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1. Introduction
In RAN1 #40bis the following text regarding timing advance and rx timing deviation for 7.68Mcps TDD was presented [1], and agreed for inclusion in TR25.809 (the RAN1 TR for 7.68Mcps TDD work item) :
9.x
Timing Advance

[Description:]

The timing advance procedure shall be based on that described in section 4.3 of [7] with the exception that the required timing advance, 'UL Timing Advance' TAul will be represented as a 7 bit number (0-127).

The ‘UL Timing Advance’ is signalled to the UE by RRC signalling

The signalled timing advance ‘UL Timing Advance’ shall be the multiplier of 4 chips which is nearest to the required timing advance.

[Rationale:]

The timing advance procedure is based on that of 3.84Mcps. In order to cover the same timing advance in terms of time (assuming the same propagation delay can be tolerated at 7.68Mcps as at 3.84Mcps) and to maintain the same granularity of signalled timing advance in terms of number of chips, the number of bits required to signal timing advance is 7 bits. 

10.2.2
UTRAN measurement abilities

[Editor’s note: relates to section 5.2 of TS25.225].

Table 10.2.2.2 defines the UTRAN measurement abilities supported.

Table 10.2.2.2: UTRAN measurement abilities

	Measurement ability
	Notes

	[…]
	

	RX Timing deviation
	Defined as per section 5.2.8 of TS25.225. Note that in order to express the same deviation in time, an extra bit will be required to express the ‘Rx Timing Deviation’ for the 7.68Mcps TDD option.

	[…]
	


Consequently, the impact on the RAN3 protocols can be captured in the RAN3 R3.016.
2. Text proposal

*********** first change **************

6.1.1
Physical Layer Aspects

Timing advance and Rx Timing Deviation
The timing advance algorithm (in RRM, at the RNC) uses Rx Timing Deviation measurements made by the Node B and passed to the RNC in frame protocols.  At 3.84 Mcps the resolution is 4 chips.  The timing advance determined by RRM is signalled to the UE (RRC).

In addition, the Node B can be configured to take more accurate Rx Timing Deviation measurements of a UE, which are sent to the RNC as dedicated measurements.  At 3.84 Mcps the resolution of these is 0.0625 chips.  These accurate measurements can be used in location (they are passed to the location system using the PCAP protocol).

Strategy for 7.68 Mcps (this reflects RAN1 decisions, captured in [3,4]):

Timing advance & Rx Timing Deviation over FP

· 4 chip resolution 

· same dynamic range as 3.84 Mcps (in secs)

Rx Timing Deviation, dedicated measurement

· 0.0625 chip resolution giving greater measurement accuracy

· same dynamic range as 3.84 Mcps (in secs)

	
	3.84 Mcps
	7.68 Mcps

	Rx Timing Deviation (dedicated measurement)
	
	

	Range (chips)
	( 256
	( 512

	Resolution (chips)
	0.0625
	0.0625

	#bits to signal
	13
	14

	Rx Timing Deviation (over FP)
	
	

	Range (chips)
	( 256
	( 512

	Resolution (chips)
	4
	4

	#bits to signal
	7
	8

	Timing Advance
	
	

	Range (chips)
	0 – 252
	0 – 508

	Resolution (chips)
	4
	4

	#bits to signal
	6
	7


***************************************************************************************
************ second change ***************************

6.3
Impacts on Iub/Iur User Plane Protocols 

Specifications 25.425, 25.427 and 25.435 shall be modified to include 7.68Mcps operation in a similar fashion to 3.84 Mcps.  Changes are also needed to accommodate the different rx timing deviation and timing advance signalling for 7.68Mcps compared to 3.84Mcps (see Section 6.1 above).
For example, from 25.425:

6.2.5.11
Rx Timing Deviation [3.84Mcps TDD]

Description: Measured Rx Timing Deviation as a basis for timing advance.

Value range: {-256, ..., +256} chips


{N*4 - 256} chips ( RxTiming Deviation < {(N+1)*4 - 256} chips

With N = 0, 1, ...,127

Granularity: 4 chips.

Field length: 7 bits.

6.2.5.11B
Rx Timing Deviation [7.68Mcps TDD] 
Description: Measured Rx Timing Deviation as a basis for timing advance.

Value range: {-512, ..., +512} chips


{N*4 - 512} chips ( RxTiming Deviation < {(N+1)*4 - 512} chips

With N = 0, 1, ...,255

Granularity: 4 chips.

Field length: 8 bits.
For example, from 25.427:

6.3.3.10
TIMING ADVANCE [3.84Mcps and 7.68 Mcps TDD]

6.3.3.10.1
Payload structure

Figure 23 shows the structure of the payload when the control frame is used for timing advance.
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Figure 23: Structure of the TIMING ADVANCE control frame

6.3.3.10.2
CFN

Description: The CFN value in this control frame is the frame that the timing advance will occur.

Value range: As defined in subclause 6.2.4.3.

Field length: 8 bits.

6.3.3.10.3
TA [3.84 Mcps]
Description: UE applied UL timing advance adjustment.

Value range: {0-252 chips}.

Granularity: 4 chips.

Field length: 6 bits.

6.3.3.10.3A
TA [7.68 Mcps]

Description: UE applied UL timing advance adjustment.

Value range: {0-508 chips}.

Granularity: 4 chips.

Field length: 7 bits.
<Editors note: the following two statements will complete this section once confirmed by RAN1:

In 25.435, the DSCH may be power controlled from the RNC, using the “Transmit Power Level” field in the same manner as for 3.84 Mcps.

The paging indicator bit map is identical to that of 3.84 Mcps.>
************************************************************************************************
************** third change ***************************

6.4
Impacts on other specifications 
25.401

Text needed to align 7.68Mcps TDD with the Timing Advance as undertaken at 3.84Mcps.
<Editors note: the following statement will complete this section once confirmed by RAN1:

UL inner loop power control shall be aligned with 3.84Mcps.>
25.402

Text needed to align 7.68Mcps TDD with the Timing Advance as undertaken at 3.84Mcps.

25.453
In the Cell ID Measured Results, new tabular and ASN is required to capture the 7.68 Mcps Rx Timing Deviation measurements.
9.2.2.31
Cell-ID Measured Results Info List

This IE contains the Cell-ID measurements of signals associated with one or more cells.

Table 69

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Cell-ID Measured Results Info
	
	1..< maxNoOfMeasNCell >
	
	

	>UC-ID
	M
	
	9.2.2.37
	The identifier of the measured cell.

	>UTRAN Access Point Position with Altitude
	M
	
	9.2.2.36
	Exact geographical position of the base station antenna.

	>Geographical Area
	O
	
	9.2.2.6
	

	>Round Trip Time Info
	
	0..1
	
	FDD only

	>>UE Rx-Tx Time Difference Type 2
	M
	
	INTEGER

(0..8191)


	According to mapping in [13].

	>>UE Positioning Measurement Quality
	M
	
	9.2.2.35
	Quality of the UE Rx-Tx time difference measurement.

	>>Round Trip Time
	M
	
	INTEGER

(0..32766)
	According to mapping in [13].

	>Rx Timing Deviation Info
	
	0..1
	
	3.84Mcps TDD only

	>>Rx Timing Deviation
	M
	
	INTEGER (0..8191)
	According to mapping in [14].

	>>Timing Advance
	M
	
	INTEGER (0..63)
	According to [4].

	>Rx Timing Deviation LCR Info
	
	0..1
	
	1.28Mcps TDD only

	>>Rx Timing Deviation LCR
	M
	
	INTEGER (0..511)
	According to mapping in [14].

	>>Timing Advance LCR
	M
	
	INTEGER (0..2047)
	According to mapping in [14].

	>Rx Timing Deviation 768Info
	
	0..1
	
	7.68Mcps TDD only

	>>Rx Timing Deviation
	M
	
	INTEGER (0..16383)
	According to mapping in [14].

	>>Timing Advance
	M
	
	INTEGER (0..127)
	According to [4].

	>Pathloss
	O
	
	INTEGER

(46..158, ...)
	Unit: dB
downlink pathloss as defined in [4] subclause 10.3.7.3



3. Conclusions

It is proposed that the suggested text changes be made to TR R3.016.
4. References

[1] R1-050344, “Timing advance for 7.68Mcps TDD Option”
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