3GPP TSG-RAN WG2 Meeting #118 Electronic                           R2-2206563
9th May – 20th May 2022
Agenda item:
6.17.3.2
Source:
Samsung
Title:
Summary of [AT118-e] [077] [feMIMO] MAC (Samsung) 

Document for:
Discussion & Decision

1 Introduction

· [AT118-e][077][feMIMO] MAC (Samsung)


Scope: 1. Open issues. Take into account progress. Address open issues in submitted tdocs 6.17.3.2. Collect comments, Attempt to converge, identify agreements and discussion points that need online CB. Can take into account incoming LSes when applicable. 2. Progress the MAC CR.


Intended outcome: 1 Report for CB, 2. Agreed CR (in the end). 


Deadline: for CB W2 Wed, 

       Deadline for Companies Comments: Tuesday W2, 2359 UTC
2 Contact Information


Respondents to the email discussion are kindly asked to fill in the following table.

	Company
	Name
	Email Address

	Samsung
	Seungri Jin

Anil Agiwal
	seungri.jin@samsung.com

anilag@samsung.com

	LGE
	Hanul Lee
	hanul.lee@lge.com

	ASUSTeK
	Xinra Kung
	Xinra_Kung@asus.com

	ZTE
	Fei Dong
	Dong.fei@zte.com.cn

	OPPO
	Zhongda Du
	duzhongda@oppo.com

	OPPO
	Xin You (section 3.4)
	youxin@oppo.com

	Nokia
	Samuli Turtinen

Tero Henttonen
	samuli.turtinen@nokia.com

tero.henttonen@nokia.com

	vivo
	Chenli
	Chenli5g@vivo.com

	Qualcomm
	Ruiming Zheng
	rzheng@qti.qualcomm.com

	Apple
	Fangli XU
	fangli_xu@apple.com

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com

	Fujitsu 
	Meiyi Jia
	jiameiyi@fujitsu.com

	Huawei, HiSilicon
	David Lecompte
	david.lecompte@huawei.com

	CATT
	Erlin Zeng
	erlin.zeng@catt.cn

	Sharp
	Hidekazu Tsuboi
	tsuboi.hidekazu@sharp.co.jp

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Discussion

3.1 SRS TCI State

In [9], [10], Companies proposed to introduce the new MAC CE(s) for the SRS TCI state indication (e.g. for SP and aperiodic SRS resource). In this meeting, RAN2 already discussed if the TCI state for SRS resources need to be indicated via RRC configuration (e.g. for periodic resources) or MAC CE (e.g. for SP and aperiodic SRS resource) when Rel-17 TCI framework is configured. RAN2 also sent LS R2-2206356 [28] including the questions 

	Question 3:

If answer to Q2 is "no" and MAC CE based solution is necessary for unified TCI states to work with SRS resource(set)s, please respond to below set of questions. Note that in order to have specification support for MAC operation the response needs to be detailed and clear enough for RAN2 to specify the needed support in RAN2#118:

1) What information is included for all the fields in the MAC CE (please indicate each parameter that should be included in MAC CE assuming a new MAC CE is designed from scratch) ? 

2) How is such a MAC CE indication be used? Is it required to define activation/deactivation of concerned SRS resource (set)s with the associated TCI state (as same as SP SRS Activation/Deactivation MAC CE or enhanced SP/AP SRS Spatial Relation Indication MAC CE), or something else?

3) Does the MAC CE apply for one serving cell, or should we also apply for serving cells according to the simultaneous TCI state update list(s)  configured for unified TCI state? 


From rapporteur understanding, RAN2 need to wait the replies from the RAN2 and the decision of introducing the new MAC CE and details should be determined based on RAN1 response.

Q1-1: Do you agree RAN2 need to wait RAN1 response regarding the new MAC CE for unified TCI states to work with SRS resource(set)s?

	Company
	Yes/No
	Comments (if you have any suggestion or considerations for details)

	LGE
	Yes
	

	ZTE
	Yes
	The LS have been received, and RAN1 have confirmed the MAC CEis needed.

	OPPO
	The RAN1 LS is R2-2206438
	The RAN1 LS is R2-2206438. The LS basically say RRC parameter for periodic SRS and MAC CEs for SP/AP SRS resource are needed.

Since the MAC CE would mimic Rel16 MAC CE functionality, it would mean 3 new MAC CEs need be introduced.

One thing to resolve whether Fi bit should be kept to differentiate joint or UL TCI state. Our view is RAN2 should keep the same principle as for Unified TCI States Activation/Deactivation MAC CE i.e. to rely on RRC configuration.

The rest is to follow RAN1’s instruction i.e. “For each of these, the resource ID which provides an identifier of the resource used for spatial relationship derivation is replaced by a Rel-17 TCI state that can be an UL TCI state or a Joint TCI state”

We can try to figure out the detail format and field description during this week and have post email discussion to massage the wording.

	Nokia
	Yes
	

	Vivo
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	RAN1 has provided the LS reply (R2-2206438), and 3 new MAC CEs should be introduced. 

	Xiaomi
	Yes
	

	Fujitsu 
	Yes 
	

	CATT
	Yes
	

	Sharp
	Yes
	


RAN1 provided the LS response [29] and [30] was late submitted including the aspects considering the replies from RAN1. In this offline discussion, only MAC CE impacts are captured and will be discussed.
Below is the answers on the RAN2 question regarding the needs of the new MAC CE(s) for unified TCI states to work with SRS resource(set)s.
	A MAC CE should be designed for each of the following to signal a Rel-17 TCI state instead of the Rel-15/16 spatial relation.

1) SP SRS Activation/Deactivation MAC CE (TS 38.321 clause 6.1.3.17)

2) Enhanced SP/AP SRS Spatial Relation Indication MAC CE (TS 38.321 clause 6.1.3.26)

3) Serving Cell Set based SRS Spatial Relation Indication MAC CE (TS 38.321 clause 6.1.3.29)

For each of these, the resource ID which provides an identifier of the resource used for spatial relationship derivation is replaced by a Rel-17 TCI state that can be an UL TCI state or a Joint TCI state. Regarding the field F_i in the corresponding MAC CE:
· In RAN,1 some companies think it can be used to indicate whether the indicated TCI state is an UL TCI state or a Joint TCI state. 
· But other companies in RAN1 suggest that the using field F_i to indicate TCI state type is not needed because UL TCI state and joint TCI state are configured according to the joint or separate TCI mode configured to the serving cell. 
Other fields in the respective MAC CEs can remain the same.

The usage of the MAC CE is similar to the corresponding Rel-15/16 usage.

Similar to Rel-15/16, the MAC CE can apply to more than one serving cell. The serving cell ID for each resource ID is included in the MAC CE.


A company contribution [30] proposed following proposals based on the RAN1 responses, and Rapporteur think these proposals are good summarized.
Proposal A: For the SRS TCI state indication, introduce a new MAC CE (SP/AP SRS TCI State Indication MAC CE) corresponding to Enhanced SP/AP SRS Spatial Relation Indication MAC CE.

Proposal B: For the SRS TCI state indication, introduce a new MAC CE (Serving Cell Set based SRS TCI State Indication MAC CE) corresponding to Serving Cell Set based SRS Spatial Relation Indication MAC CE. 
Proposal C: The field F_i is replaced by a reserved bit in the new MAC CE.
Proposal D: The new MAC CE(s) are identified by a MAC subheader with a new eLCID(s).

Proposal E: RAN2 to agree the proposed format [30] for “SP/AP SRS TCI State Indication MAC CE” and The “Serving Cell Set based SRS TCI State Indication MAC CE” for unified TCI framework.
Q1-2: Do you agree above proposals? If not please indicate which proposals is not accepted.

	Company
	Yes/No
	Comments (if you have any suggestion or considerations for details)

	Qualcomm
	Yes
	Agree A, B, C, D in principle. E can check offline.

	Ericsson
	yes
	But even this discussion is only on MAC CE, the MAC CE does not work if RRC code is not matching..

	OPPO
	Yes for A,B,C,D
	For proposal B, correspondingly we need make it clear which serving cell lists in RRC spec are applicable

For proposal E, for both new MAC CEs, among “TCI state Serving cell ID”, “TCI state BWP ID” and “TCI state ID”, only “TCI state ID” is sufficient i.e. “TCI state Serving cell ID” and “TCI state BWP ID” should be removed. This is because the relevant information has already included in the QCL-Info within TCI state structure itself.

As for Ericsson’s comment, I think TCI state id configured in RRC spec is only for periodic SRS resource while MAC CEs are targeting SP/AP SRS resource i.e. they are not relevant with each other.

	Samsung
	Yes
	Proposal E can be further checked but it would be good starting point.

	Apple
	Yes
	Agree with A,B,C,D. 

For E on the detailed format, RAN2 should following RAN1 answers in the LS reply (see below) to introduce 3 new MAC CE formats.

But [30] only propose 2 formats (to focus on the following bullet 2) and 3)). 
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	Xiaomi
	Yes
	Agree with others that Proposal E can be further checked.

	Fujitsu 
	Yes 
	

	Huawei, HiSilicon
	Yes
	Agree with all.

	CATT
	yes
	

	Sharp
	Yes
	Proposal E can be checked as some companies suggested.

	LGE
	Yes
	Agree with A/B/C/D, and further check Proposal E as some companies suggested.

	ZTE
	Yes, but
	We need further check proposal E


Summary: There is consensus to support all the proposals except for Proposal E. For details for TP, further check is needed but TP in would be the baseline
Proposals:

Proposal 1: For the SRS TCI state indication, introduce a new MAC CE (SP/AP SRS TCI State Indication MAC CE) corresponding to Enhanced SP/AP SRS Spatial Relation Indication MAC CE.

Proposal 2: For the SRS TCI state indication, introduce a new MAC CE (Serving Cell Set based SRS TCI State Indication MAC CE) corresponding to Serving Cell Set based SRS Spatial Relation Indication MAC CE. 

Proposal 3: The field F_i is replaced by a reserved bit in the new MAC CE.

Proposal 4: The new MAC CE(s) are identified by a MAC subheader with a new eLCID(s).
Proposal 5: RAN2 further discuss the detail aspects for “SP/AP SRS TCI State Indication MAC CE” and “Serving Cell Set based SRS TCI State Indication MAC CE”.
3.2 MPE

In this meeting, RAN2 briefly discussed whether bits for beam presence are needed or not but it seems more discussion is needed. Some companies [1][2][5] insisted that the existing Pi bits are already sufficient to indicate whether MPE and associated SSBRI/CRI is reported or not i.e. the Bi field is not needed. However, other companies [12][13] proposed that the beam presence indication (i.e. Bi field) is needed since the UE does not necessarily always report the number of additional beams RRC configured.

Q2: Do you agree beam presence indication (i.e. Bi field) is needed?

	Company
	Yes/No
	Comments

	LGE
	No
	One MPE value is always paired with one SSBRI/CRI. If P bit set 1, both MPE and SSBRI/CRI should be included.

	ZTE
	No
	Same understanding with LG, 

	OPPO
	No
	Pi bit is sufficient

	Nokia
	Yes
	RRC only configures the maximum number of reported beams: UE may indicate 0-4 beams based on what it can detect. Since each beam requires an additional octet, network cannot know the MAC CE size without the Bi bits. 

Disagree with the comments that Pi serves the purpose since the indicated beams need not have MPE at all (i.e. P-bit may be set to zero), there is no way to know how many beams UE reports without the Bi bits.

As currently implemented in the MAC CE, though, is not quite optimal and that can be discussed further. 

	vivo
	No
	See our contribution. 

	Qualcomm
	No
	The Pi bit indicates whether the MPE value and associated SSBR/CRI is report or not. If UE doesn’t need to report MPE (below the P-MPR_00), no associated indicated beam to be report. Thus, Pi is enough.

RAN1 has agreed

· For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection)

· Support M=1

Further RAN2 has agreed

· Include N P-MPR values paired with 1 SSBRI/CRI resource ID, where N is configured by RRC signaling (numberofN).

	Samsung
	No
	Same view with QC.

	Qualcomm
	No
	The Pi bit indicates whether the MPE value and associated SSBR/CRI is report or not. If UE doesn’t need to report MPE (below the P-MPR_00), no associated indicated beam to be report. Thus, Pi is enough.

RAN1 has agreed

· For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection)

· Support M=1

Further RAN2 has agreed

· Include N P-MPR values paired with 1 SSBRI/CRI resource ID, where N is configured by RRC signaling (numberofN).

	Xiaomi
	No
	Agree with Qualcomm.

	Fujitsu 
	No 
	

	Huawei, HiSilicon
	No
	One MPE value is always paired with one SSBRI/CRI. Pi bitmap is sufficient.

	CATT
	No
	

	Nokia v2
	Yes (more detaild comments)
	The issue here is three-fold: 1) UE cannot always report N beams, 2) a beam is not required to set P-bit = 1, and 3) the size of MAC CE needs to be determinable. The key part of the MAC CE is shown below - how does network know how many SSBRI/CRI fields there are? 
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1) Reporting N beams: Companies are saying that UE shall always report N beams if network configures that. Assuming network configures e.g. N=4 and UE can only detect 1 beam, what will the UE report for the SSBRI/CRI of beams 2-4? Since UE cannot detect abny other beams, it stands to reason UE would not report them, i.e. it would omit them and to do that, the Bi bits are needed (i.e. B1=1 and B2=B3=B4=0).

2) Beams without MPE: The point of the beam reporting was to allow UE to indicate "better" beams, e.g. those that have either smaller MPE or no MPE at all. Hence, it has to be possible that some beams have 0 dB P-MPOR, which (as per legacy definition of MPE and P-bit fields) means P=0 and MPE=00. But since UE may still report SSBRI/CRI octets for such a beam, the P-bit value "1" cannot be used to determine whetherh the SSBRI/CRI octet is there or not. 

3) MAC CE size: Assume network has set N=4, so each reported UL cell may report up to 4 P-MPR values, and assume UE has at least 2 UL cells. Since the PHR information "border" between each cell depends on the amount of SSBRI/CRI fields, network has to know how many beams there are to decode the MAC CE. The Bi fields were introduced for that purpose and tell exactly how many octets of SSBRI/CRI are present.

Summary: At least to us it seems like no company has actually explained how any of the above points work. Most companies just seem to think Pi-bit == 1 for all beams, but as we point out, this is not the case: Setting Pi=0 while also reporting SSBRI/CRI field has to be allowed as per Pi-bit definition in 38.321 (bolded text):

-
Pi: If mpe-Reporting-FR2-r17 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-MPR_00 as specified in TS 38.133 [11] and to 1 otherwise;
That is why the Bi bits are needed.

	Sharp
	Yes
	If the measured P-MPR has changed and is less than P-MPR_00, Pi = 0 would be used to indicate P-MPR value. In this case, we think Pi bit itself cannot indicate the beam presence.


Summary: There is consensus (10/12) to do not introduce the beam presence indication (i.e. Bi field) because one MPE value is always paired with one SSBRI/CRI. However, some companies (2/12) proposed that the beam presence indication is needed based on the observation that The Pi-bit can be set to zero even when the corresponding SSBRI/CRI is reported. Rapporteur think it should be revisited during the online meeting to clearly conclude the issue.
Proposals:

Proposal 6: RAN2 discuss further whether the beam presence indication (i.e. Bi field) is needed or not.
In [5] and [12], further suggestion of MAC CE design for MPE PHR (Enhanced Multiple Entry PHR MAC CE) was proposed. Difference is that proposal in [5] is based on that Bi field is removed but [12] is not.

· Proposal in [5]

Proposal A: The MPE field with the associated SSBRI/CRI field could be located in one octet.

· Proposals in [12]

Proposal B: Add per PHR bitmap indicating which serving cells have beam information present after the Ci field as agreed last meeting.

Proposal C: Remove the separate octet for Bi/Pi for each serving cell, instead the two R bits in the SSBRI/CRI octet are used for P bit for this beam and E bit to indicate whether another beam information follows.
Q3: Do you agree the above proposals to optimize the MAC CE design? If yes, which proposals are ok? Please give any further suggestion if you have.

	Company
	Yes/No
	Comments

	LGE
	Yes
	We are OK with Proposal A.

	ZTE
	
	

	OPPO
	Yes but 
	We agree that MPEi bit can be moved to be the first 2 bits before corresponding SSBRI/CRIi bit as proposed in [5]. By shift the MPEi bits but keep Pi bit in existing position, E bit proposed in [12] is not necessary any more. 

We have no strong opinion whether Bi bit to indicate whether there is any set of Pi/MPEi/ SSBRI/CRIi is reported as proposed in [12]

	Nokia
	Yes
	All.

Proposal A works with other proposals as long as the MPE octet is placed after the SSBRI/CRI information elements as presented in [12].

	vivo
	Yes
	A is fine. 

	Qualcomm
	Yes for A
	Then C seems no need.

	Samsung
	Yes
	We are OK with Proposal A.

	Apple
	Yes
	A is fine. 

	Xiaomi
	Yes
	

	Fujitsu 
	Yes 
	

	Huawei, HiSilicon
	Yes
	A is fine.

	CATT
	Yes
	Ok with A.

	Sharp
	Yes
	Proposal A,B,C are ok.


Summary: There is consensus to optimize the MAC CE design for MPE PHR (Enhanced Multiple Entry PHR MAC CE). At least proposal A is accepted for all companies (12/12) but Proposals B/C are supported by some limited companies (4/12) because it is quite related with the results of Q2.
Proposals:

Case1: If beam presence indication (i.e. Bi field) is not needed
Proposal 7: The MPE field with the associated SSBRI/CRI field could be located in one octet.

Case2: If beam presence indication (i.e. Bi field) is needed
Proposal 7-1: The MPE field with the associated SSBRI/CRI field could be located in one octet.

Proposal 7-2: Add per PHR bitmap indicating which serving cells have beam information present after the Ci field as agreed last meeting.

Proposal 7-3: Remove the separate octet for Bi/Pi for each serving cell, instead the two R bits in the SSBRI/CRI octet are used for P bit for this beam and E bit to indicate whether another beam information follows.

3.3 PHR

1.1.1 Issue 1 

[14] pointed out that the term “index of the TRP” for “Power Headrom (PH i)” is undefined, and needs to be clarified. Moreover, the order of PHs for different TRP in one Cell in the MAC CE is unclear. In RAN1 specification, SRS resource set is often used to represent TRP identity for mTRP operation and Rapporteur also have same understanding.

Proposal: Clarify that the index of the TRP is SRS resource set id. Order of two PHs for a serving cell is set based on SRS resource set id.

Q4. Do you agree with above proposal?

	Company
	Agree/Disagree
	Comments

	LGE
	Agree
	

	ASUSTeK
	Agree
	Proponent. 

	ZTE
	Agree 
	More detail can be reference to [16]

-
Power Headroom i (PH i): This field indicates the power headroom level, where PH1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetID and PH2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetID. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 below (the corresponding measured values in dB are specified in TS 38.133 [11]); 


	OPPO
	Yes
	

	Nokia
	Agree
	This was what RAN1 indicated in earlier LS reply: 

Question 2.3: How is the “TRP identity” defined for this MAC CE or other potential per TRP MAC CEs?- is it based on SRS-ResourceSet ID, BFD RS SET ID or something else? Note that current ASN1 does not have yet BFD RS SETs implemented.

Answer 2.3 For M-TRP URLLC enhancements framework, TRP identity for PUSCH is mainly coming from SRS resource set. SRS resource set indicator also indicated in the DCI such that the UE knows which SRS resource set(s) is/are valid for PUSCH transmission/repetition operation. TRP index field “T” can be linked to the SRS-ResourceSet IDs of the two configured SRS resource sets, e.g. T=‘0’ indicates the SRS resource set with the lower SRS-ResourceSet ID (i.e. first TRP) and T=‘1’ indicates the SRS resource set with the higher SRS-ResourceSet ID (i.e. second TRP).

	vivo
	Yes
	

	Qualcomm
	Agree
	

	Samsung
	Agree
	

	Apple
	Agree
	

	Xiaomi
	Agree
	

	Fujitsu 
	Agree 
	

	Huawei, HiSilicon
	Agree
	

	CATT
	Agree
	

	Sharp
	Agree
	


Summary: There is consensus (14/14) to clarify that the index of the TRP is SRS resource set id and the order of two PHs for a serving cell is set based on SRS resource set id.
Proposals:

Proposal 8: Clarify that the index of the TRP is SRS resource set id. Order of two PHs for a serving cell is set based on SRS resource set id.

1.1.2 Issue 2 

In Rel-17, a new enhanced single and multiple entry PHR MAC CE have been introduced to support PHR reporting for multi-TRP. TS 38.321 currently states that two PHs together with two PCMAX,f,c for the serving cell are reported if UE is configured with twoPHRMode and multiple TRP PUSCH repetition feature is configured. However, this description may be updated based on the following FFS from RAN2#117e:

	FFS: A - if UE is configured with twoPHRMode for a CG and mTRP PUSCH repetition is configured for the serving cell PHR MAC CE with mTRP is used, and two PHs for a serving cell of the CG is reported


In addition, MAC specification have following Editor’s notes for this issue.
	6.1.3.51
Enhanced Multiple Entry PHR for multiple TRP MAC CE

The Enhanced Multiple Entry PHR for multiple TRP MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.

Editor's note: This MAC CE may need to be updated to also include the reporting for serving cells using sTRP if this MAC CE is also used for such serving cells (since the reporting procedure is currently FFS, including whether to use this MAC CE for these serving cells or not).

Editor's note: Above MAC CE formats would be the working assumption but it can be further updated or re-designed based on consensus from the companies with considering DC-case support.


Most of proposals from the company contribution [5][14][15][18][19] seems quite aligned when twoPHRmode is configured in PHR-config for a Cell group, a part of serving cells can be configured with mTRP while other serving cells are sTRP
Proposal: If twoPHRMode is configured for one MAC entity, the UE shall calculate two PHRs for all activated serving cells configured with mTRP PUSCH repetition belonging to this MAC entity, and one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity.

Q5. Do you agree with above proposal?

	Company
	Agree/Disagree
	Comments

	LGE
	Agree
	For a Serving cell in MAC entity configured with twoPHRMode, whether to calculate two PH or one PH is based on the configuration of mTRP PUSCH repetition on the serving cell.

	ASUSTeK
	Agree
	

	ZTE
	Agree
	Yes, the enhanced PHR MAC CE for mTRP PUSCH shall be backward compatible to report the PH value for sTRP. 

	OPPO
	Agree
	

	Nokia
	Agree
	

	vivo
	Agree
	

	Qualcomm
	Agree
	

	Samsung
	Agree
	

	Apple
	Agree
	

	Xiaomi
	Agree
	

	Fujitsu 
	Agree 
	

	Huawei, HiSilicon
	Agree
	On the way to capture it: no need for "mTRP" and "sTRP", we should borrow the wording from RAN1 that is now proposed to be captured in field descriptions for RRC.

	CATT
	Agree
	

	Sharp
	Agree
	


Summary: There is consensus (14/14) for the proposals of UE behavior on mTRP PHR when twoPHRmode is configured in PHR-config for a Cell group, a part of serving cells can be configured with mTRP while other serving cells are sTRP.
Proposals:

Proposal 9: If twoPHRMode is configured for one MAC entity, the UE shall calculate two PHRs for all activated serving cells configured with mTRP PUSCH repetition belonging to this MAC entity, and one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity.

1.1.3 Issue 3

In [14][15], it is proposed that Enhanced PHR for multiple TRP MAC CE optionally includes the additional PH value(s) of the second TRP for the configured serving cells enabled with mTRP PUSCH repetition. Even though RAN2 already agreed that the explicit bitmap information is not needed, some companies think it is benefitial to have the bitmap to indicate whether one or two PHs is reported for the corresponding serving cell.
A bitmap is included in Enhanced Multiple Entry PHR for multiple TRP MAC CE, and each bit indicates whether one or two PHs is reported for the corresponding serving cell.
Q6. Do you agree with above proposal?

	Company
	Agree/Disagree
	Comments

	LGE
	Disagree
	For a Serving cell in MAC entity configured with twoPHRMode, whether to calculate two PH or one PH is based on the configuration of mTRP PUSCH repetition on the serving cell.

	ASUSTeK
	Agree
	To handle the case where misalignment occurs between NW and UE on mTRP/sTRP configuration of Cells and to avoid inter-node message discussed in Q8, a bitmap indicating whether one or two PHs is reported can be beneficial.

	ZTE
	Agree
	This issue is a consistency issue between NW and UE in DC mode. Since the PHR MAC CE are including all serving cells across different CGs, MN may have no idea about how many PH values are present for the serving cell from SCG. Thus the bitmap is needed for helping node to parse the MAC CE correctly.

	OPPO
	Disagree
	In RAN1 LS R2-06359, RAN1 answered that:
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So our understanding is that mTRP PUSCH repetition is configured when a serving cell is configured with two SRS resource sets which usage is either codebook or nonCodebook.

It basically means UE can learn whether one or two PH values need be reported based on RRC configuration hence no additional bitmap is necessary.

	Nokia
	Disagree
	If proposal in Q5 is agreed, this is not needed. Network should know which cells use mTRP PUSCH repetition and which do not, so it can decipher the MAC CE based on that information.

	vivo
	Disagree
	UE reports two PH values for mTRP for the serving cells configured with mTRP PUSCH repetition only when the network configures twoPHRMode. With this, there is no need to have additional bitmap. 

	Qualcomm
	Disagree
	Network should have full knowledge on the mTRP PUSCH repetition on each serving cell, and network may also configure the twoPHRMode to UE. UE reports PHR based on network configuration only.

	Ericsson
	Disagree
	Agree with Oppo, Nokia, Vivo, QC

	Samsung
	Agree
	It is dependent on the supported scenario. We are not sure how network can know the actual information in DC case without any signalling.

	Apple
	Disagree
	1 PH or 2 PHs per serving cell is determined by the RRC configuration which is provided by the network, so NW has enough information to deassemble the MAC CE correctly. 

	Xiaomi
	Agree
	We agree with ZTE and Samsung that the in case of DC, it is not clear how the gNB knows how many PH values are present.

	Fujitsu 
	Disagree 
	

	Huawei, HiSilicon
	Agree
	If the network reconfigures Cell1 from sTRP to mTRP, and Cell2 from mTRP to sTRP, and near this time, the UE sends a PHR MAC CE, the NW may mismatch the PH values and cell/TRP without the second bitmap.

	CATT
	Agree
	

	Sharp
	Disagree
	It is possible to parse the MAC CE based on the configuration.


Summary: Majority companies (9/15) think that the explicit bitmap information to indicate whether one or two PHs is reported for the corresponding serving cell is not needed because Network should have full knowledge on the mTRP PUSCH repetition but some companies think it is not possible for DC cases.
Proposals:

Proposal 10: RAN2 further discuss how gNB knows how many PH values are present in serving cell(s) in case of DC (e.g. bitmap in MAC CE, inter-node message, no need any signaling). 

1.1.4 Issue 4

How to consider mTRP PHR reporting in the DC cases are the left and companies proposed proposals. Based on the companies’ proposal, RAN2 can determine the principle among following three options:

2 Option 1 [5][15][19]:
In DC case, if the twoPHRMode is configured for only one MAC entity: 
· For the MAC entity configured with twoPHRMode: 

· UE shall calculate two PHRs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity 

· UE shall calculate one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity

· For the MAC entity not configured with twoPHRMode: 
· UE shall calculate one PHR for all activated serving cells belonging to this MAC entity.

3 Option 2 [4][16]: If one CG is configured with twoPHRmode, the enhanced PHR MAC CE for mTRP PUSCH Repetition shall be used for this CG, and for all serving cells configured with mTRP PUSCH Repetition of both CGs, UE shall report two PH value in the MAC CE.

4 Option 3[18]: In the mTRP PHR report in DC mode, UE always includes one PH for the serving cell in the other CG.

Q7. Which of the above proposals do you agree?

	Company
	Option
	Comments (if you have any further suggestion for the details)

	LGE
	Comment
	We tend to agree with Option 1. 

However, regarding the reported PHR format, we don’t think it works correctly. 

For example, MCG is configured with twoPHRMode, but SCG is not configured with twoPHRMode and gNB corresponding to SCG is Rel-16 gNB. If Enhanced PHR MAC CE is transmitted towards a SCG, the gNB corresponding to SCG cannot decode the Enhanced PHR MAC CE correctly, because the gNB may not understand eLCID/format of Enhanced PHR MAC CE.

Thus, we think that the different PHR format is determined based on twoPHRMode configuration of Cell group, which transmits the PHR.

(Note that whether to calculate two PH or one PH is determined based on twoPHRMode configuration of MAC entity to which Serving cell belongs to, according to S7.7.1 in 38.213.)

· If PHR is transmitted towards a MAC entity configured with twoPHRMode, 

· Enhanced PHR MAC CE is generated.

· For Serving Cell belonging to the MAC entity configured with twoPHRMode: 

· UE shall calculate and report two PHs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity 

· UE shall calculate and report one PH for activated serving cells with sTRP PUSCH belonging to this MAC entity

· For Serving Cell belonging to the MAC entity not configured with twoPHRMode: 

· UE shall calculate and report one PH for all activated serving cells belonging to this MAC entity.

· If PHR is transmitted towards a MAC entity not configured with twoPHRMode,

· Legacy PHR MAC CE is generated.

· For Serving Cell belonging to the MAC entity configured with twoPHRMode: 

· UE shall calculate two PHs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity, and select/report one PH amongst the calculated two PHR (maybe TRP 1?).
· UE shall calculate and report one PH for activated serving cells with sTRP PUSCH belonging to this MAC entity

· For the MAC entity not configured with twoPHRMode: 

· UE shall calculate one PH for all activated serving cells belonging to this MAC entity.

	ASUSTeK
	Option 1
	

	ZTE
	Option 2
	In Option 1, the twoPHRmode is to indicate how many PH values shall be calculated, this understanding cannot work in DC mode at all, for example in EN-DC/NE-DC mode, the MAC related to the EUTRA node only can generate legacy PHR MAC CE which only can carry one PHR for all serving cells across the different CGs, why UE calculate the two PHR values for it?

Regarding option 2, we think the following principle can be taken into account which is slightly different with the comments of LG:

· If PHR is transmitted towards a MAC entity configured with twoPHRMode, 

· Enhanced PHR MAC CE is generated.

· For all Serving Cells across the different MAC entities:

·  UE should report two PH values for the serving cell which is configured with mTRP based PUSCH repetition

· UE should report one PH value for the serving cell which is not configured with mTRP based PUSCH repetition.

· If PHR is transmitted towards a MAC entity not configured with twoPHRMode,

· Legacy PHR MAC CE is generated.

· For all Serving Cells across the different MAC entities:

· UE should report one PH value for all serving cells.


	OPPO
	Option 2
	Not sure why only one MAC CE entity can be configured with twoPHRMode . For NR-DC case it should be allowed to configure both and same principle is applied for both entity like option 2.

For MR-DC case, even two PH values are reported from NR MAC entity, still only one PH values are reported from LTE MAC entity i.e. no change to LTE MAC CE format.

	Nokia
	Option 2
	Even if only one cell group is configured with twoPHRmode, the other gNB needs to know the situation as well since it would impact power allocation. Reporting only one PH does not seem to be enough.

	vivo
	Option 2

(proponent)
	Agree with the comments above. 

	Qualcomm
	Option 1
	For the serving cells belonging to the MAC entity not configured with twoPHRMode, UE shall only calculate and report one PHR for all activated serving cells belong to this MAC entity. 

UE should NOT report two PHR for the activated serving cells of the MAC entity which doesn’t configure twoPHRMode. It is restricted by UE capability.

	Samsung
	See the comments
	We actually agree with the ZTE’s explanation for the detail DC operation. It seems better to capture the ZTE’s understanding as a proposals/agreements.

	Apple
	Option 3
	There are two drawbacks in the option 1 and option 2 as below:

1> For EN-DC with SCG configured with twoPHRMode, LTE PHR MAC CE format is required to be changed in order to include two PHs of the serving cell in NR SCG. It will introduced the additional spec change which is unnecessary, and the TS 36.321 is not in the impacted spec list in the FeMIMO WID. 

2> The PHR configuration is required to be exchanged between MN and SN, and the inter-node message needs to be changed. 

Option 3 is the simplest way amongst the 3 options, which can avoid the change on the LTE spec and the inter-node message.

In addition, since the other CG’s info is the best effort info, which is not required to be very accurate, option 3 will not degrade the performance.

	Xiaomi
	Option 1
	

	Huawei, HiSilicon
	See comments
	There are plenty of reasonable ideas above, like from ZTE. However, we agree with Qualcomm that we need to check with UE capability.

	CATT
	Option 2
	

	Sharp
	Option 2
	For the MAC entity configured with twoPHRMode, this option is reasonable.


Summary: Slight majority companies (7/13) prefer the option 2 but some companies (5/13) prefer the option 1, it is difficult to conclude based on this offline discussion.
Proposals:

Proposal 11: RAN2 further discuss what is the proper UE operation if the twoPHRMode is configured for only one MAC entity in DC case.

Understanding 1:

· For the MAC entity configured with twoPHRMode: 

· UE shall calculate/report two PHRs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity 

· UE shall calculate/report one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity

· For the MAC entity not configured with twoPHRMode: 
· UE shall calculate/report one PHR for all activated serving cells belonging to this MAC entity.

Understanding 2:

· If PHR is transmitted towards a MAC entity configured with twoPHRMode, 

· Enhanced PHR MAC CE is generated.

· For all Serving Cells across the different MAC entities:

- UE should calculate/report two PH values for the serving cell which is configured with mTRP based PUSCH repetition

- UE should calculate/report one PH value for the serving cell which is not configured with mTRP based PUSCH repetition.

· If PHR is transmitted towards a MAC entity not configured with twoPHRMode,

· Legacy PHR MAC CE is generated.

· For all Serving Cells across the different MAC entities:

- UE should calculate/report one PH value for all serving cells.
4.1.1 Issue 5

Based on the results of Q7, [15][19] express that the each cell group is aware of the configuration status of twoPHRMode of the other cell group. So RAN2 need further discuss if additional signaling is necessary to ensure this is the case. For example, inter-node message to indicate whether the configuration of twoPHRMode (CG level) and PUSCH repetition (Cell level – serving cell index + indicator for PUSCH repletion) are configured or not.
Q8. Do you agree that the additional signaling whether the configuration of twoPHRMode (CG level) and PUSCH repetition (Cell level) is needed?
	Company
	Yes/No
	Comments (if you have any further suggestion for the details)

	LGE
	No
	As mentioned Q7, gNB not supporting twoPHRMode and PUSCH repetition, e.g., Rel-16 gNB, does not understand twoPHRMode, so the inter-node message indicating twoPHRMode and PUSCH repetition is not needed. Based on twoPHRMode configuration, suitable PHR format should be used.

	ASUSTeK
	No
	The additional signaling is not needed if the bitmap discussed in Q6 is included in Enhanced Multiple Entry PHR for multiple TRP MAC CE.

	ZTE
	No, it depends on the issue 3 outcome
	If the outcome of the issue 3(e.g Q6) is positive, there is no need of any corporation between nodes.

	OPPO
	No
	Once MAC format is defined there is no ambiguity for any MAC entity to interpret the MAC CE content. It means one MAC entity can interpret the PH values from another MAC entity even without knowing the detail configuration of that MAC entity and PUSCH repetition therein. 

	Nokia
	depends on Q7 resolution
	This depends on which option is agreed in Q7 (e.g. option 2 seems to require this). 

	Qualcomm
	Yes
	Inter-node message may be needed to coordinate the configuration.

	Samsung
	Depends on the Q3
	Inter-node message may be needed to coordinate the configuration if bitmap in MAC CE is not accepted.

	Apple
	Yes
	The PHR configuration is required to be exchanged between MN and SN, and the inter-node message needs to be updated. 

	Xiaomi
	Depends on the Q3
	We share the same understanding with ZTE and Samsung.

	Huawei, HiSilicon
	Depends on issue 3 outcome
	

	CATT
	Depends on issue 3 outcome
	

	Sharp
	Depends on the issue 3 outcome
	


Summary: This issue is quite align with the issue 3 so it will be further discussed together with issue 3.
4.1.2 Issue 6

In the section 6.1.3.50 and 6.1.3.51 in, it states that ‘The two PHs together with two PCMAX,f,c for the Serving Cell are reported if UE is configured with twoPHRMode with the multiple TRP PUSCH repetition feature is configured.’. In our view, the PCMAX,f,c value should be kept with only one for each serving cell. Only PH values could be two if UE is configured with twoPHRMode with the mTRP PUSCH repetition. [5] propose following corrections, rapporteur think it would be just mistake during the work on running CR and it can be easily updated.

Proposal: RAN2 confirms that the PCMAX,f,c value should be kept only one for each serving cell, if UE is configured with twoPHRMode with the mTRP PUSCH repetition.

Q9. Do you agree above proposal?

	Company
	Yes/No
	Comments (if you have any further suggestion for the details)

	LGE
	Yes
	

	ASUSTeK
	Yes
	

	ZTE
	Yes
	

	OPPO
	Yes
	It already reflected in the MAC CE format.

	Nokia
	No
	With one Pcmax,f,c we would not be able to report different MPE for both beams since Pcmax,f,c and MPE are in the same octet. Report for each beam should work like legacy.

	vivo
	Yes
	

	Qualcomm
	Yes
	Spec should be updated accordingly. 

	Samsung
	Yes
	

	Apple
	Yes
	

	Xiaomi
	Yes
	

	Huawei, HiSilicon
	Yes
	

	CATT
	Yes
	

	Sharp
	Yes
	


Summary: Majority companies (12/13) think that the PCMAX,f,c value should be kept only one for each serving cell, if UE is configured with twoPHRMode with the mTRP PUSCH repetition but only one companies do not agree with this
Proposals:

Proposal 12: RAN2 confirms that the PCMAX,f,c value should be kept only one for each serving cell, if UE is configured with twoPHRMode with the mTRP PUSCH repetition.
Regarding the detail procedures for PHR reporting, [1][16] provides the TP for PHR in the MAC specification. Rapporteur think it would be very helpful how the agreed proposals will be captured in the specification but we have many issues to be solved in this offline discussion. So, the TP work will be discussed during the phase 2 (CR check) based on these TP from the companies and agreements to be aproved.

Q10. Do you agree that the detail TP would be discussed during the phase 2 (CR checking)?

	Company
	Yes/No
	Comments (if you have any further suggestion for the details)

	LGE
	Yes
	

	ASUSTeK
	Yes
	

	ZTE
	Yes
	

	OPPO
	Yes
	

	Nokia
	Yes
	PHR format depends on previous discussions.

	vivo
	Yes 
	

	Qualcomm
	Yes
	

	Samsung
	Yes
	

	Apple
	Yes
	

	Xiaomi
	Yes
	

	Huawei, HiSilicon
	Yes
	

	CATT
	Yes
	

	Sharp
	Yes
	


3.4 BFD/BFR

4.1.3 Issue 1 [27]

At last RAN2 meeting, it was agreed that:

	· Legacy BFR MAC CE and enhanced BFR MAC CE are not triggered at the same time. If at least one serving cell is configured with two BFD-RS sets, enhanced BFR MAC CE is used for BFR of serving cells configured with or without BFD-RS sets


Based on this agreement, BFR information for SCell can be carried by either legacy BFR MAC or Enhanced BFR MAC CE. It is proposed in [27] that RAN2 to agree the following behaviours for SCell BFR:

· A) All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure information of that SCell.

· B) If the Serving Cell is SCell and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of this Serving Cell, the MAC entity shall set BFI_COUNTER to 0, consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.

· C) The MAC entity shall cancel the pending SR and stop the corresponding sr-ProhibitTimer, if running, if this SR was triggered by beam failure recovery of an SCell and a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which contains beam failure recovery information for this SCell.

· D) The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BFR of an SCell, which has no valid PUCCH resources configured, if a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined for the transmission of the MSGA payload, and this PDU contains an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which includes beam failure recovery information of that SCell.
Q11: Which of the above proposals do you agree? 

	Company
	A, B, C, D
	Comments (indicate which proposal is not agreeable and why)

	Samsung
	Agree all
	TP for A (Section 5.17):

All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes a MAC CE for BFR which contains beam failure information of that SCell

TP for B (Section 5.17):

2>
else if the Serving Cell is SCell, and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the MAC CE for BFR which contains beam failure recovery information of this Serving Cell; or
2>
if the SCell is deactivated as specified in clause 5.9:

3>
set BFI_COUNTER to 0;

3>
consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.

TP for C (Section 5.4.4):

The MAC entity shall for each pending SR not triggered according to the BSR procedure (clause 5.4.5) for a Serving Cell:

:
1>
if this SR was triggered by beam failure recovery (see clause 5.17) of an SCell and a MAC PDU is transmitted and this PDU includes a MAC CE for BFR which contains beam failure recovery information for this SCell; or
:

:

2>
cancel the pending SR and stop the corresponding sr-ProhibitTimer, if running.

TP for D (Section 5.4.4):
The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BFR of an SCell, which has no valid PUCCH resources configured, if:

-
a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU contains a MAC CE for BFR which includes beam failure recovery information of that SCell; or

-
the SCell is deactivated (as specified in clause 5.9) and all triggered BFRs for SCells are cancelled.

	LGE
	A, B, C, D
	Enhanced (Truncated) BFR MAC CE also carries cell-level BFR information, so the triggered cell-level BFR can be cancelled by Enhanced (Truncated) BFR MAC CE transmission.

	ZTE
	A,B,C,D
	In general, we think all proposals are inherited from legacy. We can accept, the detail wording we can discuss in CR stage.

	OPPO
	All 
	

	Nokia
	Agree all
	Also fine with Samsung’s text proposal.

	vivo
	All
	

	Qualcomm
	A, B ,C, D
	

	Apple
	A,B,C,D
	

	Xiaomi
	All
	

	Fujitsu 
	A, B, C, D
	

	Huawei, HiSilicon
	All
	

	CATT
	All
	

	Sharp
	All
	


Summary: There is consensus to support all the proposals.
Proposal:

· All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure information of that SCell.

· If the Serving Cell is SCell and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of this Serving Cell, the MAC entity shall set BFI_COUNTER to 0, consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.

· The MAC entity shall cancel the pending SR and stop the corresponding sr-ProhibitTimer, if running, if this SR was triggered by beam failure recovery of an SCell and a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which contains beam failure recovery information for this SCell.

· The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BFR of an SCell, which has no valid PUCCH resources configured, if a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined for the transmission of the MSGA payload, and this PDU contains an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which includes beam failure recovery information of that SCell.

4.1.4 Issue 2 [22]

According to CR [22], the BFD modelling of the multiple BFD-RS sets is ambiguous as the text requires MAC entity to check per each BFD-RS of a serving cell while the following conditions depending on this condition consider the serving cell generally. Furthermore, BFR completion of a BFD-RS set should only complete the BFR for the given BFD-RS set and not generally.

Q12. Do you agree with proposed changes for section 5.17 in [22]? 

	Company
	Agree/Disagree
	Comments (indicate which change is not agreeable and why)

	Samsung
	Agree
	

	LGE
	Disagree
	In the current specification, "the MAC entity shall for each BFD-RS set of the Serving Cell" is captured and it is clear that the following procedure is performed for each BFD-RS set of the Serving Cell.

	ZTE
	No strong view
	There is no room for misunderstanding according to the original version. So we can follow majorities.

	OPPO
	Agree 
	

	Nokia
	Agree
	

	vivo
	No strong view
	We think it is not so needed, but fine to follow majority. 

	Qualcomm
	Agree
	

	Apple
	Agree 
	

	Xiaomi
	Agree
	

	Fujitsu
	No strong view
	We think that the current specification is clear. We can accept this if the majority agrees to the proposed changes.

	Huawei, HiSilicon
	Agree
	The proposed text is really clearer.

	CATT
	Agree
	

	Sharp
	Agree
	


Summary: 9 companies agree with the proposed changes. 3 companies are ok to follow majority views. 1 company thinks that current text is clear.

Proposal: Proposed changes for section 5.17 in R2-2205837 are agreed.

4.1.5 Issue 3 [22]

According to CR [22], when SpCell is not configured with multiple BFD-RS sets, the SpCell beam failure shall only be encoded to Enhanced (Truncated) BFR MAC CE if it is carried in Msg3 and MsgA, ie., the same way as in legacy.

Q13. Do you agree with proposed changes for section 6.1.3.43 in [22]? 

	Company
	Agree/Disagree
	Comments (indicate which change is not agreeable and why)

	Samsung
	Agree
	

	LGE
	No strong view
	We think this is the clarification for the case, where BFR is triggered on SpCell when the SpCell is not configured with multiple BFD.

	ZTE
	Agree
	

	OPPO
	Agree 
	

	Nokia
	Agree
	

	vivo
	Agree
	

	Qualcomm
	Agree
	

	Apple
	Agree
	

	Xiaomi
	Agree
	

	Fujitsu 
	Agree 
	

	Huawei, HiSilicon
	Generally agree but
	Either "only" is not needed or the sentence does not actually capture everything that it intends to capture.

	CATT
	Agree
	

	Sharp
	Agree
	


Summary: There seems to be consensus to support the change. Detailed wording can be further discussed as part of CR discussion.

Proposal: Proposed changes for section 6.1.3.43  in R2-2205837 are agreed.

4.1.6 Issue 4, eLCID usage for Truncated Enhanced BFR MAC CE

According to [21], 

“Currently, eLCID is applied for all types of Enhanced BFR MAC CEs.

MsgA/Msg3 can have minimum of 4 bytes for the Enhanced (Truncated) BFR MAC CE – the minimum size of the grant is 7 bytes out from which the C-RNTI MAC CE takes 3 bytes. If eLCID is used for the Truncated Enhanced BFR MAC CE with 1 octet Ci field in this case, the UE can include 1 byte of information of the actual MAC CE included since the LCID octet takes 2 bytes and L field takes 1 byte.

Since RA procedure could be triggered by other events, e.g., by UL data arrival without dedicated SR while one of the BFD-RS sets have failed for SpCell, or the RA procedure can be triggered by both failure of both BFD-RS sets of SpCell. This would mean that the NW would only get information about SpCell beam failure with SP bit set for both cases but wouldn’t know if the beam failure happened in both BFD-RS sets of SpCell or only one of those since the grant cannot additionally provide room for Si field. This would be crucial for NW to know to account in the scheduling of further UL grants to the UE.

Hence, either LCID should be applied for the Truncated Enhanced BFR MAC CE with 1 octet Ci field for the NW to always get the information of if both BFD-RS sets of the SpCell failed or only one; or the Enhanced (Truncated) BFR MAC CE can be encoded to MsgA/Msg3 only in case both BFD-RS sets of SpCell have failed. With both options, the NW can deduce from the Truncated Enhanced BFR MAC CE when both BFD-RS sets of the SpCell have failed.

“

It is proposed to avoid the issue of NW not being able to deduce if the SpCell BFR happened to both BFD-RS sets by:

a. Use LCID for the Enhanced Truncated BFR MAC CE with 1 octet Ci field; or

b. Enhanced (Truncated) BFR MAC CE can be encoded to MsgA/Msg3 only in case both BFD-RS sets of the SpCell have failed.

Q14. Do you agree with the issue? 

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	Agree
	The issue can occur when MsgA/Msg3 grant size is not large enough.

	LGE
	Disagree
	We think this is an optimization and nothing is broken without this optimization. If UE sends Truncated BFR MAC CE in MsgA/Msg3, the network may provide a sufficiently large UL grant.

In addition, we believe the network may not provide such small MsgA/Msg3 considering multiple BFD-RSs.

	ZTE
	Agree
	

	OPPO
	 Agree 
	

	Nokia
	Agree
	

	vivo
	Agree
	

	Qualcomm
	Agree
	

	Apple
	Agree
	

	Xiaomi
	Agree
	

	Fujitsu 
	Disagree 
	If companies agree to solve the issue, we prefer a new fixed size MAC CE. In this case, the L field is saved. 

	Huawei, HiSilicon
	Disagree
	If the network receives a truncated BFR MAC CE in Msg3/MsgA, the network could send a UL grant with larger size, to get the full information of beam failure recovery of each cell.

	CATT
	Agree
	

	Sharp
	Agree
	


Summary: 10 out of 13 companies agrees with the issue.

Q15. If answer to Q4 is ‘agree’, which option do you agree to resolve the issue? 

Option 1: Use LCID for the Enhanced Truncated BFR MAC CE with 1 octet Ci field; or

Option 2: Enhanced (Truncated) BFR MAC CE can be encoded to MsgA/Msg3 only in case both BFD-RS sets of the SpCell have failed.

	Company
	Option 1/2
	Comments (if any)

	Samsung
	Option 1
	Seems simple and does not limit transmission of Enhanced (Truncated) BFR MAC CE for failure of one BFD-RS set of SpCell.

Additionally, using LCID will allow UE to send more information in Enhanced Truncated BFR MAC CE e.g. Si bitmap, BFR info of BFD-RS set

	ZTE
	Option 1
	

	OPPO
	Option 1 is preferred
	Option 1 has less spec impact. 

Using LCID can help NW to get the information on whether both BFD-RS sets of the SpCell failed or only one.

	Nokia
	Option 1
	Option 1 is the simplest approach and same as in Rel-16 already.

	vivo
	Option 1
	Option 1 is much simpler and straightforward. 

	Qualcomm
	Option 1
	

	Apple
	Option 1
	

	Xiaomi
	Option 1
	

	CATT
	O1
	

	Sharp
	Option 1
	


Summary: All companies who agree to solve the issue prefer option 1.

Proposal: In order to avoid the issue of NW not being able to deduce if the SpCell BFR happened to both BFD-RS sets, LCID is used for Enhanced Truncated BFR MAC CE with 1 octet Ci field.
4.1.7 Issue 5, RA Cancellation

According to [21], 

“

In the current TS 38.321, the Random Access procedure for SpCell BFR is triggered when BFR has been triggered for both BFD-RS sets of the SpCell and BFR of neither of the BFD-RS sets is completed. However, subsequent to the RA procedure initiation, the PDCCH addressed to C-RNTI can be received completing the BFR procedure for one of the BFD-RS sets. From NW point of view, it would be confusing if the UE would indicate subsequently in the RA procedure that both BFD-RS sets have failed even though the beam failure was already recovered for one of the BFD-RS sets. It can be handled the same way as receiving UL grant other than MsgA/Msg3 grant from the NW for the pending SR of one BFD-RS set failure case, ie., UE can stop the RA procedure.

“

It is proposed that UE stops an ongoing Random Access procedure for failure of both BFD-RS sets of SpCell in case PDCCH addressed to C-RNTI is received completing the BFR procedure for one of the BFD-RS sets.

Q16. Do you agree that UE stops an ongoing Random Access procedure for failure of both BFD-RS sets of SpCell in case PDCCH addressed to C-RNTI is received completing the BFR procedure for one of the BFD-RS sets?

	Company
	Agree/Disagree
	Comments (if any)

	Samsung
	Disagree
	This was previously discussed in RAN2#117 and not agreed

	LGE
	Disagree
	Agree with Samsung.

	ZTE
	Disagree
	

	OPPO
	Disagree 
	We see no need to stop the ongoing RACH procedure as the BFR procedure for the second TRP is not completed.

And this issue has been discussed in email [AT117-e] [016], we should avoid redundant discussion here.

	Nokia
	Agree
	If not agreed, the Enhanced (Truncated) BFR MAC CE encoding into Msg3/MsgA needs further discussion as both BFD-RS are no more failed. We think the UE should include Enhanced BFR MAC CE only in case both BFD-RS sets have failed at the time the Msg3/MsgA is transmitted.

	vivo
	Disagree
	Agree with Samsung.

	Qualcomm
	Disagree
	

	Apple
	Disagree
	

	Xiaomi
	Disagree
	

	Fujitsu 
	Disagree 
	Agree with Samsung.

	Huawei, HiSilicon
	Agree
	We proposed this RA cancellation as well in previous meetings. When 4-step CBRA is used to recover the beam failure, the ongoing RACH could be stopped to have less interruption.

	CATT
	Disagree
	Agree with Samsung

	Sharp
	Disagree
	


Summary: 11 out of 13 companies disagree with the proposal. Also this has been discussed previously and not agreed. So proposal is not pursued.

4.1.8 Issue 6, Misc. corrections

[23] proposed some miscellaneous corrections.

Q17. Do you agree with proposed changes for section 5.17? 

	Company
	Agree/Disagree
	Comments (indicate which change is not agreeable and why)

	Samsung
	Disagree
	Not essential.

Note may be needed depending on progress on BFD RS set update related discussion

	LGE
	Disagree
	Not essential.

	ZTE
	Disagree
	

	OPPO
	Agree 
	

	Nokia
	Disagree
	Agree with Samsung

	vivo
	Disagree
	

	Qualcomm
	Disagree
	

	Apple
	Disagree
	

	Xiaomi
	Disagree
	Agree with Samsung

	Fujitsu 
	See comments
	We agree with Samsung the need of the Note depends on the discussion on BFD-RS set update.

Other changes may be determined by rapporteur to be included in the rapporteur CR.

	Huawei, HiSilicon
	Disagree
	Agree with Samsung

	CATT
	Disagree
	Agree with Samsung

	Sharp
	Disagree
	


Summary: 11 out of 13 companies disagree with proposed changes. So changes are not pursued.

Q18. Do you agree with proposed changes for section 6.1.3.43? 

	Company
	Agree/Disagree
	Comments (indicate which change is not agreeable and why)

	Samsung
	Agree with different TP
	The Enhanced BFR MAC CE and Truncated Enhanced BFR MAC CE have a variable size. They include a SP field, Ci bitmap (single octet or four octets), Sj bitmap (0 to 4 octets), beam failure recovery information i.e. octets containing candidate beam availability indication (AC) for BFD-RS set(s) of SpCell configured with two BFD-RS sets, and in ascending order based on ServCellIndex, beam failure recovery information i.e. octets containing candidate beam availability indication (AC) for BFD-RS set(s) of SCells indicated in the Ci bitmap. For Enhanced BFR MAC CE, a single octet Ci bitmap is used when the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected for SCell or for BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8, otherwise four octets Ci bitmap is used. A MAC PDU shall contain at most one MAC CE for BFR.

:

For Truncated Enhanced BFR MAC CE, a single octet Ci bitmap is used for the following cases, otherwise four octets Ci bitmap is used:

-
the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected is detected for SCell or for BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8; or

	LGE
	Agree with change
	We agree with Samsung’s TP with some changes.

For Enhanced BFR MAC CE, a single octet Ci bitmap is used when the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected for SCell or for at least one BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8, otherwise four octets Ci bitmap is used. A MAC PDU shall contain at most one MAC CE for BFR.

-
the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected is detected for SCell or for at least one BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8; or

	ZTE
	Agree with change based on LG’s version
	We agree with Samsung’s TP with some changes based on LG’s version.

For Enhanced BFR MAC CE, a single octet Ci bitmap is used when the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected for SCell or for at least one BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8, otherwise four octets Ci bitmap is used. A MAC PDU shall contain at most one MAC CE for BFR.

-
the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected  for SCell or for at least one BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8; or

	OPPO
	Agree 
	

	Nokia
	Agree
	However, Samsung proposal above seems simpler and preferable.

	vivo
	Agree
	Fine with Samsung’s update.

	Qualcomm
	Agree with Samsung’s TP
	Samsung’s TP looks good. Suggest further checking offline.

	Apple
	Agree
	Fine with Samsung’s update. 

	Xiaomi
	Agree
	Fine with Samsung’s update.

	Fujitsu 
	Agree 
	We prefer LGE’ modifications slightly.

	Huawei, HiSilicon
	Agree with Samsung’s TP
	

	CATT
	Agree
	Fine with Samsung’s update.

	Sharp
	Agree
	Fine with Samsung’s update.


Summary: Intention of change is agreeable to all companies. The TP can be revised as suggested by Samsung/LG.

Proposal: Agree the following changes for section 6.1.3.43
· For Enhanced BFR MAC CE, a single octet Ci bitmap is used when the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected for SCell or for at least one BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8, otherwise four octets Ci bitmap is used.
· For Truncated Enhanced BFR MAC CE, a single octet Ci bitmap is used for the following cases, otherwise four octets Ci bitmap is used:

-
the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected is detected for SCell or for at least one BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8;
3.5 BFD-RS set update

This discussion will be handled in other offline discussion.

· [AT118-e][075][feMIMO] BFD Resource Handling ()


Scope: Applies to MAC and RRC. Await info from RAN1. Take into account incoming LSes (or RAN1 decisions) when applicable/available. Address Open issues. Attempt to converge, Identify agreements and discussion points. The discussion should assume that R2 will follow R1 requests. 


Intended outcome: Report for CB (maybe multiple revisions, as it may need to be updated multiple times dep on R1 progress). 


Deadline: Set by rapporteur, for CB W2 any day (notify Chair).  

4 Conclusion

In summary, the following are proposed:

SRS TCI state
Proposal 1 (11/11): For the SRS TCI state indication, introduce a new MAC CE (SP/AP SRS TCI State Indication MAC CE) corresponding to Enhanced SP/AP SRS Spatial Relation Indication MAC CE.

Proposal 2 (11/11): For the SRS TCI state indication, introduce a new MAC CE (Serving Cell Set based SRS TCI State Indication MAC CE) corresponding to Serving Cell Set based SRS Spatial Relation Indication MAC CE. 

Proposal 3 (11/11): The field F_i is replaced by a reserved bit in the new MAC CE.

Proposal 4 (11/11): The new MAC CE(s) are identified by a MAC subheader with a new eLCID(s).
Proposal 5: RAN2 further discuss the detail aspects for “SP/AP SRS TCI State Indication MAC CE” and “Serving Cell Set based SRS TCI State Indication MAC CE”.
MPE
Proposal 6: RAN2 discuss further whether the beam presence indication (i.e. Bi field) is needed (2/12)  or not (10/12).

Case 1: If beam presence indication (i.e. Bi field) is not needed
Proposal 7 (12/12): The MPE field with the associated SSBRI/CRI field could be located in one octet.

Case 2: If beam presence indication (i.e. Bi field) is needed
Proposal 7-1 (12/12): The MPE field with the associated SSBRI/CRI field could be located in one octet.

Proposal 7-2 (4/12): Add per PHR bitmap indicating which serving cells have beam information present after the Ci field as agreed last meeting.

Proposal 7-3 (4/12): Remove the separate octet for Bi/Pi for each serving cell, instead the two R bits in the SSBRI/CRI octet are used for P bit for this beam and E bit to indicate whether another beam information follows.

PHR
Proposal 8 (14/14): Clarify that the index of the TRP is SRS resource set id. Order of two PHs for a serving cell is set based on SRS resource set id.

Proposal 9 (14/14): If twoPHRMode is configured for one MAC entity, the UE shall calculate two PHRs for all activated serving cells configured with mTRP PUSCH repetition belonging to this MAC entity, and one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity.

Proposal 10: RAN2 further discuss how gNB knows how many PH values are present in serving cell(s) in case of DC (e.g. bitmap in MAC CE, inter-node message, no need any signalling).
Proposal 11: RAN2 further discuss what is the proper UE operation if the twoPHRMode is configured for only one MAC entity in DC case.

Understanding 1:

· For the MAC entity configured with twoPHRMode: 

· UE shall calculate/report two PHRs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity 

· UE shall calculate/report one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity

· For the MAC entity not configured with twoPHRMode: 
· UE shall calculate/report one PHR for all activated serving cells belonging to this MAC entity.

Understanding 2:

· If PHR is transmitted towards a MAC entity configured with twoPHRMode, 

· Enhanced PHR MAC CE is generated.

· For all Serving Cells across the different MAC entities:

- UE should calculate/report two PH values for the serving cell which is configured with mTRP based PUSCH repetition

- UE should calculate/report one PH value for the serving cell which is not configured with mTRP based PUSCH repetition.

· If PHR is transmitted towards a MAC entity not configured with twoPHRMode,

· Legacy PHR MAC CE is generated.

· For all Serving Cells across the different MAC entities:

- UE should calculate/report one PH value for all serving cells.
Proposal 12 (11/12): RAN2 confirms that the PCMAX,f,c value should be kept only one for each serving cell, if UE is configured with twoPHRMode with the mTRP PUSCH repetition.
BFD/BFR

Proposal 13 (13/13):

· All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure information of that SCell.

· If the Serving Cell is SCell and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of this Serving Cell, the MAC entity shall set BFI_COUNTER to 0, consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.

· The MAC entity shall cancel the pending SR and stop the corresponding sr-ProhibitTimer, if running, if this SR was triggered by beam failure recovery of an SCell and a MAC PDU is transmitted and this PDU includes an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which contains beam failure recovery information for this SCell.

· The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BFR of an SCell, which has no valid PUCCH resources configured, if a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined for the transmission of the MSGA payload, and this PDU contains an Enhanced BFR MAC CE or a Truncated Enhanced BFR MAC CE which includes beam failure recovery information of that SCell.

Proposal 14 (12/13): Changes for section 5.17 in R2-2205837 are agreed.

Proposal 15 (13/13): Proposed changes for section 6.1.3.43  in R2-2205837 are agreed.

Proposal 16 (10/13): In order to avoid the issue of NW not being able to deduce if the SpCell BFR happened to both BFD-RS sets, LCID is used for Enhanced Truncated BFR MAC CE with 1 octet Ci field.
Proposal 17 (13/13): Agree the following changes for section 6.1.3.43
· For Enhanced BFR MAC CE, a single octet Ci bitmap is used when the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected for SCell or for at least one BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8, otherwise four octets Ci bitmap is used.
· For Truncated Enhanced BFR MAC CE, a single octet Ci bitmap is used for the following cases, otherwise four octets Ci bitmap is used:

-
the highest ServCellIndex of this MAC entity's SCell for which beam failure is detected is detected for SCell or for at least one BFD-RS set of SCell and the evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed is less than 8;
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