).
	RRC: 
At least g) periodicity and h) DU resource configuration

MAC CE:

a), b), c), d), e), f)
	Similar comments to above
	Agree with Apple

Minimum set for MAC: a,c), index of RRC config


	Via RRC: 

- index

- f) 

- g)

Via MAC CE:

- index

- a), b), c), d), e) h)

	
	

	Timing Case Indication

a) list of slots

b) periodicity

c) timing mode info
	RRC:

List of configs.

Each config holds:

Index

a) list of slots.

b) period

MAC CE:

List of configs

Each config holds:

Index

c)


	List of semi-static configs and an association with an index is established via RRC.

MAC CE: 

For each beam config: 

index,

c).
	RRC: 
At least b) periodicity

MAC CE:

a), c)
	Minimum set in MAC CE includes: 

index of the RRC configuration;

c) timing mode info;

RRC at least can include:

Index to be referred by MAC CE;

list of slots;

periodicity;
	Agree with Apple

Minimum set for MAC: c), index of RRC config


	At least periodicity could be configured via RRC
	
	


Q2. In your view, do certain of the MAC CEs in Table 1 (e.g. Recommended/Restricted Beam indication, Desired IAB-MT PSD range, (Desired) DL Tx Power Adjustment MAC CEs) share the same values of some of the parameters, thereby potentially allowing a single RRC configuration to apply to several MAC CEs? If so, which ones (e.g. same periodicity, same list of slots, same MT-DU cell pairing…)? Please provide your answers in Table 2.

Table 2

	Company
	Answer

	QCOM
	RRC should only include a List of {index, periodicity, slot list}.

Any of List item of {…} can be used by any of the MAC CEs. 

	Apple
	Any of List item of {…} can be used by any of the MAC CEs.

	LGE
	Same periodicity for all MAC CEs above.

Same DU resource configuration for IAB-MT Recommended Beam Indication, Desired DL TX Power Adjustment, DL TX Power Adjustment, Desired IAB-MT PSD range MAC CEs.

	Huawei, HiSilicon
	It is also possible for RRC design to support “one RRC configuration applies to either one or multiple MAC CEs”. For example, using a flag of “applied MAC CE(s)” for each RRC configuration list. 

Another way to support both “shared” and “dedicated” RRC configuration among MAC CEs can be a larger value of index, which can be referred by MAC CE. And some of the index are shared and some others are not. It is DU/MT to decide which index (i.e. whether shared or dedicated) to be induced in MAC CE.

	Ericsson
	Agree with QC, and Apple. Any RRC configuration entry can be used by one or more of the MAC CEs. Which specific RRC configuration applies to which specific MAC CE should be left to the IAB implementation. RAN2 should only aim at defining the parameters within the RRC signal.

	vivo
	The MAC CEs with potential correspondence could share the same RRC parameters, for instance, 

Recommended Beam indication and Restricted Beam indication

Desired DL Tx Power Adjustment MAC CE and DL Tx Power Adjustment MAC CE 

	ZTE
	The value range of periodicity is the same for all the MAC CEs. And the lists of slots configured via RRC could share among these MAC CEs. 

	
	


Q3. Which of the options below is your preference (please provide your answer in Table 3):

Option a: A single RRC configuration is valid at any given time and there is no need to include a pointer (index/reference) to the RRC configuration in the MAC CE(s)

Option b:  Multiple RRC configurations may be valid at any given time and there is a need to include a pointer (index/reference) to the RRC configuration in the MAC CE(s)

Table 3

	Company
	Answer

	QCOM
	The question is not clear.

It must be possible to provide multiple configurations via RRC (e.g., multiple slot-lists), and the MAC CE can then dynamically select one (or a subset) of them. 

This implies that each configuration (e.g., slot list) has an configuration index.

	Apple
	Option b: RRC configures semi-static parameters along with an index; multiple different configurations are possible – for example, one per beam. 

	LGE
	Prefer option A and it should be a baseline, but we are ok with option B, if the option A has a critical problem.

	Huawei, HiSilicon
	Similar view as QCOM, but it is more like option b

	Ericsson
	Option B. The IAB node is just configured with certain RRC configuration. When/how to use them, and how to map them to the MAC CE is left to the IAB implementation 

	vivo
	Option B gives more flexibility.  If CU provides multiple RRC configurations, the IAB-node can select and indicate the RRC configuration to be applied in the MAC CE.

Option A can be regarded as a special case of Option B.

	ZTE
	We prefer option b, which is similar as the configuration of  AvailabilityCombinations in R16 IAB. 

	
	


Q4. In Table 4, companies are invited to provide any additional comments:

Table 4

	Company
	Comment

	QCOM
	There are three options for the RRC configuration:

Option A: The CU decides on the RRC configuration info (e.g. slot lists etc.) and pushes it down to DU and MT using:

CU to DU RRC Information

RRC-Container

in the F1AP UE CONTEXT MODIFICATION REQUEST. 

Since only RRC container and RRC message are used, this signaling can be defined by RAN2 w/o RAN3 involvement.

Option B: The parent IAB-DU decides on the RRC configuration info (e.g. slot lists etc.) and sends this info upstream to the CU using:

DU to CU RRC Information

in the F1AP UE CONTEXT MODIFICATION REQUIRED message, and the CU forwards the RRC info using:

RRC-Container

 in F1AP UE CONTEXT MODIFICATION CONFIRM.

Since only RRC container and RRC message are used, this signaling can be defined by RAN2 w/o RAN3 involvement.

Option C: The IAB-MT decides on the RRC configuration info (e.g. slot lists etc.) and sends the RRC configuration upstream to the CU which forwards it to the parent DU. 

This would require RAN2 do decide on an appropriate RRC UL message and RAN3 to define an IE in the F1AP UE CONTEXT MODIFICATION REQUEST for the CU to forward this info to the parent DU.

We prefer either Option A or Option B.

Companies are invited to provide their views.



	Apple
	Since F1-C signalling is already there to configure the DU with a set of related parameters, maybe RRC can configure the IAB-MT(s) of child/node/parent with the semi-static parts that are otherwise meant to be signalled in a MAC CE. We think Ericsson’s proposals in R2-2205895/6/7 are a good starting point. 

	LGE
	Additionally, for the Timing Case Indication MAC-CE:

Each slot within the periodicity can be assigned a timing case value. Case 1 is considered the default.
Considering the RAN1 agreements above, the Timing Case Indication MAC CE may only need to include information about timing case 6 and 7 and rest of them not transmitted by the MAC CE can be considered as timing case 1. We think that this approach can reduce the required size of the Timing Case Indication MAC CE.
For the QC’s additional question, we also think that option A or B should be considered. IAB-MT should be considered as a UE and we think that RRC configuration should be decided by gNB, i.e., DU or CU.

	Huawei, HiSilicon
	Option B in QOCM’s options seems more gained with the RAN1 intention to use MAC CE.

	Ericsson
	Option A is simpler and closer to the legacy resourceAvailaiblity configuration, where the IAB-MT is configured via RRC. No need to send configuration information in the upstream 

	vivo
	The above MAC CEs may be used to indicate the IAB-MT Case 6/7 timing, (desired) DL TX power, Desired IAM-MT PSD range, recommended/restricted beam or beam other than corresponding default settings. The same MAC CE should be also able to indicate the adjustment back to corresponding default settings.

	ZTE
	We prefer option B, which is similar as the configuration of  AvailabilityCombinations in R16 IAB. 


Proposals

…

Conclusions

…

