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[bookmark: _Ref165266342]Introduction
The following email discussion was agreed in RAN2#107 with the intention to progress the MAC CE design for eMIMO. 
[107bis#59][NR eMIMO] MAC CE design (Vivo)
	DL MAC CE design to activate/deactivate TCI states for mTRP operation. Both single PDCCH and multiple PDCCH mTRP should be considered
      Intended outcome: List of agreeable proposals
      Deadline: Next Meeting
The questions given below are based on the LS [1][2] from RAN1 and to guide us through the open issues in this topic as outlined by companies’ contributions submitted to RAN2#107. According to the RAN2#107 meeting discussion, RAN2 agreed to use the dynamic MAC CE based approach to indicate the TCI states. The RAN1 responses [2] regarding the RAN2 questions can be also found in the Annex B. The RAN2 agreement is quoted as follows:
Agreements:
1. We will adopt a dynamic MAC CE based approach.

Discussion
Information indicated by the MAC CE
According to the companies’ contributions, some MAC CE formats need to indicate (e.g. implicitly) the TRP index (i.e. either TRP#1 and TRP#2). However it is not clear how this TRP index in the MAC CE is used by the UE, as it seems that the UE only needs to know the TCI state when receiving the PDSCH regardless of the TRP index. Companies providing the answer “Yes” are kindly requested to providing the use cases of indicating the TRP index in the MAC CE.
Question 1: Does the MAC CE need to indicate which TRP (i.e. either TRP#1 or TRP#2) a TCI state belongs to?
	Company Name
	Answer (Yes/No)
	Comments

	OPPO
	No
	

	CATT
	No
	But haven’t we already reached a conclusion on this in Chongqing meeting?

	MediaTek
	No
	We are sorry that previously we provide a wrong description to Option 4. The intention of Option 4 does not intend to signal TCI state of different TRPs by different MAC CEs. Instead, we propose that Rel-15 TCI state MAC CE is still used for indicating an activated TCI state for each TCI codepoint without change, while a new MAC CE is applied to activate/deactivate the second TCI state for each TCI codepoint (regardless of which TRP the second TCI state is associated with). So, our solution does not suggest/restrict that all the TCI state in the new MAC CE should belong to second TRP, and therefore does not violate RAN2 understanding that “UE does not need to know via MAC CE that a TCI state corresponds to a specific TRP”.

We apologize again for our wrong description to option 4 before (i.e. new MAC CE is for second TCI state of each codepoint, not for TCI state of second TRP). We correct the related description for option 4 in Question 5 and in Annex C.

	Qualcomm
	No
	In last RAN2 meeting, it has been agreed that ‘RAN2 understands that the UE does not need to know via MAC CE that a TCI state corresponds to a specific TRP.’

	Ericsson
	No
	

	Futurewei
	No
	RAN2 agreement from last meeting can be followed.

	Samsung
	No
	

	Huawei, HiSilicon
	No
	

	ASUSTeK
	No
	We see no need to indicate TRP index. 

	ZTE
	No
	

	vivo
	No
	

	Nokia
	No
	



	Summary:
All companies agree that the MAC does not need to indicate which TRP (i.e. either TRP#1 or TRP#2) a TCI state belongs to.


Observation 1: the MAC does not need to indicate which TRP (i.e. either TRP#1 or TRP#2) a TCI state belongs to.
For companies considering that the MAC CE needs to indicate which TRP (i.e. either TRP#1 or TRP#2) a TCI state belongs to, when the TCI codepoint is only linked to one TCI state, it seems that the MAC CE also needs to indicate the TRP index or the mapping between the TRP index could be also fixed in the specification. However it is also not very clear how this TRP index in the MAC CE is used by the UE when the TCI codepoint is only linked to one TCI state.
Question 2: For companies providing answer “Yes” to Question 1, when the TCI codepoint is only linked to one TCI state, which TRP (i.e. either TRP#1 or TRP#2) does the TCI state belong to? And how is the TRP index indicated?
	Company Name
	Answer
	Comments

	
	
	

	
	
	



The following Question 2 is to collect company views on whether there is any restriction/rule for the mapping between the TCI codepoint and the activated TCI state for TRP#1/TRP#2. “All combinations” means that a TCI codepoint can include either one or two TCI state(s), and the TCI state mapped to the TCI codepoint can be any TCI state. Companies providing the answer “No” is kindly requested to provide the detailed descriptions on the mapping restriction(s)/rule(s).
Question 3: Should all combinations be supported for the mapping between the TCI codepoint(s) and activated TCI states for TRP#1/TRP#2?
	Company Name
	Answer (Yes/No)
	Comments

	OPPO
	Yes
	There should be no restriction on the mapping between TCI codepoint and activated TCI states according to RAN1 design.

	CATT
	Yes
	Seems to be no reason to rule out some of the combinations.

	MediaTek
	Yes
	Share same view with OPPO.

	Qualcomm
	Yes
	

	Ericsson
	yes
	This would be according RAN1 reply LS to have “dynamic” e.g. flexible mapping

	Futurewei
	Yes
	No reason for RAN2 to introduce mapping restriction.

	Samsung
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ASUSTeK
	Yes
	Actually, same as input in LS from RAN1

	ZTE
	Yes
	No restriction is needed

	vivo
	Yes
	

	Nokia
	Yes
	



	Summary:
All companies agree that all combinations should be supported for the mapping between the TCI codepoint(s) and activated TCI states for TRP#1/TRP#2.


Observation 2: All combinations should be supported for the mapping between the TCI codepoint(s) and activated TCI states for TRP#1/TRP#2.

Detailed MAC CE format
According to the current MAC specification [11], the legacy “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” which indicates the the activation/deactivation status of the TCI state has an “R” bit which could be used to modifiy this MAC CE format without introducing a new LCID. Or the Rel-16 UE can use a new MAC CE format which reuses the LCID of the legacy “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” [10]. Another way is to design a new MAC CE by allocating a new LCID.
Question 4: Which of the following Options is used to indicate whether a TCI codepoint corresponds to 1 or 2 TCI states?
· Option 1: Modify the legacy “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” by setting the value of the “R” bit to 1. [4][7] 
· Option 2: Modify the legacy “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” by reusing the legacy LCID based on the UE capability. [10]
· Option 3: Design a new MAC CE (i.e. by allocating a new LCID).
	Company Name
	Answer (Option x)
	Comments

	OPPO
	Option3
	We think by introducing a new MAC CE is the clean and simple solution.

	CATT
	Option 3
	A new MAC CE is clean and clear, therefore we’d prefer this way. 

	MediaTek
	Option 3
	Prefer not to modify legacy MAC CE.

	Qualcomm
	Option 3
	A new MAC CE with new LCID should be introduced.

	Ericsson
	Option 3
	LCID field should inform the UE on the format of the MAC CE by reading the header so UE can determine the format before the body of the MAC CE is interpreted.

	Futurewei
	Options 1 or 3
	Both are acceptable; option 1 has the benefit of saving a LCID.

	Samsung
	Option 3
	Same view with OPPO, it is cleaner way compared to other options.

	Huawei, HiSilicon
	Option 1 or option 3
	There will be many other new MAC CEs defined because of other RAN1 agreements, so it makes sense not to introduce a new MAC CE when not really necessary.

	ASUSTeK
	Option 3
	We believe that a new MAC CE is able to achieve full flexibility of mapping TCI states and TCI code point, also lower the signaling overhead in MAC-CE at the same time. 

	ZTE
	Option 1/option 2
	In our understanding , there is no need to waist a new LCID for a MAC CE that have a similar usage with an existing MAC CE, and that is why we have R bit in the MAC CE. In addition, considering we will have SCell ID and BWP ID in the first byte, the R bit will be there anyway for all the solutions proposed.
Therefore, we prefer to modify the existing MAC CE to adapt to mTRP transmission , and use the R bit (e.g. R = 0 refer to legacy format; R = 1 refer to the new format) or RRC configuration (i.e. if multiple TRP operation is configured) to identify the new MAC CE format .. 

	vivo
	Option 3
	

	Nokia
	Option 3
	Cleaner with a new MAC CE with new LCID.



	Summary:
Most companies support Option 3.


Proposal 1: A new MAC CE (i.e. by allocating a new LCID) is used to indicate whether a TCI codepoint corresponds to 1 or 2 TCI states.
According to the companies’ contributions [4]-[10], several different MAC CE formats are proposed. The final content of the MAC CE may need to be modified according to the MAC CE content discussion given in Section 2.2. The following Question is trying to collect company preference on the general structure of the MAC CE format. The detailed MAC CE format diagrams for each option can be found in Annex C. As the structures of the candidate MAC CE formats are quite diverse, companies are suggested to provide their views on one or more options which could be acceptable in the specification. 
Question 5: Which of the following MAC CE formats are acceptable in the specification?
· Option 1: Using 2 bitmaps to activate at most 2 TCI states for each codepoint. [4][7]
· Option 2: Rel-15 TCI state MAC CE still be used for indicating the activated TCI states without change. The new MAC CE works for providing the mapping relationship between activated TCI states (from Rel-15 TCI state MAC CE) and each TCI codepoint. [5]
· Option 3: 1 or 2 explicit TCI state IDs for each TCI codepoint [5][9]
· Option 4: The new MAC CE is applied to activate/deactivate the TCI states for the second TRP only. The TCI states of the first TRP is indicated by the existing MAC CE.Rel-15 TCI state MAC CE is still used for indicating an activated TCI state for each TCI codepoint without change. The new MAC CE is applied to activate/deactivate the second TCI state for each TCI codepoint. [6]
· Option 5: The MAC CE indicates the TCI States activation/deactivation for UE-specific PDSCH for two TRPs in a TCI state group manner. [7]
· Option 6: The MAC CE indicates the TCI States activation for UE-specific PDSCH for two TRPs in a TCI state group manner, and a bit string in MAC CE is used to indicate the number of the activated TCI state group. [7]
· [bookmark: _Toc16798401][bookmark: _Toc16843337][bookmark: _Toc16798575][bookmark: _Toc7596867][bookmark: _Toc16843338][bookmark: _Toc16798402][bookmark: _Toc16798576]Option 7: One byte bitmap is included in the MAC CE, each field is corresponding to the code point in the DCI and indicates whether the corresponding code point in DCI indicates either one or two TCI states. The TCI-StateId(s) of the activated TCI state(s) for each code point in DCI is included in the MAC CE, these TCI-StateIds are included in ascending order based on the code point. [8]
· Option 8: The activated TCI state is mapped to the TCI STATE Pair-field in the MAC CE. [10]
	Company Name
	Answer (Option x) (multiple selections)
	Comments

	OPPO
	Option7
	

	CATT
	
	Any simple design that received majority’s support would be OK for us. As ran1 has notified us “The maximum number of activated TCI states in mTRP operation is 8.” In our thinking one simple way is to have
- a full bitmap indicating which 8 TCI states out of all N states are activated, and then
- a 36-bit bitmap indicated which 8 TCI state(s) combination are linked to the 8 DCI codepoints. 

Note that in the 2nd step above, we need 36 bits since there are in total 36 possible combinations (8 with single TCI state, and 28 with two TCI states) when choosing single or a pair out of 8 TCI states indicated by 1st bullet. 

	MediaTek
	Prefer revised option4
	We slightly prefer the revised option 4 because it has a simple MAC CE format.

	Qualcomm
	Option 2 or 3
	

	Ericsson
	Option 7 or Option 3
	

	Futurewei
	Option 1 if R bit is used to use the same R15 LCID; option 3 for new MAC CE
	Options 1 or 3 are preferred; 
options 6, 7 are less efficient versions of option 3, while option 8 is a combination mixing of option 1 and option 3.

	Samsung
	Option 3 or Option 7
	We prefer the option 3 than option 7 because option 7 requires the additional RAN1 impact for the mapping between DCI and code points in this MAC CE.

	Huawei, HiSilicon
	Option 1, option 3
	We prefer to reuse the existing MAC CE unmodified, which is interpreted as 2 bitmaps by the UE when configured with a second PDSCH in the BWP but if majority of companies want this to be a new MAC CE, option 3 is acceptable to us.

	ASUSTeK
	Option 3, Option 7
	We think the desired option should at least support explicit TCI state ID indication for the following reasons: 
· To enable full flexibility of TCI states pairing and also linking to a TCI code point
· To save signaling overhead introduced by bit-map based indication. 

Furthermore, it is not an efficient way to achieve TCI state activation via two MAC-CE. 

	ZTE
	Option 1/3/7/8
	Our original intention is to utilize R bit to distinguish the new format with legacy one.

	vivo
	Option 3
	It seems that Option 3 is mostly acceptable to companies and clearer from the specification

	Nokia
	Option 2 
	The new MAC CE to provide up to 36 bits codepoints mapping as CATT commented. The TCI states activation deactivation can be done with legacy MAC CE. When both needs to be updated, both legacy MAC CE and the new MAC CE can be sent while if only the codepoints mapping to be updated, only the new MAC CE to be sent.



	Summary:
3 companies support Option 1.
2 companies support Option 2.
8 companies support Option 3.
1 company support Option 4.
5 companies support Option 7.
1 company support Option 8.


Observation 3: Most companies support Option 3.
The following question is to collect company views on which Options as listed in Question 4 are not acceptable. Companies are kindly requested to provide the reasons (e.g. restrictions/drawbacks) why those Options are not acceptable.
Question 6: Which of the above MAC CE formats as listed in Question 5 are not acceptable?
	Company Name
	Answer (Option x) (multiple selections)
	Comments

	OPPO
	
	It’s not preferable to us to extend the legacy MAC CE format by adding another bitmap to indicate the second TCI state which is not desirable from overhead perspective.

	CATT
	
	As said, we prefer new MAC CE and we are OK with any simple design that receives majority’s support. 

	MediaTek
	
	We prefer new MAC CE rather than modify R15 legacy MAC CE.  Fine with any simple design based on new MAC CE.

	Qualcomm
	
	The new MAC CE should provide the bundling relationship for 2 TCI states for each TCI codepoint.

	Ericsson
	Option 4
	Using two MAC Ces is somewhat problematic. These should be specified to be in same MAC PDU and still there could be error cases if one of them cannot be processed correctly.

	Futurewei
	Options 2, 4 and 6
	Options 2 and 4 would need two MAC CEs for TCI activation/deactivation; 
option 6 would consume too much overhead.

	Samsung
	Option 1, 2, 4, 5 and 6
	Option 2 and 4: two-step MAC CEs are not preferred because UE doesn’t know the second MAC CE will be received after receiving the first MAC CE (i.e. legacy one).
Option 1 and 5: it could not support the full flexible mapping, require many octets if option 5 support full flexibility.
Option 6: Not clear to make the group because group can be composed of one TCI state or two TCI states. We think the proposed bitmap option couldn’t know the mapping.

	Huawei, HiSilicon
	Options 2, 4
	Any option requiring two MAC CEs to be sent instead of one
Any option with a mix of bitmap and IDs

	ASUSTeK
	Option 1, Option 2, Option 4, Option 5, Option 6 
	Concerns on flexibility of indication/pairing and introduced signaling overhead

	ZTE
	Option 2,4,5,6
	Option 2/Option 4, we prefer to have a single MAC CE based solution.
Option 5/6, it will be difficult for option 5/6 to cover all the combination. 

	vivo
	
	We prefer a new MAC CE. And using two MAC CE seems problematic in some case that the two MAC CEs may not arrive at the UE in sequence due to the HARQ retransmission.

	[bookmark: _GoBack]Nokia
	
	Should not modify the legacy MAC CE.



	Summary:
Most companies prefer a new MAC CE.
2 companies raise the concerns on Option 1.
5 companies raise the concerns on Option 2.
6 companies raise the concerns on Option 4.
3 companies raise the concerns on Option 5.
4 companies raise the concerns on Option 6.


Observation 4: It seems that many companies have concerns on Option 2/4 regarding the arrival time of the two MAC CE(s). 
Observation 5: It seems that many companies have concerns on Option 1/5/6 regarding the support of all combinations and the signaling overhead.
Proposal 2: The MAC CE indicates 1 or 2 explicit TCI state IDs for each TCI codepoint.
Proposal 3: The text proposal in Annex D is considered as the baseline.

Conclusions
In this email discussion, we discussed the content and the format of the MAC CE for activating/deactivating TCI states for mTRP operation. Regarding the content of the MAC CE, it seems that company’s views are quite aligned. Regarding the detailed format of the MAC CE, it seems that the company solutions are quite diverse. The rapporteur would suggest companies to adopt the MAC CE which is acceptable to most companies.  
Observation 1: the MAC does not need to indicate which TRP (i.e. either TRP#1 or TRP#2) a TCI state belongs to.
Observation 2: All combinations should be supported for the mapping between the TCI codepoint(s) and activated TCI states for TRP#1/TRP#2.
Observation 3: Most companies support Option 3.
Observation 4: It seems that many companies have concerns on Option 2/4 regarding the arrival time of the two MAC CE(s). 
Observation 5: It seems that many companies have concerns on Option 1/5/6 regarding the support of all combinations and the signaling overhead.
Proposal 1: A new MAC CE (i.e. by allocating a new LCID) is used to indicate whether a TCI codepoint corresponds to 1 or 2 TCI states.
Proposal 2: The MAC CE indicates 1 or 2 explicit TCI state IDs for each TCI codepoint.
Proposal 3: The text proposal in Annex D is considered as the baseline.
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Annex A
The following diagram is extracted from 38.321 [11]:
	
Figure 6.1.3.14-1: TCI States Activation/Deactivation for UE-specific PDSCH MAC CE



Annex B
The following texts are extracted [2]:
	Question 1: Should the pairing of the TCI states be flexible such that each TCI state can be dynamically paired with each TCI state or is there an upper limit of pairs by configuration? 
Answer 1:  From RAN1 perspective, MAC CE based enhancement is preferred so that the pairing of the TCI states can be flexible. Each TCI state can be dynamically paired with another TCI state, assuming dynamic here means pairing via MAC-CE. From RAN1 perspective, some restrictions on pairing may be introduced but this will not impact RAN2 work.
Question 2: What is the total number of activated TCI states in mTRP operation?
Answer 2: The maximum number of activated TCI states in mTRP operation is 8. The number of bits of TCI field in DCI is 3 if higher layer parameter tci-PresentInDCI is enabled. The total number of simultaneously activated TCI states is up to 8.



Annex C
The following diagrams are extracted from company contributions:
	Option 1: Using 2 bitmaps to activate at most 2 TCI states for each codepoint [4] 

Figure 2: An example of Ti field in enhanced MAC CE used for TCI states Activation/Deactivation for PDSCH

	Option 2: Rel-15 TCI state MAC CE still be used for indicating the activated TCI states without change. The new MAC CE works for providing the mapping relationship between activated TCI states (from Rel-15 TCI state MAC CE) and each TCI codepoint. [5]

Figure 2 Enhanced TCI States Activation/Deactivation PDSCH MAC CE in option 1

	Option 3: 1 or 2 explicit TCI state IDs for each TCI codepoint [5] [9]

Figure 3 Enhanced TCI States Activation/Deactivation PDSCH MAC CE in option 2

	Option 4: The new MAC CE is applied to activate/deactivate the second TCI states for each TCI codepointthe second TRP only. The first TCI states of the first TRPassociated with each TCI codepoint is indicated by the existing MAC CE.


Figure 6.1.3.yy-1: Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE

	Option 5: The TCI States activation/deactivation for UE-specific PDSCH for two TRPs in a TCI state group manner. [7]
As shown in Figure 3, for example, T0 and T1 make group #1, T0 indicates activation/deactivation of TCI state #0 for TRP 0 and T1 indicates activation/deactivation of TCI state #0 for TRP 1.
[image: ]
Figure 3 option5: TCI States activation/deactivation for UE-specific PDSCH MAC CE in a group manner

	Option 6: The MAC CE indicates the TCI States activation for UE-specific PDSCH for two TRPs in a TCI state group manner, and a bit string in MAC CE is used to indicate the number of the activated TCI state group. [7]
[image: ]
Figure 4 option 6: TCI States activation for UE-specific PDSCH MAC CE in a group manner

	Option 7: One byte bitmap is included in the MAC CE, each field is corresponding to the code point in the DCI and indicates whether the corresponding code point in DCI indicates either one or two TCI states. [8]

Figure 1 Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE

	Option 8: The activated TCI state is mapped to the TCI STATE Pair-field in the MAC CE. [10]
TCI STATE Pair i : this field indicates the activate TCI state pair for decoding the single DCI scheduling  multi-TRP transmission. The TCI STATE Pair is mapped to the codepoint of the DCI transmission configuration indication field. The codepoint in DCI is mapped to the TCI STATE pair sequence, for example, the TCI STATE pair 1 shall be mapped to the codepoint value “0”, the TCI STATE pair 2 shall be mapped to the codepoint value “1”, and so on. The maximum number of activated TCI state pair is 8.
The most 3 significant bits represent the first TCI state in this pair which is mapped to the active Ti field, the “000” indicate the first activate TCI state, the  ‘001’ indicates the second TCI state and so on.
The least 3 significant bits represent the second TCI state  in this pair which is mapped to the active Ti field, the “000” indicate the first activate TCI state, the  ‘001’ indicates the second TCI state and so on.
If the most 3 significant bits are equal with the least 3 significant bits, it means that only one TCI state is mapped to the code point in DCI.
[image: ]



Annex D
The following text proposals are based on [5][9].
------------------------------------Start of Change----------------------------------------------------------------------------

[bookmark: _Toc20428321]5.18.x	Enhanced Activation/Deactivation of UE-specific PDSCH TCI state
The network may activate and deactivate the configured TCI states for the codepoint of the DCI Transmission configuration indication field as specified in TS 38.212 [9] for PDSCH of a Serving Cell by sending the Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE described in clause 6.1.3.x. The configured TCI states for PDSCH are initially deactivated upon configuration and after a handover.
The MAC entity shall:
1>	if the MAC entity receives an Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE.

--------------------------------------Next Change-----------------------------------------------------------------------------
[bookmark: _Toc534933497]6.1.3.x	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
The Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a variable size consisting of following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	BWP ID: This field indicates a DL BWP for which the MAC CE applies as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9]. The length of the BWP ID field is 2 bits;
-	Ci: This field indicates whether the octet containing TCI state IDi,2 is present. If this field is set to "1", the octet containing TCI state IDi,2 is present. If this field is set to "0", the octet containing TCI state IDi,2 is not present;
-	TCI state IDi,j: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5], where i is the index of the codepoint of the DCI Transmission configuration indication field as specified in TS 38.212 [9] and j represents the index of TRP. The TCI codepoint to which the TCI States for TRP1 and TRP2 are mapped is determined by its ordinal position among all the TCI codepoints with sets of TCI state IDi,j fields for TRP1 and TRP2, i.e. the first TCI codepoint with TCI state ID0,1 and TCI state ID0,2 shall be mapped to the codepoint value 0, the second TCI codepoint with TCI state ID1,1 and TCI state ID1,2 shall be mapped to the codepoint value 1 and so on. The TCI state ID for TRP 2 (i.e. TCI state IDi,2) is optional based on the indication of the Ci field. The maximum number of activated TCI codepoint is 8 and the maximum number of TRP is 2.
-	R: Reserved bit, set to "0".


Figure 6.1.3.x-1: Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
--------------------------------------Next Change-----------------------------------------------------------------------------
[bookmark: _Toc12751617]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-456
	Reserved

	46
	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS / CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octet)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding



Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–51
	Reserved

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octet Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding
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