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1   Introduction

This document captures the following discussion:

[Pre117-e][014][eIAB] eIAB MAC Open Issues Input (Samsung)

Section 2 captures individual companies’ responses to questions compiled by the rapporteur. The questions are based around new MAC CEs, existing Editor’s Notes (more specifically, those ENs that RAN2 can resolve at this stage, without further RAN1/RAN4 input), and post-116bis-e discussion on eIAB Open Issues. The questions are specific to MAC. In Section 3 the rapporteur proposes a way forward for RAN2, to be discussed further at RAN2#117-e, and used to revise the running MAC CR.

2   Open issues
2.1   MAC CE(s) for restricted beam information and recommended beam information

RAN1#107-e made the following agreements:

Agreement

The restricted beam indication from the parent node to the IAB node may be indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations: 
· {MT CC, DU cell} pair and optionally may be indicated to be associated with only {DU cell} if independent of MT CC(s)
· Multiplexing mode info (i.e. multiplexing info in 38.473) and optionally may be indicated to be applicable to non-overlapping frequency resources
· Slot index 
· Association with IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI
 Agreement

The recommended beam indication from the IAB node to the parent node may be indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations: 
· {MT CC, DU cell} pair and optionally may be indicated to be associated with only {MT CC} if independent of DU cell(s)
· Multiplexing mode info (i.e. multiplexing info in 38.473) and optionally may be indicated to be applicable to non-overlapping frequency resources
· Slot index 
It should be first of all noted that there are both restricted beam information (parent(child) and recommended beam information (child(parent). This appears similar (on a very high level – not in the sense of similar content) to Desired and Provided GSs, and therefore it is rapporteur’s understanding that we will need two MAC CEs, one for upstream and another one for downstream. (Details on the design are discussed in questions that follow.)

Q1a. Do you agree that two MAC CEs are required, one for downlink on restricted beam information (parent(child), and another one for uplink on recommended beam information (child(parent)? 

	 Company
	Response (agree/do not agree)

	LGE
	Agree

	QCOM
	Agree

This is compliant with R1-2112840 in R2-2200095. It is actually not compliant with R1-2112976 in R2-2200081.

	Ericsson
	Yes, for the restricted beam indication and recommended beam indication, there should be two separate MAC CEs.

	vivo
	agree

	Huawei, HiSilicon
	Agree

	Lenovo
	Agree

	ZTE
	Agree, the recommended beam indication from the IAB node to the parent node has been agreed in RAN1 though not captured in the higher layers parameters list in the RAN1 LS. 

	Intel
	Agree.

	Apple
	Agree. 
But the Recommended Beam Indication from the IAB-MT to the parent node is not yet in the RAN1 parameter list (R1-2112976 / R1-2200699) and the Restricted Beam Indication is still FFS. Even in R1-2112840 it is still FFS. 


There are several aspects of the RAN1 agreements which are designated as optional. For example, RAN1 agreed that “The restricted beam indication from the parent node to the IAB node may be indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:…” 

It is nevertheless the rapporteur’s understanding that no further work is expected from RAN1 on down-selecting among these combinations of configurations; in other words, rapporteur’s understanding is that RAN2 is expected to design MAC CE that supports all possible combinations of configurations listed. Still, the rapporteur would like to first confirm this with the interested companies:

Q1b. Which of the following options do you think applies:

a.
RAN1 will make further agreements on which specific combination(s) of configurations will be used

b.
RAN2 is expected to agree on which specific combination(s) will be used

c.
RAN2 is expected to design MAC CE(s) that support all possible combinations of configurations listed in above RAN1 agreements

d.
Other?

	Company
	Response (a/b/c/d)

	LGE
	Option A

Considering that these MAC CEs are to support RAN1 feature, it is better to leave it to RAN1 to find some combinations based on their necessity. In addition, if RAN2 design MAC CEs which support all possible combinations without further RAN1 agreements, unnecessary combinations may be introduced by RAN2.

	QCOM
	Option A

	Ericsson
	C as baseline. 

RAN2 should assume that all the combinations indicated by RAN1 should be supported. If then RAN1 agrees to do some downselection, we will reflect that accordingly in our specification.

	vivo
	Option C as a baseline.

	Huawei, HiSilicon
	a.

This can be discussed during the meeting, once R1 has some progress.

	Lenovo
	a or c

From RAN2 point of view, we are not expected to discuss which specific combination can be used. RAN2 can wait further inputs from RAN1 or design MAC CE which can support all possible combinations.

	ZTE
	Option c. 

We share the same view with rapporteur that no further downselection is expected in RAN1 for the associated combination of restricted/recommended beam information.

	Intel
	Agree with Ericsson. Option C can be considered as baseline and updated the combinations if RAN1 further agrees some down-selection.

	Apple
	Agree with Lenovo. Moreover, as mentioned in Q1a these MAC CEs are still indicated as FFS per the current RAN1 information. 


Similar issue arises for the following statement: “{MT CC, DU cell} pair and optionally may be indicated to be associated with only {DU cell} if independent of MT CC(s)”. In rapporteur’s understanding, this part of the RAN1 agreement implies that RAN2 needs to design a single MAC CE that can indicate both options (rather than choosing one or the other, or designing two separate MAC CEs), but would like to confirm this:

Q1c. Do you agree that RAN2 needs to design a single MAC CE (per transmission direction) that can indicate both options - {MT CC, DU cell} pair, and only {DU cell} if independent of MT CC(s) – rather than designing two different MAC CE formats (per transmission direction) for the two options?

	Company
	Response (agree/do not agree)

	LGE
	Agree

	QCOM
	Needs confirmation by RAN1

	Ericsson
	Agree. The information on whether it is for the MT CC/DU cell pair or only for the DU, can be embedded in the MAC CE itself.

	vivo
	agree

	Huawei, HiSilicon
	Agree. Single MAC CE

	Lenovo
	Agree

	ZTE
	Agree.in our view, a one-bit indication needs to be included in the MAC CE to indicate whether the {MT CC, DU cell} pair or {DU cell} field exists. And another one bit indication is needed to indicate whether {MT CC, DU cell} pair or {DU cell} is associated with the indicated restricted beams.

	Intel
	Agree.

	Apple
	Needs confirmation by RAN1


Moving on to the specifics of the format, please could you share your views on the following:

Q1d. What is in your understanding the maximum number of {MT CC, DU cell} pairs that could be signalled? 

	Company
	Response 

	LGE
	The maximum number of {MT CC, DU cell} pairs should be confirmed by RAN1.

	QCOM
	Needs confirmation by RAN1

	Ericsson
	The maximum number of MT CCs and DU cells are configured in RRC, i.e. 32 serving cells for the UE/MT and 512 cells per DU. RAN2 should consider all the possible pairs as baseline, unless RAN1 decides differently.

	vivo
	Agree with the comments from Ericsson.

	Huawei, HiSilicon
	Wait

	Lenovo
	Agree with Ericsson for 32 serving cells for the UE/MT and 512 cells per DU.

	ZTE
	As commented by Ericsson, the maximum number of {MT CC, DU cell} pairs would be 16384, we wonder whether restricted/recommended beam information for 16384 {MT CC, DU cell}pairs could fit into one MAC CE.

	Intel
	Agree with Ericsson.

	Apple
	Needs confirmation by RAN1


Q1e. Do you agree that one bit needs to be set aside to indicate whether {MT CC, DU cell} pair, or only {DU cell}, is being signalled? 

	Company
	Response 

	LGE
	Agree

	QCOM
	Needs confirmation by RAN1

	Ericsson
	Agree

	vivo
	Agree

	Lenovo
	Agree

	ZTE
	Disagree, we think two bits are needed since both {MT CC, DU cell} pair and only {DU cell} are optional, i.e. the indicated beam information may be not associated with {MT CC, DU cell} pair nor {DU cell}. So one bit is used to indicate whether the {MT CC, DU cell} pair or {DU cell} field exists, and another bit is used to indicate whether {MT CC, DU cell} pair or {DU cell} is associated with the indicated restricted beams.

	Intel
	Agree

	Apple
	Needs confirmation by RAN1


Q1f. Which parameters are used in the MT CC field, and the DU cell field, and what should the lengths of these fields be?

	Company
	Response 

	LGE
	Considering the following two IEs:

maxNrofServingCells                     INTEGER ::= 32      -- Max number of serving cells (SpCells + SCells)

maxNrofDUCells-r16                      INTEGER ::= 512     -- Max number of cells configured on the collocated IAB-DU
Serving cell index can be used for MT CC field which would have 5 bits. 

Index of DU cell can be used for DU cell field which would have 9 bits. 

	QCOM
	Needs confirmation by RAN1

	Ericsson
	Agree with LG analysis.

	vivo
	Agree with LG analysis.

	Huawei, HiSilicon
	MT CC can reuse the serving cell index

DU Cell can reuse the one in TS 38.473

	Lenovo
	Agree with LGE.

	ZTE 
	For the MT CC field, it could contain ServCellIndex as specified in 38.331 and the length of this field is 5 bits.
For the DU cell field, according to TS 38.473, parent IAB node could be configured with child IAB DU cell list and corresponding DU resource configurations. Specifically, NR CGIs of child IAB DU cells are configured at its parent IAB-DU. Considering that maximum number of cells served by an IAB-DU or IAB-donor-DU is 512, a 9 bits index could be used to indicate the corresponding child DU cell in order to reduce overhead. 

	Intel
	Agree with LG.

	Apple
	Needs confirmation by RAN1


Q1g. How is the multiplexing mode info indicated in the MAC CE(s)?

	Company
	Response 

	LGE
	As per the multiplexing info in 38.473, there are 4 different modes which needs two bits and one more bits may be needed to indicate whether it is applicable to non-overlapping frequency resources. 

	QCOM
	Needs confirmation by RAN1

	Ericsson
	RAN1 should provide information on what are the values to be considered in the multiplexing mode info. 

	vivo
	Need further input from RAN1.

	Lenovo
	Need further input from RAN1.

	ZTE
	According to 38.473, 4 different multiplexing modes are specified. However, only two of these four multiplexing modes are related to child DU transmission: 1) DU_TX/MT_TX; 2) DU_TX/MT_RX. So a 1 bit indicated could be used to indicate the multiplexing mode info. And another one bit field is needed to indicate whether the multiplexing mode info field is included since it’s optional. 
In addition, the restricted/recommended beams may be associated with an indication of whether it is applicable to non-overlapping frequency resources, so a FDM indication field is needed in the MAC CE and the length of this field is 1 bit. And an additional bit is needed to indicated whether the FDM indication field is included. 

	Intel
	Wait for RAN1.

	Apple
	Needs confirmation by RAN1


Q1h. How is the slot index indicated in the MAC CE(s)?

	Company
	Response 

	LGE
	It may need more RAN1 input to define slot index correctly in the MAC CE.

	QCOM
	Needs confirmation by RAN1

	Ericsson
	The slot indexes are already specified in RRC specification whose maximum value is 320. However, in TS 38.473, the maximum number of slots is 5120 to take into account the H/S/NA configuration which has maximum periodicity of 160ms.
RAN2 should consider to align with RAN3 specification.

	vivo
	Need clarification from RAN1.

	Huawei, HiSilicon
	Somehow agree with Ericsson, but better to wait for R1.

	Lenovo
	Need further input from RAN1.

	ZTE
	The slot configuration could be periodic similar as the TDD-UL-DL-Config (the maximum number of slots in the one 10 ms period is 320) in TS 38.331 or in DUF Slot Configuration (same as TDD-UL-DL-Config in 38.331) and HSNA Slot Configuration (the maximum number of slots in the one 160 ms period is 5120) specified in TS 38.473.In our view, the periodicity of the slot configuration needs to be discussed and provided by RAN1. 

	Intel
	Wait for RAN1.

	Apple
	Needs confirmation by RAN1


Q1i. Please share any further details you feel are relevant for the design of MAC CE(s) in question.

	Company
	Response 

	QCOM
	RAN1’s description of the MAC CE information is presently too vague for RAN2 to make further progress. We should wait until RAN1 has made more progress on this matter.



	ZTE
	Regarding slot index indication in the MAC CE,how to signal the periodicity of the slot configuration needs to be discussed as well. In our view, it could be indicated in MAC CE. Alternatively, the periodicity of the slot configuration could be configured via RRC in order to reduce overhead since the periodicity of the slot configuration is kind of static configuration. 

Regarding QCOM’s comments, we have a different view. In our understanding, there is no FFS issue left on this MAC CE in RAN1 and RAN1 is not expected to further discuss this issue in upcoming meetings unless requested by RAN2. So the possible way forward is that we can send an LS to RAN1 including a issue list to request RAN1 to provide feedback on the specific issues, other than just wait for RAN1 progress. 

	Apple
	Similar view as Qualcomm.

	
	


2.2   Other new MAC CEs

Regarding Power Control MAC CE, DL Tx Power Adjustment MAC CE, and Desired IAB-MT PSD MAC CE, is the rapporteur’s understanding that further agreements still need to be made in RAN1 (and in RAN4, especially on the issue of min and max value in order to decide the range of power control values) before RAN2 can start working on the design of these MAC CEs, and would like to confirm this:

Q2a. Do you agree that work on other new MAC CEs should wait for further RAN1/RAN4 progress? If you disagree, please explain and share details of the work we should be starting right away.

	Company
	Response (agree/disagree)

	LGE
	Agree

	QCOM
	Agree

	Ericsson
	Agree

	vivo
	Agree but we could start to consider the parameter list in the above MAC CEs.

	Huawei, HiSilicon
	We may only got the final full picture in the EOM from R1.

	Lenovo
	Agree

	ZTE
	Ok 

	Intel
	Agree.

	Apple
	Agree

	
	

	
	

	
	

	
	


2.3   Priority of MAC CEs

As captured in the EN in 5.4.3.1.1 of the running MAC CR, priority of MAC CEs needs to be updated to reflect newly added MAC CEs and those yet to be added, pending further information from RAN1. It is however possible to start this discussion now, and companies are invited to provide their preferred updated list of prioritization of logical channels.

Q3a. Please provide an update to the order in which the logical channels shall be prioritized, taking into account the following new MAC CEs:

· Desired guard symbols for Case-6 timing mode

· Desired guard symbols for Case-7 timing mode

· Child IAB-DU recommended beam indication

· Desired DL TX power adjustment

· Desired IAB-MT PSD range

· Extended BSR, excluding padding

· Extended BSR used for padding

· Extended Pre-emptive BSR

	Company
	Response 

	LGE
	Extended BSR excluding padding should be same level as legacy BSR and all MAC CEs introduced by RAN1 can be placed between Extended BSR excluding padding and Extended Pre-emptive BSR as done in Rel-16 IAB.  
· Extended BSR, excluding padding

· Desired guard symbols for Case-6 timing mode

· Desired guard symbols for Case-7 timing mode

· Child IAB-DU recommended beam indication

· Desired DL TX power adjustment

· Desired IAB-MT PSD range

· Extended Pre-emptive BSR

· Extended BSR used for padding

	QCOM
	No strong view

	Ericsson
	We agree with LG list above. It is more aligned with the current legacy prioritization. The priority of the other MAC CEs can be discussed later, case by case.

	vivo
	No strong view

	Huawei, HiSilicon
	The important issue is the order compared to the legacy one.

So, “Extended BSR, excluding padding” should be just next to “MAC CE for BSR, with exception of BSR included for padding;”

“Extended Pre-emptive BSR” should be just next to “-
MAC CE for Pre-emptive BSR;”

“Extended BSR used for padding” should be just next to “-
MAC CE for BSR included for padding;”.

“Desired guard symbols for Case-6 timing mode and Desired guard symbols for Case-7 timing mode” should be just next to “-
MAC CE for the number of Desired Guard Symbols;”

For other IAB specific new MAC CE, they can be put together, same as LG’s order.

	Lenovo
	No strong view. And LGE list above is acceptable.

	ZTE
	Regarding the list from LGE, we think Desired guard symbols for Case-6 timing mode and Desired guard symbols for Case-7 timing mode should has the same priority level. And extended Pre-emptive BSR should have the same priority level as Pre-emptive BSR, Extended BSR used for padding should have the same priority level as legacy BSR for padding. 

	Apple
	Agree with Huawei

	
	

	
	

	
	

	
	

	
	


2.4   Padding BSR

As a reminder, the current baseline for Padding BSR when logicalChannelGroup-IABExt-r17 is configured, is to mirror the legacy Padding BSR procedure and simply use the Extended versions of the formats we would use in the legacy case. One FFS is whether to report Extended Short Truncated BSR in lieu of Extended Long Truncated BSR if the number of padding bits cannot include the fixed size of 256 LCGi plus subheader of the Extended Long Truncated BSR, and the companies are asked to share their views on this issue:

Q4a. For the case of Padding BSR when logicalChannelGroup-IABExt-r17 is configured, should the IAB-MT report Extended Short Truncated BSR in lieu of Extended Long Truncated BSR if the number of padding bits cannot include the fixed size of 256 LCGi plus subheader of the Extended Long Truncated BSR?

	Company
	Response (yes/no)

	LGE
	Yes.

According to the legacy long truncated BSR, Buffer Size field can be truncated, but the bitmap for LCGi is not truncated and full bitmap for LCGi is always included. If the same principle is applied for Extended Long Truncated BSR, Extended Long Truncated BSR may not be used when the number of padding bits is smaller than the fixed size of 256 LCGi (32bytes) plus subheader because the full bitmap for 256 LCGi (32bytes) is not included. We think that RAN2 should decide how to handle this unclear point. 

In addition, considering that the network schedules a UL grant based on the BSR and the IAB-MT should maximize the transmission of data, we think that the number of padding bits would be small and Extended Short Truncated BSR should be used instead of Extended Long Truncated BSR when the full bitmap for LCGi is not included.

If this is not agreed, clarification/description should be added to the definition of LCGi in section 6.1.3.1 which allows Extended Long Truncated BSR to have a truncated bitmap for 256 LCGi, i.e., not full bitmap for 256 LCGi can be included in the Extended Long Truncated BSR.

	QCOM
	No strong view

	Ericsson
	We are ok to address this issue in the specification. However, we believe that it would be better to include at least some of the LCGi of the long truncated BSR when this situation occurs, rather than just falling back to the short truncated BSR. Depending on the number of padding bits, the highest priority LCGs and their buffer sizes should be included, rather than just using the short truncated BSR. 

	vivo
	No strong view

	Huawei, HiSilicon
	Yes.

	Lenovo
	If the number of padding bits cannot include all the Extended Long Truncated BSR, maybe a truncated bitmap for 256 LCGi can be used. It’s not a good solution to fallback to Extended Short Truncated BSR which can only report buffer status of only one LCG.

	ZTE
	Ok to have this optimization. 

	Apple
	Yes

	
	


2.5   Case-7 timing offset MAC CE

Further discussion is needed on whether the Case-7 timing offset can be represented via T_delta MAC CE, as per the current version of the running CR. With regards to the nomenclature of the Case-7 timing offset, the rapporteur’s preference is to adopt the RAN1 notation & terminology and to use [image: image2.png]T offset.2



 as the designation for the content of the Case-7 timing offset MAC CE. 

Q5a. Do you agree to use [image: image4.png]T offset.2



  as the designation for the content of the Case-7 timing offset MAC CE (instead of the currently used Tdelta_Case7)?
	Company
	Response (agree/disagree)

	LGE
	Ok to follow RAN1 terminology. 

	QCOM
	No strong view

	Ericsson
	OK, we should follow the RAN1 terminology.

	vivo
	OK to follow RAN1.

	Huawei, HiSilicon
	We prefer to use Toffset_Case7

	Lenovo
	OK to follow RAN1.

	ZTE
	Yes 

	Intel
	Ok

	Apple
	Ok to follow RAN1 terminology.


Q5b. Do you agree to rename this MAC CE to “Case-7 timing advance offset MAC CE” and have it in a separate clause 6.1.3.y, thereby reverting the clause 6.1.3.21 to its original content?

	Company
	Response (agree/disagree)

	LGE
	No. The current version seems ok, but if majority wants separate section, it is ok to us.

	QCOM
	No strong view

	Ericsson
	Yes, because it should be clear that this MAC CE serves different purpose than the T Delta MAC CE. We also prefer not using the terminology case-7, because that terminology is just used in the TR, not in technical specification. We should use instead a more general name, e.g. absolute timing offset MAC CE.

	vivo
	Yes. Agree with the comments from Ericsson.

	Huawei, HiSilicon
	There is no big difference.

	Lenovo
	No strong view

	ZTE
	Ok.it would be more clear to capture it in a separate clause. 

	Intel
	Ok. For the definition of case-7, we notice there a definition of case-6 and case-7 in TS38.213, which can be used as reference. This reference of case-6 and case-7 is also used in the running CR of R1/R4 UE capability.

	Apple
	Agree with Intel


If we agree to separate Case-7 timing offset MAC CE from the Timing Delta MAC CE, the rapporteur feels it should still be ok to keep the description of both MAC CEs in the same clause (5.18.18), since they both carry information pertaining to the timing offset adjustment in IAB (but of course update the nomenclature for Case-7).

 Q5c. Do you agree to keep the description of both MAC CEs (Timing Delta MAC CE, and the Case-7 timing offset MAC CE) in the same clause (5.18.18), since they both carry information pertaining to the timing offset adjustment in IAB (one of them for downlink, the other one for uplink)?

	Company
	Response (agree/disagree)

	LGE 
	Agree

	QCOM
	Agree

	Ericsson
	Agree

	vivo
	Agree

	Huawei, HiSilicon
	Fine.

	Lenovo
	Agree

	ZTE
	Agree 

	Intel
	Agree

	Apple
	Ok


2.6   Any other issues

Q6a. Have you identified any issues not covered by the questions above? If so, please provide details.

	Company
	Response 

	vivo
	For the timing indication, the following RAN1 agreements of RAN1-107e should be considered:

An IAB-MT is provided with a Timing Case Indication via MAC-CE that explicitly indicates a list of slots and their associated UL TX timing cases (i.e., one of {Case 1, Case 6, Case 7} for each slot).

A child IAB-MT can inform a parent node via MAC-CE whether Case 6 timing is required for simultaneous operation.

	
	

	
	


3   Proposals for a way forward

…

4   Conclusions

Based on comments received in …
