3GPP TSG-RAN WG2 Meeting #108                                                              R2-1916538                                                    

Reno, Nevada, USA, 18 – 22 November 2019       

Agenda item:
6.1.4.3
Source: 

ZTE
Title: 
TP for Timing Delta MAC CE
Document for:
Discussion and Decision
Introduction

This TP is for the following offline and agreements:

R2-1915465
T_delta of IAB DL transmission timing alignment
Huawei, HiSilicon
discussion
Rel-16
NR_IAB-Core

R2-1915324
Signalling for IAB timing
Nokia, Nokia Shanghai Bell
discussion
Rel-16
NR_IAB-Core

R2-1915117
Discussion on case-1 OTA timing alignment
ZTE, Sanechips
discussion

DISCUSSION

- 
Huawei think we wait for R1 on Nokia P2

- 
On HW P3 FFS, ZTE think we don’t need SCS as this can be inferred anyway

MAC CE is defined for this

Assume we don’t include The number of guard symbols now (wait for R1)

Offline 58, Agreeable TP in R2-1916538, can take very latest R1 progress into account (ZTE)
2
Discussion

RAN2 agreed to define a new MAC CE for the timing delta information. To be specific, a new LCID should be assigned for the Timing Delta MAC CE. Since T_delta information is transmitted from parent IAB node to IAB node MT, it should be carried via DL-SCH, the Timing delta MAC CE could be identified by MAC subheader with pre-assigned LCID for DL-SCH. 

On the other hand, RAN4 has concluded that the granularity of T_delta for IAB OTA timing alignment is 64Tc for FR1 and 32Tc for FR2. In addition, RAN4 has concluded the ranges of T_delta for different SCS shown in the below table. The detailed signaling design is dependent on RAN2 decision. 

Table 1. Range of T_delta

	SCS [kHz]
	Max T_delta [Tc]
	Min T_delta [Tc]

	15
	- [image: image1.wmf]offset

TA 

N

/2 + 6256
	- [image: image2.wmf]offset

TA 

N

/2 - 70528

	30
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N

/2 + 6128 
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N

/2 - 35328

	60
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N

/2 + 6032
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N

/2 - 17664

	120
	- [image: image7.wmf]offset
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N

/2 + 6032
	- [image: image8.wmf]offset

TA 

N

/2 - 8816


As we can see, the granularity of T_delta may differ from different frequency bands, i.e. 64Tc for FR1 and 32Tc for FR2. However, in the actual deployment scenario, the backhaul link between one parent and one child node is located within one frequency range. Therefore, it is not necessary to indicate the FR information in the MAC CE. IAB node can determine it based on its backhaul link.  

With regard to SCS, different T_delta ranges are associated with different SCS as shown in Table 1. Length for T_delta field is analyzed below.

Table 2. Analyses for T_delta [3]
	FR
	Granularity [Tc]
	SCS [kHz]
	Range [Tc]
	Required index
	Length for T_delta [bit]

	FR1
	64
	15
	6256+70528=76784
	1199.75
	11

	
	
	30
	6128+35328=41456
	674.75
	10

	
	
	60
	6032+17664=23696
	370.25
	9

	FR2
	32
	60
	6032+17664=23696
	740.5
	10

	
	
	120
	6032+8816=14848
	464
	9


As we can see, for different frequency ranges and different SCS, at most 11 bits are need for T_delta field. It is not clear whether the SCS information should be indicated in the MAC CE or not. We may have the following two possibilities:

Suppose the SCS information should be included: At most 2 bits are needed to support four SCS values (e.g., 15, 30, 60, 120). Therefore, a fix size of 2-byte MAC CE can be defined, which include 11 bits timing delta, 2 bits SCS, and 3 reserved bits. 

Suppose the SCS information is not included: A fix size of 2-byte MAC CE can be defined, which include 11 bits timing delta information and 5 reserved bits. 

Since RAN1 did not mention using MAC CE to carry the SCS in the LS [1], we may leave it as FFS. So the MAC CE defined in this TP is based on the assumption that no SCS information is indicated in the MAC CE. Meanwhile, we may ask RAN1 for confirmation. 

Proposal: Include the TP below on the Timing Delta MAC CE into running CR to TS 38321.

3
Conclusion

Proposal: Include the TP below on the Timing Delta MAC CE into running CR to TS 38321.
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6
Protocol Data Units, formats and parameters

6.1
Protocol Data Units

6.1.1
General

Skip>>>>
6.1.2
MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response)

Skip>>>>
6.1.3
MAC Control Elements (CEs)

Skip>>>>
6.1.3.x
Timing Delta MAC CE

The Timing Delta MAC CE is identified by MAC subheader with LCID as specified in Table 6.2.1-1.

It has a fixed size and consists of two octets defined as follows (Figure 6.1.3.x-1):
-     R: Reserved bit, set to 0;
-
T_delta: This field indicates the index value Tdelta (0, 1, 2… 1199) used to control the amount of timing delta adjustment that MAC entity has to indicate (as specified in TS 38.xxx). The length of the field is 11 bits.
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Figure 6.1.3.x-1: Timing Delta MAC CE
Editor’s notes: It is FFS whether the SCS should be indicated in the Timing Delta MAC CE. RAN2 needs to confirm with RAN1.
Skip>>>>
6.2
Formats and parameters

6.2.1
MAC subheader for DL-SCH and UL-SCH

Skip>>>>
Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-45
	Reserved

	46
	Timing Delta

	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
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