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Introduction

This report summarizes the email discussion below that took place during RAN2#119-e meeting.
[AT119-e][001][feMIMO] MAC centric (Samsung)


Scope: 1) Based on online progress and discussion, continue identify agreeable parts. 
2) MAC CR capturing agreements and agreeable parts. 


Intended outcome: Report, MAC CR


Deadline deadlines set by rapporteur. CB possibilities W2 tue, wed, fri

NOTE: Deadline for MAC CR will be further determined considering the status of the work.
Contact information

	Company
	Contact Name
	Email

	Nokia
	Samuli Turtinen
	samuli.turtinen@nokia.com

	LGE
	Hanul Lee
	hanul.lee@lge.com

	CATT
	Erlin Zeng
	erlin.zeng@catt.cn

	Samsung
	Seungri Jin
	seungri.jin@samsung.com

	Qualcomm
	Ruiming Zheng
	rzheng@qti.qualcomm.com

	OPPO
	ZhongdaDu
	duzhongda@oppo.com

	Apple
	Fangli XU
	fangli_xu@apple.com

	Langbo
	Xiaobo Zhang
	zhang_xiaobo@langbomobile.com

	vivo
	Chenli
	Chenli5g@vivo.com

	Intel
	Youn Heo
	Youn.hyoung.heo@intel.com

	ASUSTeK
	Xinra Kung
	Xinra_Kung@asus.com

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com


Phase I discussion

RAN2 briefly discussed the MAC centric issues during the online session, and only one agreement has made. However, most of issues need more discussion to make the clear agreements for the triggered issues.

R2-2208923
MAC centric summary – focus on initial topic
Samsung

DISCUSSION

P2

ZTE think network is always allowed to send the MAC CE and it is up to network to not cause ambiguity. On 2nd bullet, think this is RAN1 reponsibility. 

Oppo think this related to UE cap, If the UE doesn’t support MAC CE then the network need to configure by RRC, and take this as activated resources. IF supporting MAC CEs then UE need to wait.

Huawei think ti could be simple. If the UE has the information required for BFD the UE does it otherwise not. Don’t need to ask R1 for this very temporary situation . 

Intel think the motivation is that if there are more than two resources then MAC CE would be used. Think the MAC CE is only needed when no resources > 2 and this could be clarified.

Xiaomi think there can be different network impl, with and wo MAC CEs. Networks wo MAC CE support can configure up to 2 resources. 

Chair: Continue offline

P3

Two candidate solutions, LG and QC. Samsung think we need to resolve this in any case. 

LG think QC text is not sufficient to resolve this, not clear how the UE obtain the value. QC think the UE behaviour is clear in R1, think the timing is the decision critieron

ZTE think L1 determines this. Think the case of no PHR mode configured is missing in R1 spec and this need to be addressed. R2 TS should refer to R1 TS we can ask R1 to capture details. 

LG think that L1 doesn’t know which MAC entity is configured with 2PHRmode

Nokia think we can agree intention first. Think the QC paper describes it well. 

Huawei think that if the UE reports one value, there is anyway missing information, and this will not help the network operation. Intel agrees. 

Chair: Continue offline

P4

HW think this is not for thie WI

Nokia think that if the network decides to not use dyn power sharing it can be disabled, e.g. for the situation that we cannot report two PH. 

LG think the principle is that all PH for all MAC entities are reported in ONE PHR.

ZTE think that if two PH values are important then itg can be made mandatory. 

Chair: Continue offline

P5

LG has different understanding, type 3 text applies. 

P6

QC think that if current MAC CE can work, we don’t change it now 

OPPO ZTE Huawei LGE agrees

Nokia think this was mainly a mistake last meeting. 

Chair: can keep open and CB towards the end of meeting (but there seems to be significant opposition). 

P7 

This change try to clarify the mapping between TCI code point and configuration. OPPO think there is no serious problem b ut can agree to clarify last part of P7 

BFI_COUNTER of a BFD-RS set is set to 0 if the reference signals used for beam failure detection are updated by the BFD-RS Indication MAC CE.
Discussion

BFD-RS set related issues

Correction to BFI_COUNTER reset

In [1], [2], [12], all three contributions suggest if the reference signals used for beam failure detection are updated by the newly introduced BFD-RS indication MAC CE, the BFI_COUNTER of the associated BFD-RS set of the serving cell should be set to 0.

RAN2 made following agreement to correct the BFI_COUNTER reset operation when the reference signals used for beam failure detection are updated by the newly introduced BFD-RS indication MAC CE.
BFI_COUNTER of a BFD-RS set is set to 0 if the reference signals used for beam failure detection are updated by the BFD-RS Indication MAC CE.
The following TP from [12] can be considered if P1 will be agreed.

	5.17
Beam Failure Detection and Recovery procedure

--skipped--

2>
if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers or updated by the BFD-RS Indication MAC CE associated with a BFD-RS set of the Serving Cell:

3>
set BFI_COUNTER of the BFD-RS set to 0.


Question 1: Do companies agree on the proposed TP for BFI_COUNTER reset?

	Company
	Yes/No
	Additional comments

	 Xiaomi
	 
	No strong view. The issue may/may not be so critical once the BFD-RS Indication MAC CE is not sent very frequently.

	 Nokia
	Yes
	We could also just remove the word “updated”.

	 LGE
	Yes
	

	CATT
	Yes 
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	OPPO
	Yes 
	

	Apple
	Yes
	

	Langbo
	comment
	We are fine with this TP, but we think resetting BFI_COUNTER in clause 5.18.25 as [1] is clearer.

In addition, the TP above is from [12]. 

	vivo
	Yes
	

	ZTE
	Yes
	

	Intel
	Yes
	

	ASUSTeK
	Yes
	

	
	
	


Conclusion

Majority companies agree the proposed TP for BFI_COUNTER reset in [12], and one company proposed to remove the word “updated” in the TP. 
In below Q10, it is also discussed “all changes except the third change in [12]” will be merged to the Rap CR, we can update the proposal for Q10 including the result of this discussion (Q1):

All changes in [12] will be merged to the MAC Rap CR, and the third change is updated to remove word “updated”.
Handling of BFD-RS Set Configuration and Activation
In [3], one company insisted how to handle BFD-RS set configuration and activation based on the current specification is not clear and identified below issues with the candidate solutions.
Issue 1: In which case the new MAC CE is sent for activation. Does network send BFD RS indication MAC CE if the number of BFD RSs in both the BFD-RS sets configured by RRC is not more than two? i.e. Does network send BFD-RS indication MAC CE if the number of BFD-RSs in both the BFD-RS sets configured by RRC is only one?

Option 1: Even if UE support new MAC CE, this MAC CE is sent only in case that the number of BFD-RSs in any of the BFD RS sets configured by RRC is more than two (> 2).

In case the number of BFD-RSs in one set is >2 and in another set is <= 2:

Octets containing BFD-RS IDs of set with <= 2 BFD RSs is skipped in MAC CE; UE considers the RSs in that set as activated when it is configured by RRC.

Option 2: if UE support new MAC CE, this MAC CE is sent only in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is more than one ( > 1).

In case the number of BFD-RSs in one set is 1 and in another set is more than one (> 1):

Octets containing BFD-RS IDs of set with 1 BFD RSs is skipped in MAC CE; UE considers the RSs in that set as activated when it is configured by RRC.

Option 3: if UE support new MAC CE, this MAC CE is always sent.

In this case irrespective of number of RSs in the set, UE should wait for MAC CE.

Issue 2: How UE perform the beam detection until MAC CE is received.

Option 1: UE does not perform BFD before receiving MAC CE
There will be some time gap for UE do not perform the BFD.

Option 2: UE perform BFD using one or two BFD RS(s) in beginning of list configured by RRC

Specification (either RAN1 or RRC specification) define the initial BFD-RS(s) UE should monitor.

Option 3: UE uses the active TCI state for BFD before receiving MAC CE
Similar to the case that BFD RSs are not configured

In [13], same issue has treated and following two alternatives were proposed.

Alternative 1: The gNB can indicate the activation state (i.e. activated/deactivated) of the BFD-RS via RRC.

Alternative 2: The BFD-RS configured in failureDetectionSet1-r17 and failureDetectionSet2-r17 is activated when when the number of BFD-RS configured per Set is less than or equal to 2.
Rapporteur think these issues require further RAN2 discussion because there has no clear agreement how to handle BFD-RS Set configuration and activation related to the BFD-RS Indication MAC CE operation.

Question 2: Do companies agree the Issue 1 should be solved? If yes which option can be applied?

Option 1: Even if UE support new MAC CE, this MAC CE is sent only in case that the number of BFD-RSs in any of the BFD RS sets configured by RRC is more than two (> 2).

Option 2: if UE support new MAC CE, this MAC CE is sent only in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is more than one ( > 1).

Option 3: if UE support new MAC CE, this MAC CE is always sent.

	Company
	Yes (Option?) /No
	Additional comments

	 Xiaomi
	Yes (Option 1)  or (Option 4 or Option 5 from Question 3)
	When the BFD RS is used for BFD purpose should be clearly defined in the specification. Otherwise we will have IoT issue.

It seems that Option 1 for Question 2 and Option 5 of Question 3 is the same. Maybe we can adopt Option 5 from Question 3, then both Issue 1 and Issue 2 are resolved. The specification change would only to add some clarification text in the field description of failureDetectionSet in 38.331.

Both issue 1 and issue 2 can also be resolved by Option 4 from Question 3.

Option 2 does not work, when the gNB not support the MAC CE configures 2 RSs in any of the BFD RS sets. 

Option 3 does not work, since the gNB may not support this MAC CE.



	 Nokia
	No / depends
	This is related to the Issue 2.

We think the Option 2 under Issue 2 is sensible and can be applied for all scenarios. In this case, the MAC CE is used only for updating the BFD-RS sets and we don’t need to specify any rules when the MAC CE could be sent.

	 LGE
	Option 3
	We don’t want to have different behaviour depending on the number of configured resources. The unified behaviour is that BFD-RS resources are configured and the configured BFD-RS resources are activated by the BFD-RS indication MAC CE. We think this behaviour should be kept regardless of the number of configured resource, and the different behaviour complicates the UE behaviour while we don’t see any benefit.

	Ericsson
	
	This is not a critical feature. UE can start the operation after receiving g the MAC CE. MAC CE can be used with any configuration if UE supports it. We prefer not to make separate spec text depending on n of RSs configured.

	CATT
	With comments
	This is related to Q3. 

And, Option 3 is not very clear to us, especially the word ‘always’. We tend to think when and whether network sends the MAC CE are up to the NW so no need to specify anything regarding that in the specification. 

As also stated after Q3, it would be sufficient if we do not touch MAC spec but only do some clarification for the UE behaviour during the temporary period before receiving the MAC CE. UE’s behaviour when receiving the MAC CE is already clear and we do not see anything broken. 

	Samsung
	Option 3
	We think this MAC CE is generally applied to all cases, so no restrictions are required.

	Qualcomm
	Option 3
	Same view with Samsung. We prefer to have a unified solution to all cases (for simplicity)

	OPPO
	Option 3
	If network know UE support MAC CE, network can always send MAC CE shortly after the corresponding RRC signaling. So it is the period UE doesn’t receive MAC CE but RRC signaling is fairly short i.e. it is not a critical issue. Even in such short period UE’s behaviour is defined as if no BFD resource is activated.

	Apple
	Comments
	In our view, if UE supports the feature, and NW configures the failureDetectionSet1 and/or failureDetectionSet2, MAC CE will be sent to activate or update the resource for BFD. 

	Langbo
	Option 3
	Prefer no restriction on the number of BFD-RSs. We think whether network sends the MAC CE depends on whether the UE supports the MAC CE.

	vivo
	Option 3 or Option 2
	Option 2 is more accuracy, but we are agree with majority that this MAC CE should be applied to all cases to keep it simple. 

	ZTE
	No
	We do not think whether to send one DL MAC CE shall be specified in the specification, it is up to NW implementation since smart NW implementation will never send a confusing DL MAC CE to UE.

	Intel
	Comment
	RAN1 agreed to introduce both options: 1) RRC based, 2) MAC CE based. Our understanding is that these two options should be supported even if the UE supports MAC CE. 

Another point to consider is UE capability (maxBFD-RS-resourcesPerSetPerBWP-r17) which indicates the maximum number of supported BFD-RS resources per set per BWP (i.e. 1 or 2).

If the UE support only 1 RS, it would be ambiguous to support 2 RSs for option 1. 

In that sense, option 2 would be most reasonable. 

If other options are allowed, we could consider to change option 2 like follows. 

Option X: if UE support new MAC CE, this MAC CE is sent only in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is more than X, where X is maxBFD-RS-resourcesPerSetPerBWP-r17.

Alternatively, the cleanest option would be to have explicit configuration to enable MAC CE indication. 



Conclusion

It is better to make the conclusion of Q2 with Q3 based on companies’ view. 
Question 3: Do companies agree the Issue 2 should be solved? If yes which option can be applied?

Option 1 [3]: UE does not perform BFD before receiving MAC CE
Option 2 [3]: UE perform BFD using one or two BFD RS(s) in beginning of list configured by RRC (i.e. first two entities in the configured BFD RSs are initially activated)

Option 3 [3]: UE uses the active TCI state for BFD before receiving MAC CE

Option 4 [13]: The gNB can indicate the activation state (i.e. activated/deactivated) of the BFD-RS via RRC.

Option 5 [13]: The BFD-RS configured in failureDetectionSet1-r17 and failureDetectionSet2-r17 is activated when the number of BFD-RS configured per Set is less than or equal to 2.
	Company
	Yes (Option?) /No
	Additional comments

	 Xiaomi
	Yes (Option 4 or 5) 
	Both issue 1 and issue 2 can be resolved by either Option 4 or Option 5. 

For UEs not supporting the MAC CE, the RSs are also active and the number of RS per BFD RS set is no more than 2. This is the RAN1 agreement, and has already been captured in the RRC specification, as quoted below:

The failureDetectionSet1 and failureDetectionSet2 are always configured together, and not more than two reference signals are configured in one set for a UE that does not support the MAC CE based BFD-RS activation.

If all network vendors can confirm that all gNBs will implement the MAC CE, maybe we can simplify the UE implementation a little bit by only using the MAC CE to activate the BFD RS for the UE supporting the MAC CE. Then all RS configured for the two BFD RS set are not used for BFD, until the MAC CE is received to activate it.

	 Nokia
	Yes, Option 2
	Option 2 can be applied in all scenarios regardless of how many BFD-RS is configured for each BFD-RS set.

	LGE
	Option 1 
	As mentioned in Q1, we want to have the unified behaviour regardless of the number of configured resource. Thus, if the UE has not receive the MAC CE but has been configured the BFD-RS resource, there is not activated BFD-RS resource and the UE cannot perform BFD procedure.

	Ericsson
	Option 1
	Perfectly fine solution here

	CATT
	Option 1 or 3
	We think this is not something that deserves a lot of enhancements. We are OK with some simple clarification in the RRC spec, so that the UE behaviour for BFD is clear during the temporary period before receiving the MAC CE. This is not so critical as long as procedure is clear. So we think either 1 or 3 is sufficient.  

	Samsung
	Option 2
	We do not want for UE to have different implementation in terms of BFD monitoring case by case.
Option 2 can be applied to all cases and it is aligned with the case that UE do not support the MAC CE (i.e. RRC configures up to two BFD RSs for each BFD RS set

No MAC CE support (use RRC configured RS)

UE monitors the configured BFD RSs in each BFD RS set when UE receives the RRC configuration.

MAC CE support

Only option 2 allows same behaviour regardless of supporting MAC CE.

	Qualcomm
	Option 1
	The simplest solution.

	OPPO
	Option 1 
	As we previously answered this could be fairly short period

	Apple
	Option 1
	It’s the simplest solution and no spec change is needed.  

	Langbo
	Option 1
	Option 1 is the simplest and most suitable solution.

We think if UE supports the MAC CE, when/how the UE performs BFD should depend on the MAC CE. When the MAC CE is multiplexed with an RRCReconfiguration message which configures the failureDetectionSet1-r17 and failureDetectionSet2-r17, this issue may be not critical.

	vivo
	Option 1
	The BFD-RS configured in failureDetectionSet1-r17 and failureDetectionSet2-r17 is activated when the number of BFD-RS configured per Set is less than 2. If the number of BFD-RS configured per Set is equal or larger than 2, UE should perform BFD after receiving MAC CE.

	ZTE
	Option 5 for the case where no more than two BFD-RSs are present in each BFD-RS set.

For other cases, we need to ask RAN1.
	We do not think the monitoring of BFD-RS can be discussed in RAN2, from RAN2 perspective, the MAC layer only receive the ‘indication’ from lower layer. 

	Intel
	Option 1
	As long as MAC CE is expected, option 1 is simple enough. 


Conclusion

Based on the comments from the companies, it is clear that the clarification of this issue is required and there are several options companies provided to solve this issue.

Rapporteur summarize the issue based on the understanding.
RAN1 agreed to introduce both options for BFD-RS configuration and activation: 1) RRC based, 2) MAC CE based. These two options should be supported even if the UE supports MAC CE. 

However, UE behaviour if there are no more than 2 RSs configured in each BFR-RS set before receiving the BFD-RS indication MAC CE is not clear. 

Rapporteur want to discuss further based on the candidate solutions provided in the previous offline discussion. Following options are on the table based on Rapporteur understanding and it will be discussed in Phase II discussion (section 5).

Option 1: If UE support BFD-RS indication MAC CE, when this MAC CE is sent is NW implementation (i.e. there are no restriction on the NW)

UE assume the RSs in each BFD-RS set as activated in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is less than or equal to maxBFD-RS-resourcesPerSetPerBWP-r17.

Option 2: If UE support BFD-RS indication MAC CE, this MAC CE is sent only in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is more than maxBFD-RS-resourcesPerSetPerBWP-r17.

UE assume the RSs in each BFD-RS set as activated in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is less than or equal to maxBFD-RS-resourcesPerSetPerBWP-r17.
Option 3: If UE support BFD-RS indication MAC CE, UE assume the RSs in each BFD-RS set as deactivated and UE does not perform BFD before receiving the MAC CE.
PHR

PH selection in case DC not configured with twoPHRMode

In [4] and [5], both contributions proposed the UE behaviour of PH selection in DC case, when PHR is reported through the MAC entity that is not configured with twoPHRMode, based on the current specification, the UE selects one value of Type 1 power headroom from two calculated values. However, how to select one value is not specified. There are two candidiate solution from the [4][5].

Option 1 [4]: UE selects the one value of the Type 1 power headroom associated with the SRS-ResourceSet with a lower SRS-ResourceSetId from two calculated values of different TRPs
Option 2 [5]: UE should provide one value of the Type 1 power headroom for the first actual PUSCH repetition for a PUSCH transmission or for a reference PUSCH transmission associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
According to [5], RAN1 specification is already specified that UE should provide and determine the actual or virtual PH values based on whether an actual PUSCH repetition associated with one TRP that overlaps with slot n where the PHR MAC CE is transmitted.
Question 4: What is the correct UE operation regarding how to select the one value of Type 1 power headroom from two calculated values when the PHR MAC CE is transmitted towards a MAC entity not configured with twoPHRMode?

Option 1 [4]: UE selects the one value of the Type 1 power headroom associated with the SRS-ResourceSet with a lower SRS-ResourceSetId from two calculated values of different TRPs
Option 2 [5]: UE should provide one value of the Type 1 power headroom for the first actual PUSCH repetition for a PUSCH transmission or for a reference PUSCH transmission associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
	Company
	Option
	Additional comments

	 Nokia
	Option 2
	From NW point of view, reporting real PH when available is preferred to always reporting first one.

	 LGE
	Option 1
	We think the PH selection issue cannot be resolved with Option 2. According to the current specification, if there are actual transmissions on both TRP in slot n, UE provides only Type 1 PH for both TRP, and if there are virtual transmission on both TRP in slot n, UE provides only Type 3 PH for both TRP. 
Thus, based on Option 2, it is not clear which TRP’s PH value should be reported if both PH are provided for same type transmission. In simple way, we propose to report TRP1’s PH value, i.e., Option 1.

If majority companies want to go Option 2, the proposed text in [5] is not enough and it should be fixed.

[38.213 Clause 7.7.1]

If a UE is provided twoPHRMode on active UL BWP [image: image2.png]


 of carrier [image: image4.png]


 of serving cell [image: image6.png]


 and is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', the UE provides two Type 1 power headroom reports in a slot [image: image8.png]


, where
-
if the UE provides a first Type 1 power headroom report for an actual PUSCH repetition of a PUSCH transmission starting earliest in slot [image: image10.png]


 that is associated with one SRS resource set, 
-
if the UE transmits PUSCH repetitions associated with the other SRS resource set in slot [image: image12.png]


, the UE provides a second Type 1 power headroom report for a first actual PUSCH repetition associated with the other SRS resource set that overlaps with slot [image: image14.png]


  //(Actual + Actual)
-
else, the UE provides a second Type 1 power headroom report for a reference PUSCH transmission associated with the other SRS resource set, where //(Actual + Virtual)
…unnecessary part omitted…
-
else, if the UE provides a Type 1 power headroom report for a reference PUSCH transmission associated with the first SRS resource set, the UE provides a Type 1 power headroom report for a reference PUSCH transmission associated with the second SRS resource set, where //(Virtual + Virtual)
…unnecessary part omitted…

	Samsung
	Option 2
	PH selection is already agreed by RAN1 and RAN2 can apply this rule.

	Qualcomm
	Option 2
	First to answer LGE’s question about it is not clear which TRP’s PH will be reported in option 2

The option 2 proposal is to report PH value for the first actual PUSCH transmission or for a reference PUSCH transmission associated the TRP that overlaps with the slot where the PHR MAC CE is transmitted. 

For simplicity to understand the option 2, the reported TRP should be the first actual PUSCH transmission that overlaps with the timing that PHR MAC CE is transmitted.

We provide a figure to illustrate this proposal in our contribution [5]. C&P here with slight extension to cover all cases. The labels (actual/virtual) in the figure below are based on our understanding from RAN1 spec, and we also think it is aligned with the highlight marked in LGE comments. Based on the figure, if only one PH value is selected to report, the one PH value should be reported in the following way. For example,

For the serving cells in MAC entity 2 in the figure below, UE reports the actual PH value for TRP1 for cell 1, the actual PH value for TRP2 for cell 2, the virtual value for cell 3, the actual PH value for TRP1 for cell 4, and the actual value for TRP2 for cell 5.

So, the key point is that the reported PH value associated the TRP overlapping where the PHR MAC CE transmitted. This principle can also be observed from the RAN1 spec in these places (‘starting earliest in slot n’ or ‘overlap with slot n’).
In fact, in RAN1 spec, there is nowhere to say that UE should always report PH value for one specific TRP, such as TRP1 or the a lower SRS-ResourceSetId (TRP). 

Another aspect of option 2 is to report the first actual PH value that overlaps with the slot n where PHR MAC CE is transmitted. 

If we follow the option 1, if UE is always fixed to report PH to one specific TRP (for example TRP 1), in the example figure below, UE should report a virtual PH value for TRP 1 for cell 2 in MAC entity 2. We think it is useless for network than that UE reports the actual PH for TRP 2 for cell 2, because the there is an actual PUSCH transmission in TRP 2 for cell 2. So, fixed one specific TRP to report PH is not a good way. 

During online discussion, some companies seem to have concern that why UE only report one PH value if twoPHRMode is configured for one CG. 

This is because based on the RAN2 agreements made in the last meeting, UE should generate legacy PHR MAC CE if the PHR MAC CE is transmitted towards a MAC entity not configured with twoPHRMode.

If PHR is transmitted towards a MAC entity NOT configured with twoPHRMode (LTE or NR), 

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

In summary, we think option 2 is the best to be aligned with the current RAN1 specification and RAN2 agreement. 

We are fine to further refine the TP if option 2 can be agreed.


[image: image15.emf]PUSCH transmission 

carrying PHR MAC-CE

MAC entity 1

TRP1 Cell 1 in MAC entity 2 TRP2

Slot n

TRP2 Cell 2 in MAC entity 2

Cell 3 in MAC entity 2 TRP2

TRP1

TRP1

Actual PH value for TRP1

Actual PH value for TRP2

Virtual PH value for TRP1 

and TRP2

TRP1 Cell 4 in MAC entity 2 TRP2

Actual PH value for TRP1

Virtual PH value for TRP2

Virtual PH value for TRP1

Actual PH value for TRP2

TRP1

Cell 5 in MAC entity 2

TRP2

Actual PH value for TRP1

Actual PH value for TRP2

Slot n


[38.213 Clause 7.7.1]

If a UE is provided twoPHRMode on active UL BWP [image: image17.png]


 of carrier [image: image19.png]


 of serving cell [image: image21.png]


 and is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', the UE provides two Type 1 power headroom reports in a slot [image: image23.png]


, where
-
if the UE provides a first Type 1 power headroom report for an actual PUSCH repetition of a PUSCH transmission starting earliest in slot [image: image25.png]


 that is associated with one SRS resource set, 
-
if the UE transmits PUSCH repetitions associated with the other SRS resource set in slot [image: image27.png]


, the UE provides a second Type 1 power headroom report for a first actual PUSCH repetition associated with the other SRS resource set that overlaps with slot [image: image29.png]


  

-
else, the UE provides a second Type 1 power headroom report for a reference PUSCH transmission associated with the other SRS resource set, where 
…unnecessary part omitted…
-
else, if the UE provides a Type 1 power headroom report for a reference PUSCH transmission associated with the first SRS resource set, the UE provides a Type 1 power headroom report for a reference PUSCH transmission associated with the second SRS resource set, where 
…unnecessary part omitted…
[LGE]

We are OK that actual Type 1 PH is selected first, and then if there is no actual transmission, the reference PH is selected, as in Option 2.

However, the text in Option 2 is not interpreted as "Actual Type 1 PH is prioritized than Virtual Type 1 PH" because Actual Type 1 PH and Virtual Type 1 PH are combined with "or" in one sentence, so they have same priority.

The text may be modified as follows:

6> obtain one value of the Type 1 power headroom, for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell;

7> if there is at least one real transmission, for the first real transmission associated with one TRP;

7> else if there is no real transmission, for a reference format associated with one TRP; or

The detailed text can be discussed in CR phase.


	OPPO
	Option 3: to capture in RAN1 spec
	We noticed that there is similar case captured in RAN1’s spec:

For a UE configured with EN-DC/NE-DC and capable of dynamic power sharing, if E-UTRA Dual Connectivity PHR [14, TS 36.321] is triggered, the UE provides power headroom of the first PUSCH, if any, on the determined NR slot as described in clause 7.7.
In the case before LTE side is always not configured with twoPHRMode, when PHR of NR cell is reported via LTE MAC CE, UE also need pick a PHR, which is “the 1st PUSCH on the determined NR slot as described in clause 7.7”.  So another alternative is to send LS to RAN1 so that all similar case is captured in the same place of the spec.

	Apple
	Option 2
	We share QC’s view. 

	Langbo
	Option 2
	

	 Vivo
	 Option 2
	We share the same view as Qualcomm, and RAN1 already have the conclusion below:

Agreement

If a UE does not support option 4 (Calculate two PHRs),
If the PHR reporting is actual PHR, the UE uses the set of power control parameters corresponding to a first (earliest) repetition that overlaps with the first slot in which the PUSCH that carries the PHR MAC-CE is transmitted.

If the PHR reporting is virtual PHR, it is reported based on legacy procedures.

Note: RAN2 may further discuss PHR triggering aspects related to mTRP PUSCH repetition



	ZTE
	Option 3
	Agree with the OPPO’s suggestion, RAN2 is not in charge of the PH calculation, we send a LS to RAN1 ask how UE obtain one PH value if twoPHRmode is not configured but the mTRP PUSCH repetition is enabled, and let RAN1 capture UE behaviour in their TS, we can use such reference sentence  as below:

4>
else (i.e. this MAC entity is not configured with twoPHRMode):

5>
if this Serving Cell is configured with multiple TRP PUSCH repetition and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:

6>
obtain the value of the Type 1 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and obtain the value; or

6>
obtain the value of the Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.

5>
else:

6>
obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.




Conclusion

Majority companies agree to Option 2 to select the one value of Type 1 power headroom from two calculated values when the PHR MAC CE is transmitted towards a MAC entity not configured with twoPHRMode. But some companies suggested to send LS to RAN1 to ask how UE obtain one PH value if twoPHRmode is not configured but the mTRP PUSCH repetition is enabled.

Following options are possible.

Option 1: RAN2 specify in MAC spec that UE should provide one value of the Type 1 power headroom for the first actual PUSCH repetition for a PUSCH transmission or for a reference PUSCH transmission associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.

Option 2: RAN2 send LS to RAN1 to ask RAN1 capture UE behaviour in RAN1 spec how UE obtain one PH value if twoPHRmode is not configured but the mTRP PUSCH repetition is enabled.
Rapporteur think sending LS to RAN1 and implementing this feature in RAN1 specification requires more time, so it is not desire to keep the specification unstable for certain of versions.

Proposal 1: UE provides one value of the Type 1 power headroom for the first actual PUSCH repetition for a PUSCH transmission associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted, or if there is no actual PUSCH transmission, for a reference PUSCH transmission for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.

In addition, [6] assumed that when a MAC entity is not configured with twoPHRMode, then the UE reports only one PH for all the serving cells regardless if they are configured with mTRP PUSCH repetition. If the UE only report PH for one of the PUSCH transmission, it might not provide full picture to the NW and difficult for the NW to use dynamic power sharing. Currently it is possible for the UE implementation to omit PH values for cross cell group serving cells when the UE does not support power saving. However, it seems impossible to disable cross cell group reporting when the NW does not intend to use dynamic power sharing.

Question 5: Do companies agree the below proposal in [6]?
Proposal: It should be possible for the NW to disable cross cell group PH reporting. When cross cell group PH reporting is disabled, the UE only reports PH values for the serving cells of the corresponding cell group.

	Company
	Yes /No
	Additional comments

	 Nokia
	Yes
	The overhead becomes larger with more features introduced and it also makes dynamic power sharing more difficult to be used. It is preferred to make it possible to disable cross cell group reporting. 

Such omitting is allowed from the UE side anyway for the UEs not supporting dynamic power sharing.

	 LGE
	No 
	Currently, in DC case, PHR includes PH values for all serving cell of both MAC entities, except when dynamic power sharing is not supported. We think this is a basic principle of PHR.

The reason that the exceptional case is allowed that:

-
If MCG is configured with FR1/FR2 and SCG is configured with FR2/FR1, respectively, two cell group don’t share power dynamically and the UE performs transmission power control independently per cell group, according to TS 38.213 Clause 7.6.2. Thus, there is no need for UE to couple PHR procedures of two cell groups and the UE “may” omit the octets containing PH and PCMAX for Serving Cells in the other MAC entity.

However, two TRP is not related to the case where not supporting dynamic power sharing. Therefore, the basic principle should be kept.

	Samsung
	No
	We do not want to introduce the new feature without critical problem.

	Qualcomm
	No
	It is too late to introduce new feature.

	OPPO
	No
	We also have difficulty to understand why the issue is related to twoPHRMode issue.

	Apple
	No
	It’s a new feature and not only related to the FeMIMO PHR design. 

	Langbo
	No
	We share Qualcomm’s view. 

	vivo
	No
	It is a new feature. 

	ZTE
	No
	WI have been closed, no new feature shall be introduced.


Conclusion

Majority companies disagree to introduce the new feature at this stage. So, the proposal to disable cross cell group PH reporting are not pursued.

Proposal 2: Disabling cross cell group PH reporting from the NW is not supported.
Report of Type 3 PH values

According to TS 38.321 V17.1.0, when a serving cell is configured with mTRP PUSCH repetition and twoPHRMode is configured for the corresponding MAC entity, the UE reports either two Type1 PH values or one Type3 PH value. However, according to TS 38.213 Clause 7.7, the UE does not report any Type 3 PH value:

“If a UE is provided twoPHRMode on active UL BWP [image: image31.png]


 of carrier [image: image33.png]


 of serving cell [image: image35.png]


 and is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', the UE provides two Type 1 power headroom reports in a slot [image: image37.png]


, where…”

Based on this reason, [7] proposed that the sentences in Clause 5.4.6 related to Type3 PH report when twoPHRMode is configured and mTRP PUSCH repetition is configured is removed. This issue can be easily checked by RAN1 so it will be shortly discussed during the online meeting.

Question 6: Do companies agree to remove the sentences related to Type 3 PH report when twoPHRMode is configured and mTRP PUSCH repetition is configured?
	Company
	Yes /No
	Additional comments

	 Nokia
	Yes
	Although this does seem correct and we are fine with the proposal, since we are anyway considering sending LS to RAN1 we should indicate what we do to them (just in case they have forgotten it from their specifications).

	 LGE
	No 
	We have different understanding. According to TS 38.213 Clause 7.7, the UE reports Type 3 PH regardless of twoPHRMode.

According the current specification, the UE provides Type 3 PHR:

-
if Type 1 report is based on virtual but Type 3 report is based on actual.

[38.213 Clause 7.7]
the UE

-
provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-
provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission
twoPHRMode is applied for Type 1 PHR, and there is no problem on the current text.

	Qualcomm
	No
	Per the quoted text from LGE, 

-
provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission

UE may report Type 3 PH value if there is an actual SRS transmission in the slot where is no actual PUSCH transmission (no matter twoPHRMode is configured or not)

	OPPO
	Send LS to RAN1 to check
	First of all, we wonder the case when twoPHRMode is configured but the concerned serving cell is configured with PUSCH repetition and belongs to a MAC entity configured with twoPHRMode, should we also take same solution?

[image: image38.png]4> else (i.e. this MAC entity is not configured with twoPHRMode):

5> if this Serving Cell is configured with multiple TRP PUSCH repetition and the MAC entity this
Serving Cell belongs to is configured with woPHRMode:

6> obtain one value of the Type 1 power headroom from two calculated values of different TRPs
for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving
Cell and obtain the value: or




Secondary, it looks like people are looking the reason behind from RAN1 spec to interpret the MAC spec. Since either type1 and type3 PHR value is obtained from PHY layer, we would like to send LS to RAN1 to check what is the right understanding. Then if necessary we can update MAC spec, if any.

	Apple
	Send LS to RAN1
	The safe way is to ask RAN1 to check it.  

	vivo
	LS to RAN1
	We understand that RAN1 have not defined report Type 3 PHY value in case twoPHRMode is configured. It is safer to check with RAN1. 

	ZTE
	Send LS to RAN1 along with the previous question
	

	
	
	


Conclusion

RAN2 already sent LS to RAN1 for this issue.

Beam indication in Enhanced Multiple Entry PHR MAC CE

In RAN2#118-e meeting, it was concluded that beam presence indication is needed (i.e. case 2), but there was no time to go into the details of P7-1/7-2/7-3 on how the PHR format should be like during the online session or during the CR review phase. 

	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.


The current PHR format is rather non-optimal with separate Bi field for each cell as that byte would be needed even though there is no additional beam information to be reported. [6] suggested that Adding per PHR bitmap indicating which serving cells have beam information present after the Ci field as agreed last meeting. In addition, 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.

Rapporteur think the proposed change of MAC CE format has benefit in terms of optimization (i.e. signaling reduction) but it requires the NBC for the reason of optimization.

Question 7: Do companies agree whether change the Enhanced Multiple Entry PHR MAC CE format as RAN2 agreed in RAN2#118-e or not?

Add per PHR bitmap indicating which serving cells have beam information present after the Ci field as agreed last meeting.
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.
	Company
	Yes /No
	Additional comments

	 Nokia
	Yes
	Fine if we are not to do any NBC change. But there are still many NBC changes anyway, not only this one, so arguing that NBC changes are not possible anymore is a bit strange argument to make. 

	 LGE
	No 
	We don’t see any issues on the current MAC CE. 

	Samsung
	No, but
	We don’t want to NBC change in this stage, and the current MAC CE has no problem. If other NBC in MAC spec is adopted from other WI, we can revisit this issue.

	Qualcomm
	No
	In the last meeting, RAN2 have agreed that beam presence indication (i.e., Bi field) is needed for MPE MAC CE and indicates the presence of {SSBRI/CRI new MPE/R} for this beam. 

So, the current MAC CE has no functional issue and reflects the RAN2 agreements. We don’t prefer to optimize the MAC CE format at this late stage.

	OPPO
	No
	Agree with LGE and don’t NBC change due to optimization is necessary.

	Apple
	No
	Current MAC CE has no problem, and we should avoid the NBC change at this stage. 

	Langbo
	No
	We share LGE’s view.

	vivo
	No
	Agree with LGE’s view.

	ZTE
	No
	

	ASUSTeK
	No
	

	
	
	


Conclusion

Majority companies disagree to change the MAC CE format for optimization reason and have consensus on that the current MAC CE has no problem.

As a conclusion, RAN2 do not agree to change the Enhanced Multiple Entry PHR MAC CE format anymore.
Unified TCI state
Clarification of Unified TCI States Activation/Deactivation MAC CE

Pi field in Unified TCI States Activation/Deactivation MAC CE indicates whether ith TCI codepoint has multiple or single TCI state. From [8], it’s not clear which TCI state ID field(s) in Unified TCI state activation/deactivation MAC CE corresponds to ith TCI codepoint. In other words, mapping rule between TCI codepoint and TCI state ID according to TCI codepoint’s ordinal position is missing. In addition, if ith TCI codepoint is not mapped to any TCI state ID field, it’s not clear how to interpret Pi field since there is no TCI state ID for ith TCI codepoint.

Question 8: Do companies agree to clarify following aspects for Pi field in Unified TCI States Activation/Deactivation MAC CE?

Mapping between TCI state ID and TCI codepoint by ordinal position of TCI codepoint among all the TCI codepoints.

Ignore Pi field if ith TCI codepoint is not mapped to any TCI state ID field.

	Company
	Yes /No
	Additional comments

	 Nokia
	 Yes 
	The main point seems to be how to interpret the TCI state IDs if joint TCI states are used: If Pi is set to 1, then it corresponds to two TCI states among the “TCI State ID” fields, and those should be listed in order. 

	 LGE
	No 
	It is not clear what the issue is in the current text. 

	Ericsson
	
	Ok to clarify

	CATT
	No
	Actually we are not sure if this is a real issue. 

	Samsung
	No strong view
	Just clarification so we are fine to add this.

	Qualcomm
	Yes (partial)
	The first bullet in the proposal is a clarification (‘by ordinal position of TCI codepoint’). This could be fine.

The second bullet is an error case. It shouldn’t happen in a correct network configuration (MAC CE).

	OPPO
	No
	When pi bit set be 1, then there is a pair of TCI state mapped to one codepoint in DCI, otherwise only one. So naturally it will be done in order. Hence 1st part clarification is not necessary.

The MAC CE is of variable length. It is possible less than 8 codepoint has mapped TCI state hence some of the pi bit will be invalid. Again from the length information, UE actually can deduce how much pi bits are invalid. 

So in short it seems nothing is broken for current TCI state format.

	Apple
	No strong view. 
	We are fine with the clarification.

	vivo
	No strong view
	It is not essential. Some clarification could be discussed.

	ZTE
	No strong view
	Can clarify 

	Intel
	No strong view
	If majority have the same understanding, there would be no need to clarify. 

At least, this CR is to clarify 1) all code-points are not associated i.e. less 8 (16 for separate) TCI states are included in this MAC CE, 2) in this case, Pi should be ignored (which is a bit obvious, though). 



	ASUSTeK
	Yes
	It’s beneficial to add this clarification which also exists in description of (Enhanced) TCI States Activation/Deactivation for UE-specific PDSCH MAC CE. 

	
	
	


Conclusion

Slightly majority companies prefer to clarify the Pi field in Unified TCI States Activation/Deactivation MAC CE. Rapporteur think the details will be discussed in CR phase.

Proposal 3: Pi field in Unified TCI States Activation/Deactivation MAC CE is further clarified for following aspects.

Mapping between TCI state ID and TCI codepoint by ordinal position of TCI codepoint among all the TCI codepoints.

Ignore Pi field if ith TCI codepoint is not mapped to any TCI state ID field (i.e. in case that less than 8 codepoints are indicated in the MAC CE).

Clarification on the deactivated SCell of the unified TCI-state

In Release 17, it is agreed to configure a reference cell with unified TCI states, and the UE uses the unified TCI states of the reference cell for transmissions/receptions via a target cell. The base station configures the RRC parameter unifiedTCI-StateRef for the target cell, where the RRC parameter unifiedTCI-StateRef indicates the reference cell. In [9] provided the example when the reference cell is deactivated, the wireless device is not able to transmit/receive via the target cell as the wireless device no longer has access to the beam configuration parameters (e.g., unified TCI states) of the reference cell.

Based on above reason, [9] provided following candidate solutions:

Option 1: Keep the reference cell activate as long as the target cell is active. 

Do not configure SCell deactivation timer in the reference cell, alike PUCCH SCell.

Option 2: Restart SCell deactivation timer of the reference cell when the SCell deactivation timer of the target cell is restarted.

Question 9: Do companies agree the issue? If yes, which option is preferred?

Option 1: Do not configure SCell deactivation timer in the reference cell, alike PUCCH SCell. 

Option 2: Restart SCell deactivation timer of the reference cell when the SCell deactivation timer of the target cell is restarted.

	Company
	Yes (Option) /No
	Additional comments

	 Xiaomi
	Yes (Option 1 or Option 2) 
	The issue is the same as PUCCH SCell. Within a PUCCH group, if the PUCCH SCell is deactivated, but other SCells are activated, the HARQ feedback or CSI via PUCCH SCell is not able to be transmitted. If the PUCCH SCell is activated and any other SCell within the PUCCH group is deactivated, there is no issue. For MAC CE-based SCell activation/deactivation, the gNB can have the full control on all SCell activation/deactivation within the PUCCH group. However the start of the sCellDeactivationTimer could be triggered by the DL DCI indicating an uplink grant or downlink assignment, or PUSCH via CG or PDSCH via SPS. It is difficult to align the active time of multiple sCellDeactivationTimer(s) across different SCells. 
In legacy, the specification does not allow SCell deactivation timer configured for the PUCCH SCell, as quoted below:

-
configuring sCellDeactivationTimer timer per configured SCell (except the SCell configured with PUCCH, if any): the associated SCell is deactivated upon its expiry;

For the reference cell used for the unified TCI state, we could use the same solution as used for the PUCCH SCell. Or if we could also better control on the sCellDeactivationTimer to align the active time between the reference cell and the target cell sharing the TCI state from the reference cell.

	 Nokia
	No
	There’s no reason why the configuration would not be available even if the cell was deactivated: That seems a strange statement. So we are not sure if there is a real problem.

	 LGE
	Option 1 
	Both options work but we think Option 1 is simpler than Option 2.

	Ericsson
	No
	We are also wondering if the issue is same as for PUCCH. Here, to our understanding, UE only uses the information in the configuration but actually considers it in the cell where unifiedTCI-StateRef is configured in. This parameter does not determine from which cell the RS is actually received. That control is in QCL-Info(field cell) for DL and joint TCI state  and in TCI-UL-State(field servingCellId). Hence, if this is issue it was issue already with original TCI-State with QCL-Info and field cell as those are not new parameters.

	CATT
	No
	Not sure if this is really an issue. 

	Samsung
	No
	We first need the clear agreement if the configuration in the deactivated SCG is kept or not. 

Regardless of this clarification, we share the view from Ericsson that there are no real problem.

	Qualcomm
	No
	

	OPPO
	No
	We also think TCI state configuration of the reference cell should be still valid even it is deactivated.

	Apple
	No
	

	Langbo
	No
	

	vivo
	No
	Not clear about the issue. 

	ZTE
	No
	Agree with Samsung, and we do not think the configuration of the SCell will be dummied once it is deactivated.

	ASUSTeK
	No
	

	
	
	


Conclusion

Majority companies provide the view that the TCI state configuration of the reference cell should be still valid even it is deactivated. So the proposals are not needed and it is better to capture the RAN2 understanding as an agreement. This issue is already asked to RAN1.

Minor corrections

There are miscellaneous corrections (i.e. mostly minor corrections) provided by [7][10][11][12] and those changes can be merged to the MAC Rap CR [10]. Following aspects can be reviewed and will be added to MAC Rap CR.

In [7], initial state of unified TCI state

All changes in [11]

All changes except the third change in [12]

Question 10: Any comments on the minor corrections merged to the MAC Rap CR [10]?

In [7], initial state of unified TCI state

All changes in [11]

All changes except the third change in [12]

	Company
	Yes/No
	Additional comments

	 Nokia
	No comments
	

	 LGE
	No comments
	

	Langbo
	agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Conclusion

Majority companies agree to add the miscellaneous corrections (i.e. mostly minor corrections) provided by [7][10][11][12] and those changes can be merged to the MAC Rap CR [10].
Proposal 4: MAC Rap CR collect miscellaneous corrections provided in [7][10][11][12].
Phase II discussion

As result of the Q2/Q3, it is better to discuss further to solve the issue.

RAN1 agreed to introduce both options for BFD-RS configuration and activation: 1) RRC based, 2) MAC CE based. These two options should be supported even if the UE supports MAC CE. However, UE behaviour if there are no more than 2 RSs configured in each BFR-RS set before receiving the BFD-RS indication MAC CE is not clear. 

Rapporteur want to discuss further based on the candidate solutions provided in the previous offline discussion. Following options are on the table based on Rapporteur understanding.

Option 1: If UE support BFD-RS indication MAC CE, when this MAC CE is sent is NW implementation (i.e. there are no restriction on the NW)

UE assume the RSs in each BFD-RS set as activated in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is less than or equal to maxBFD-RS-resourcesPerSetPerBWP-r17.

Option 2: If UE support BFD-RS indication MAC CE, this MAC CE is sent only in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is more than maxBFD-RS-resourcesPerSetPerBWP-r17.

UE assume the RSs in each BFD-RS set as activated in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is less than or equal to maxBFD-RS-resourcesPerSetPerBWP-r17.
Option 3: If UE support BFD-RS indication MAC CE, UE assume the RSs in each BFD-RS set as deactivated and UE does not perform BFD before receiving the MAC CE.
Question 3-2: Which option is prefer to clarify the UE operation before receiving the BFD-RS indication MAC CE?

Option 1: If UE support BFD-RS indication MAC CE, when this MAC CE is sent is NW implementation (i.e. there are no restriction on the NW)

UE assume the RSs in each BFD-RS set as activated in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is less than or equal to maxBFD-RS-resourcesPerSetPerBWP-r17.

Option 2: If UE support BFD-RS indication MAC CE, this MAC CE is sent only in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is more than maxBFD-RS-resourcesPerSetPerBWP-r17.

UE assume the RSs in each BFD-RS set as activated in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is less than or equal to maxBFD-RS-resourcesPerSetPerBWP-r17.
Option 3: If UE support BFD-RS indication MAC CE, UE assume the RSs in each BFD-RS set as deactivated and UE does not perform BFD before receiving the MAC CE.
Option 4: A new configuration parameter indicates if the MAC CE BFD RS is enabled or not. If it is enabled, the RSs are only activated upon reception of the MAC CE. If it is not enabled, the RS are activated when configured and the network never sends the MAC CE.
	Company
	Preferred Option
	Additional comments

	Nokia
	Option 1 + Option 2

Object: Option 3
	Option 1 only covers the case the number of BFD-RSs in any of the BFD-RS sets configured by RRC is less than or equal to maxBFD-RS-resourcesPerSetPerBWP-r17. Option 2 is required for the case the number of BFD-RSs in any of the BFD-RS sets configured by RRC is more than maxBFD-RS-resourcesPerSetPerBWP-r17.

Option 3 does not work in case NW does not support the BFD-RS MAC CE.

	Xiaomi
	At least Option 2
	Since a few network vendors confirmed that the network may not support the BFD-RS MAC CE, we think that Option 3 should be excluded. Otherwise the UE not supporting the BFD-RS MAC CE cannot be configured with BFD RS from two BFD RS sets.

Option 2 should be the baseline function when the network only supports the RRC configuration for BFD RS, and this is the same for the UE capability of only supporting the RRC configuration for BFD RS. 

For Option 1, we wonder whether we have such gNB implementation where the gNB supporting more than maxBFD-RS-resourcesPerSetPerBWP-r17 BFD RS does not support the MAC CE based activation. Maybe this gNB implementation is not realistic.

	Huawei
	Option 4, or any alternative that only depends on UE configuration (and not on UE capability)
	Normally, the UE behaviour depends only on the UE configuration, not on the UE capability, and it is the network responsibility to ensure that the UE configuration is compatible with the 

We think it is wiser to follow the usual principles.

For other MAC CEs, there is a configuration to say whether the MAC CE is enabled or not, it is simple to do exactly the same.

If there is an alternative to this (option 4) that follows the usual principles, we are also ok to consider it, but neither 1, nor 2 nor 3 follow the usual principles, so we find they are not good ideas.

	OPPO
	Option 3
	We still think this is the simplest solution. If people start to argue they can’t support option 3 because network may not support MAC CE, maybe we can even remove the MAC CE scheme since it doesn’t work either if UE doesn’t support.

	Samsung
	Option 1 
	We think the option 1 can cover all scenario without different UE implementation.

Aligned UE operation to monitor initially RRC configured BFD RSs regardless of supporting MAC CE.

If two BFD RSs are configured in a certain BFD RS set, Option 1 allows MAC CE to indicate either BFD RS in the BFD RS set. But Option 2 not allow to indicate a BFD RS in the BFD RS set because MAC CE is only sent in case that the number of BFD RSs in any of the BFD RS sets configured by RRC is more two in this case.

	Intel
	Option 2
(Option 4 is also ok)
	Option 2 seems simple and reasonable for now. We understand a potential flexibility that Samsung pointed out above. However, if the UE is capable of supporting 2 BFD-RSs and MAC CE, we wonder why gNB configures only 2 BFD-RSs and select only one. It might be more practical to measure both BFD-RSs or to configure more than 2 BFD-RSs as candidate? 

	LGE
	Option 1 or Option 2
	In Phase 1, we supported Option 3, but now we understood the network vendor’s concern that NW may not support BFD-RS indication MAC CE. In this sense, we are OK with both Option 1 and Option 2.

	ZTE
	Option 1 is preferred

Object option 3
	We tend to share the same view of Samsung. Option 1 have more flexibility.

The reason why we object option 3, one is NW may need to be obliged to be sent a DL MAC CE, another one is operations for UE support MAC CE and UE not support MAC CE is not aligned as Samsung mentioned .

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Conclusion

TBD
Proposal 1: UE provide one value of the Type 1 power headroom for the first actual PUSCH repetition for a PUSCH transmission or for a reference PUSCH transmission associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.

Proposal 2: Disabling cross cell group PH reporting from the NW is not supported.
Proposal 3: Pi field in Unified TCI States Activation/Deactivation MAC CE is further clarified for following aspects.

Mapping between TCI state ID and TCI codepoint by ordinal position of TCI codepoint among all the TCI codepoints.

Ignore Pi field if ith TCI codepoint is not mapped to any TCI state ID field (i.e. in case that less than 8 codepoints are indicated in the MAC CE).

Proposal 4: MAC Rap CR collect miscellaneous corrections provided in [7][10][11][12].
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