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Discussion/Decision
1 Introduction 
To keep connected UEs being synchronized in uplink, A MAC CE containing TA-cmd was agreed to be sent to UE at RAN2#58bis. The format of the TA-cmd MAC CE is not fixed. The main question seems to be the size of TA, which is addressed in this contribution. 
2 Discussion
In message 2 of the random access procedure, TA is 11 bit, which is needed size to align the uplink timing from the scratch. Considering TA-cmd is for the connected UEs, which has already been aligned within CP, 11 bit is much more than enough. As described in the figure 1, the longest time distance between two TA-cmds is T_sync. Assuming several hundreds m sec of T_sync, the UEs moving with the quite high speed will not be misaligned by more than what can be corrected with less than 8 bit TA.


[image: image1.emf]Message 2 received

T_sync starts

TA-cmd received

T_sync restarts

TA-cmd received

T_sync restarts T_sync expires


Figure 1: T_synch running

Followings summarize the timing drift caused by UE movement or oscillator offset.

· Effect of Doppler: when a UE moves with 350 km/h, the timing drift, mainly caused by tracking of Doppler in the UE, becomes around ±0.64 s per second. 

· Effect of oscillator offset: assuming the maximum oscillator offset of ±0.1 ppm, the maximum timing drift is ±0.1 s per second. 

It can be easily calculated from above how much timing drift is possible when UE is moving at 350 km/h as shown in the table 1.
	T_sync
	Maximum drift
	T_sync
	Maximum drift

	100 msec
	±0.17 s
	500 msec
	±0.42 s

	200 msec
	±0.23 s
	1 sec
	±0.74 s


Table 1: Maximum timing drift of the UE moving at 350 km/h

The resolution of TA command is 5s. Thus only 4 code points are required to adjust ±0.74 s timing drift [1]. Similar conclusion that less than 8 bit is needed for TA could be derived from a different angle. Uplink transmission timing of UE in connected mode shall not be drifted by more than CP length which is 4 s. Then at most 16 code points are required to adjust the worst case UE. 

Observation:  At most 16 code points are needed for TA cmd.
Because of byte-alignment of MAC payload, having less than 1 byte payload does not make sense. There is no scenario identified where TA cmd is frequently sent with other CE, therefore we believe it is not necessary to reserve any bits for the future use. For the simplicity, we propose to use whole 8 bit for TA cmd. 
Proposal: TA cmd is 8 bit. 
3 Conclusion
A text proposal is attached. RAN2 is asked to discuss the issue and make decision on it.
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6.1.3
MAC Control Elements

6.1.3.1
Buffer Status Report MAC Control Elements

Buffer Status Report (BSR) MAC control elements consist of either:

-
Short BSR format: one LCG ID field and one corresponding BS field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4 (figure 6.1.3.1-2).

The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1.-1.

The fields LCG ID and BS are defined as follow:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits.

-
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer. RLC control PDUs to be transmitted, RLC PDUs that have been transmitted and negatively acknowledged by the peer entity and PDCP control PDUs shall also be included in the buffer size computation. The RLC and MAC header sizes are not considered in the buffer size computation.The length of this field is 6 bits. The values taken by the Buffer Size field are shown in [Table 6.1.2.1-1].
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Figure 6.1.3.1-1: Short Buffer Status MAC control element
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Figure 6.1.3.1-2: Long Buffer Status MAC control element

6.1.3.2
C-RNTI MAC Control Element

The C-RNTI MAC control element is identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1-2.

It has a fixed size and consists of a single field defined as follows (figure 6.1.3.2-1):

-
C-RNTI: This field contains the C-RNTI of the UE. The length of the field is 16 bits.
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Figure 6.1.3.2-1: C-RNTI MAC control element

6.1.3.3
DRX Command MAC Control Element

The DRX Command MAC control element is identified by a MAC PDU subheader with and LCID as specified in table 6.2.1-1.

It has a fixed size of zero bits.

6.1.3.4
Timing Advance MAC Control Element

The Timing Advance MAC control element is identified by MAC PDU subheader with LCIDs as specified in table 6.2.1-1.
It has a fixed size and consists of a single field defined as follows (figure 6.1.3.4-1):
· Timing Advance: This field indicates the amount of timing adjustment in 0.5 s that UE has to apply. The length of the field is 8 bits.
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Figure 6.1.3.4-1: Timing Advance MAC control element
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