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1 Introduction
This tdoc summarizes the outcome of the face-to-face Offline #60 held at the ongoing RAN2 meeting, with the following objective:
Offline 60, revision in R2-1916539, Can address FFSes, Face-to-Face THU afternoon (Samsung)

The goal was to resolve as many FFSs as possible in the endorsed IAB MAC running CR (R2-1915256), ideally removing all or as many as possible Editor’s Notes. The focus is solely on extending the LCID space. The following agreements were reached during the face-to-face offline session:
· To identify IAB–related MAC CEs in Rel-16, we will use existing LCID space (rather than the eLCID space).
· We will use value 33 (dec) to indicate use of eLCID, both on UL and DL; the final value may be changed by the NR MAC spec rapporteur depending on the reserved values used by other Rel-16 WIs and any potential clashes.
· If different value is chosen by MAC rapporteur, we prefer that as a minimum the same value is used for UL and DL if possible.
· A NOTE will be added specifying code points (binary) for the eLCID space (i.e. the mapping of code points to indices).
· [bookmark: _GoBack]We will reserve 128 values in the top of the eLCID space.
These agreements are captured in the TP below, overlaid on top of the endorsed IAB MAC running CR, and submitted to RAN2 for review and approval.
2 TP to IAB running MAC CR (rev -)
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[bookmark: _Toc524434278][bookmark: _Toc525763189]FIRST CHANGE

[bookmark: _Toc20428253]3	Definitions, symbols and abbreviations
[bookmark: _Toc20428254]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
HARQ information: HARQ information for DL-SCH or for UL-SCH transmissions consists of New Data Indicator (NDI), Transport Block size (TBS), Redundancy Version (RV), and HARQ process ID.
IAB-donor: gNB that provides network access to UEs via a network of backhaul and access links.
IAB-node: RAN node that supports NR access links to UEs and NR backhaul links to parent nodes and child nodes.

Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a Random Access procedure.
NR backhaul link: NR link used for backhauling between an IAB-node and an IAB-donor-gNB, and between IAB-nodes in case of a multi-hop backhauling.
PDCCH occasion: A time duration (i.e. one or a consecutive number of symbols) during which the MAC entity is configured to monitor the PDCCH.
Serving Cell: A PCell, a PSCell, or an SCell in TS 38.331 [5].
Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the SCG depending on if the MAC entity is associated to the MCG or the SCG, respectively. Otherwise the term Special Cell refers to the PCell. A Special Cell supports PUCCH transmission and contention-based Random Access, and is always activated.
Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the cells with a UL configured, using the same timing reference cell and the same Timing Advance value. A Timing Advance Group containing the SpCell of a MAC entity is referred to as Primary Timing Advance Group (PTAG), whereas the term Secondary Timing Advance Group (STAG) refers to other TAGs.
NOTE:	A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value. The duration of a timer is not updated until they are stopped or expires (e.g. due to BWP switching).
[bookmark: _Toc20428255]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
BSR	Buffer Status Report
BWP	Bandwidth Part
CE	Control Element
CSI	Channel State Information
CSI-IM	CSI Intereference Measurement
CSI-RS	CSI Reference Signal
CS-RNTI	Configured Scheduling RNTI
IAB	Integrated Access and Backhaul
INT-RNTI	Interruption RNTI
LCG	Logical Channel Group
LCP	Logical Channel Prioritization
MCG	Master Cell Group
NUL	Normal Uplink
NZP CSI-RS	Non-Zero Power CSI-RS
PHR	Power Headroom Report
PTAG	Primary Timing Advance Group
QCL	Quasi-colocation
RS	Reference Signal
SCG	Secondary Cell Group
SFI-RNTI	Slot Format Indication RNTI
SI	System Information
SpCell	Special Cell
SP	Semi-Persistent
SP-CSI-RNTI	Semi-Persistent CSI RNTI
SPS	Semi-Persistent Scheduling
SR	Scheduling Request
SS	Synchronization Signals
SSB	Synchronization Signal Block
STAG	Secondary Timing Advance Group
SUL	Supplementary Uplink
TAG	Timing Advance Group
TCI	Transmission Configuration Indicator
TPC-SRS-RNTI	Transmit Power Control-Sounding Reference Symbols-RNTI
ZP CSI-RS	Zero Power CSI-RS
NEXT CHANGE
[bookmark: _Toc20428329]6	Protocol Data Units, formats and parameters
[bookmark: _Toc20428330]6.1	Protocol Data Units
[bookmark: _Toc20428331]6.1.1	General
A MAC PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. In the figures in clause 6, bit strings are represented by tables in which the most significant bit is the leftmost bit of the first line of the table, the least significant bit is the rightmost bit on the last line of the table, and more generally the bit string is to be read from left to right and then in the reading order of the lines. The bit order of each parameter field within a MAC PDU is represented with the first and most significant bit in the leftmost bit and the last and least significant bit in the rightmost bit.
A MAC SDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. A MAC SDU is included into a MAC PDU from the first bit onward.
A MAC CE is a bit string that is byte aligned (i.e. multiple of 8 bits) in length.
A MAC subheader is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. Each MAC subheader is placed immediately in front of the corresponding MAC SDU, MAC CE, or padding.
The MAC entity shall ignore the value of the Reserved bits in downlink MAC PDUs.
[bookmark: _Toc20428332]6.1.2	MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response)
A MAC PDU consists of one or more MAC subPDUs. Each MAC subPDU consists of one of the following:
-	A MAC subheader only (including padding);
-	A MAC subheader and a MAC SDU;
-	A MAC subheader and a MAC CE;
-	A MAC subheader and padding.
The MAC SDUs are of variable sizes.
Each MAC subheader corresponds to either a MAC SDU, a MAC CE, or padding.
A MAC subheader except for fixed sized MAC CE, padding, and a MAC SDU containing UL CCCH consists of the four header fields R/F/LCID/(eLCID)/L. A MAC subheader for fixed sized MAC CE, padding, and a MAC SDU containing UL CCCH consists of the two header fields R/LCID.
Editors Note: It is FFS whether the second sentence in the paragraph immediately above also needs to be updated, which may not be likely, as there may not be any immediate use case for the fixed size MAC CE using eLCID. When IAB-node performs initial access (CCCH), the legacy format would in any case be used.





Figure 6.1.2-1: R/F/LCID/(eLCID)/L MAC subheader with 8-bit L field




Figure 6.1.2-2: R/F/LCID/(eLCID)/L MAC subheader with 16-bit L field


Figure 6.1.2-3: R/LCID MAC subheader
MAC CEs are placed together. DL MAC subPDU(s) with MAC CE(s) is placed before any MAC subPDU with MAC SDU and MAC subPDU with padding as depicted in Figure 6.1.2-4. UL MAC subPDU(s) with MAC CE(s) is placed after all the MAC subPDU(s) with MAC SDU and before the MAC subPDU with padding in the MAC PDU as depicted in Figure 6.1.2-5. The size of padding can be zero.


Figure 6.1.2-4: Example of a DL MAC PDU


Figure 6.1.2-5: Example of a UL MAC PDU
A maximum of one MAC PDU can be transmitted per TB per MAC entity.

NEXT CHANGE

[bookmark: _Toc20428356][bookmark: _Toc12717982]6.2	Formats and parameters
[bookmark: _Toc20428357]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;. If the LCID field is set to "100001", two additional octets are present in the MAC subheader containing the eLCID field and these two additional octets follow the octet containing LCID field.
Editors Note: The specific value xxxxxx of the LCID field which indicates the presence of the 16-bit eLCID field is FFS. Tables 6.2.1-1 and 6.2.1-2 will then need to be updated accordingly. Additionally, RAN2 needs to confirm if the same value is used for UL and DL.
-	eLCID: The extended Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU as described in tables 6.2.1-1a and 6.2.1-2a for the DL-SCH and UL-SCH respectively. The size of the eLCID field is 16 bits.
Editors Note: RAN2 to confirm whether MAC control elements and padding can also use eLCID.
NOTE:	The extended Logical Channel ID space and the relevant MAC subheader format is used, only when configured, on the NR backhaul links between IAB nodes or between IAB node and IAB Donor.
Editors Note: The NOTE immediately above may need to be updated depending on the progress of other Rel-16 WIs and whether the extended LCID space is used for any other Rel-16 feature apart from IAB.
Editors Note: The specific value of n (and whether the same values are used for UL and DL) in Tables 6.2.1-1a and 6.2.1-2a is FFS.

-	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
	Extended logical channel ID field

	3334-46
	Reserved

	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 octets)

	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 6.2.1-1a Values of eLCID for DL-SCH
	Index
	LCID values

	64–(216-65)
	Identity of the logical channel

	(216-64)–(216+63)
	Reserved



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
	Extended logical channel ID field

	3334–51
	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 octets 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


[bookmark: _Toc12718157]Table 6.2.1-2a Values of eLCID for UL-SCH
	Index
	LCID values

	64–(216-65)
	Identity of the logical channel

	(216-64)–(216+63)
	Reserved



NOTE:	For the eLCID space, the 16-bit codepoint 000…00 (all zeros) corresponds to the index value of 64, while the 16-bit codepoint 111…11 (all ones) corresponds to the index value of 216+63.

3GPP
image1.emf
LCID R Oct 1 F

L Oct 2


Microsoft_Visio_Drawing211111111111111111.vsdx
LCID
R

Oct 1
F
L
Oct 2



image2.emf
LCID R Oct 1 F

eLCID Oct 2

eLCID Oct 3

L Oct 4


Microsoft_Visio_Drawing1222222222222222.vsdx
LCID
R

Oct 1
F
eLCID
Oct 2
eLCID
Oct 3
L
Oct 4



image3.emf
LCID R Oct 1 F

L Oct 2

L Oct 3


Microsoft_Visio_Drawing322333333333333333.vsdx
LCID
R

Oct 1
F
L
Oct 2
L
Oct 3



image4.emf
LCID R Oct 1 F

eLCID Oct 2

eLCID Oct 3

L

L

Oct 4

Oct 5


Microsoft_Visio_Drawing3444444444444444.vsdx
LCID
R

Oct 1
F
eLCID
Oct 2
eLCID
Oct 3
L
L
Oct 4
Oct 5



image5.emf
LCID R Oct 1 R


Microsoft_Visio_Drawing434555555555555555.vsdx
LCID
R

Oct 1
R



image6.emf
MAC subPDU 

including MAC CE 1

MAC subPDU 

including MAC CE 2

MAC subPDU including 

MAC SDU

...

MAC subPDU including 

MAC SDU

MAC subPDU including 

padding (opt)

R/LCID 

subheader

Fixed-sized 

MAC CE

R/F/LCID/L 

subheader

Variable-sized 

MAC CE

R/F/LCID/L 

subheader

MAC SDU


Microsoft_Visio_Drawing545666666666666666.vsdx
MAC subPDU including MAC CE 1
MAC subPDU including MAC CE 2
MAC subPDU including MAC SDU
...
MAC subPDU including MAC SDU
MAC subPDU including padding (opt)
R/LCID subheader
Fixed-sized MAC CE
R/F/LCID/L subheader
Variable-sized MAC CE
R/F/LCID/L subheader
MAC SDU



image7.emf
MAC subPDU 

including MAC CE 1

MAC subPDU 

including MAC CE 2

MAC subPDU

including MAC SDU

...

MAC subPDU

including MAC SDU

MAC subPDU including 

padding (opt)

R/LCID 

subheader

Fixed-sized 

MAC CE

R/F/LCID/L 

subheader

Variable-sized 

MAC CE

R/F/LCID/L 

subheader

MAC SDU


Microsoft_Visio_Drawing656777777777777777.vsdx
MAC subPDU including MAC CE 1
MAC subPDU including MAC CE 2
MAC subPDU including MAC SDU
...
MAC subPDU including MAC SDU
MAC subPDU including padding (opt)
R/LCID subheader
Fixed-sized MAC CE
R/F/LCID/L subheader
Variable-sized MAC CE
R/F/LCID/L subheader
MAC SDU



