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7.1.6.2.12
MAC-es/e correct handling scheduling information transmission (for different UpPCH shifting setting, for 1.28Mcps TDD only)

7.1.6.2.12.1
Definition and applicability

All UEs which support 1.28Mcps TDD and HS-PDSCH and E-DCH.

7.1.6.2.12.2
Conformance requirement

[TS 25.224, clause 5.2.2]
Open loop uplink synchronisation control is used for UpPCH. 

The UE may estimate the propagation delay (tp based upon the path loss using the received P-CCPCH and/or DwPCH power.
The UpPCH is sent to the Node B advanced in time according to the timing of the received DwPCH. The time of the beginning of the UpPCH TTX‑UpPCH is given by:

TTX-UpPCH = TRX-DwPCH -2(tp +12*16 TC＋nUpPCHShift*16Tc

nUpPCHShift =0..127, nUpPCHShift  is indicated by higher layers

in multiple of 1/8 chips, where
TTX-UpPCH is the beginning time of UpPCH transmission with the UE’s timing,
TRX-DwPCH is the received beginning time of DwPCH with the UE’s timing,

2(tp is the timing advance of the UpPCH default value is 48Tc.
[TS 25.224, clause 5.6.3]
Requests for the transmission of an E-RUCCH are controlled by higher layers [18].
The available eight SYNC_UL signatures in a cell is divided into two subsets, one for the access of RACH information and the other for the access of E-RUCCH information.

When a Node B detects a SYNC_UL signature and acknowledges it on the related FPACH, it should do some recordings, including the FPACH channel number, the sub-frame on which the acknowledgement is sent and the SYNC_UL signature number. When a PRACH or E-RUCCH comes from a UE, the Node B should derive the related FPACH and the sub-frame on which the acknowledgement was sent for the UE and find the right record. The signature number in the record can help the Node B know the access type. 

Random access procedure for enhanced uplink is basically same as random access procedure in subclause 5.6.3, only adding some new definitions.

LiE is the Length of E-RUCCH information transport blocks associated to FPACHi in sub-frames.

NRACHi is the number of PRACHs associated to the ith FPACH.

NE-RUCCHi is the number of E-RUCCHs associated to the ith FPACH and NE-RUCCHi  equals to 
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When SF of  PRACH code equals to 16, LiE will be 2, otherwise LiE will be 1
When SF of  PRACH code equals to 4,  SF of  E-RUCCH will be 8, otherwise E-RUCCHs has the same SF with PRACH.

When nE-RUCCHi equals to nRACHi, E-RUCCH will share the same code resource with PRACH. And when SF of  PRACH code equals to 4,  the code resource assigned to PRACH including two codes (code i and code i+1) of  SF 8,  E-RUCCH can use the  ith code of SF 8.

 If  FPACHi sent an acknowledgement for E-RUCCH information, the sub-frames on which an acknowledgement is sent on FPACHi is fulfilling the following relation:

(SFN’ mod LiE)=nE-RUCCHi ; nE-RUCCHi=0,…, NE-RUCCHi-1,

Where, SFN’ is the sub-frame number of the acknowledgement on FPACH
Accordingly, the code resource assigned to PRACH may be used by PRACH or E-RUCCH, we should make two prescript avoiding the collision between PRACH and E-RUCCH.

When Node B sent a  FPACHi for 
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When Node B sent a  FPACHi for 
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The interval between the acknowledgement on FPACH and transmission of E-RUCCH is fixed for a UE. The UE will send at the sub-frame coming 2 sub-frames after the one carrying the signature acknowledgement. In case LiE is bigger than one and the sub-frame number of the acknowledgement is odd the UE will wait one more sub-frame.
The transmission power and the transmission timing are set according to subclause 5.1.1.7 and 5.2.7 respectively.

[TS 25.224, clause 5.2.7]
The Node B shall measure the received SYNC-UL timing deviation UpPCHPOS. UpPCHPOS is sent in the FPACH and is represented as an 13 bit number (0-8191) being the multiple of 1/8 chips which is nearest to received position of the UpPCH.
Time of the beginning of the E-RUCCH TTX‑E-RUCCH  is given by:

TTX‑E-RUCCH = TRX-E-RUCCH –(UpPCHADV + UpPCHPOS – 8*16 TC) 
in multiple of 1/8 chips, where
TTX- E-RUCCH is the beginning time of E-RUCCH transmission with the UE’s timing,

TRX- E-RUCCH is the beginning time of E-RUCCH reception with the UE’s timing if the E-RUCCH was a DL channel,

UpPCHADV is the timing advance of the UpPCH.
[TS 25.321, clause 11.9.1.5]
A "Grant Request" type Scheduling Information can be triggered if any of the following events occur:

-
The TEBS becomes larger than zero;

-
An E-DCH serving cell change occurs and the TEBS is larger than zero;

An optional Extended Estimation Window (defined by RRC in TTIs) may be used to prevent the UE from triggering unnecessary E-RUCCH transmission in case the UE potentially has an available Grant a short time in the future. The UE may perform a persistent check through the Extended Estimation Window to evaluate whether there is a Grant available for new data transmission when the UE can not take the decision just according to the related HARQ information, e.g., HARQ timing, HARQ retransmission numbers and so on.
If a UE has no Grant (including scheduled grant or non-scheduled grant) available for a new MAC-e or MAC-i PDU transmission in current TTI or in the Extended Estimation Window (if configured by RRC), as the "Grant Request" type Scheduling Information is triggered, the transmission of Scheduling Information shall be triggered via E-RUCCH.
Else if the UE has a Grant (including scheduled grant or non-scheduled grant) available for a new MAC-e or MAC-i PDU transmission in current TTI or in Extended Estimation Window (if configured by RRC), as the "Grant Request" type Scheduling Information is triggered, the scheduling information should be included in a MAC-e or MAC-i PDU via the Grant. If the HARQ process fails to deliver the MAC-e or MAC-i PDU containing the triggered the "Grant Request" type Scheduling Information, another "Grant Request" type Scheduling Information shall be triggered.

When assembling a MAC-e or MAC-i PDU, if the scheduling information needs to be included in the MAC-e or MAC-i PDU according to subclause 9.2.4.2 and it shall be transmitted regardless of TEBS status.
Additional periodic timer T-SI is used to avoid long pause duration of scheduling information reporting (defined by RRC). Once the grant is designated, T-SI shall be started .When the scheduling information is included in MAC-e or MAC-i PDU and sent, the timer shall be restarted immediately. When the timer expires, if there is a grant to send a new MAC-e or MAC-i PDU, it should include scheduling information, otherwise the UE shall wait for a grant to send scheduling information in a new MAC-e or MAC-i PDU.
Additionally if data with higher priority than the data already in the transmission buffer arrives, the Scheduling Information shall be triggered and included in next available MAC-e or MAC-i PDU, i.e. higher priority data arrival event shall not trigger a E-RUCCH procedure.
RRC can configure MAC with a delay timer to be used when the UE transits from having a Grant to not having a Grant and the TEBS is still larger than zero. The delay timer T_WAIT shall be started once the Grant expires and shall be stopped and reset when a Grant is received. When T_WAIT expires, the transmission of a Scheduling Information shall be triggered via E-RUCCH (T_WAIT shall be stopped and reset).

Even if multiple events are triggered by the time a new Scheduling Information reporting can take place, only single scheduling information with newly updated content shall be sent via E-RUCCH or included in a MAC-e or MAC-i PDU.
[TS 25.331, clause 8.6.6.43]
If the IE "Second Frequency info" is included, the UE shall:

1> act as specified in section 8.6.6.1.

If the IE "FPACH Frequency info" is included, the UE shall:

1> store the FPACH frequency indicated in the IE "FPACH Frequency info".

If the IE "UpPCH Position Info" is included:

1> store and use the UpPCH position indicated by the IE "UpPCH Position Info ". The calculation of the uplink

access position is described in [33].

If the IE "UpPCH Position Info" is not included:

1> use the UpPTS as the default UpPCH position.

Reference

3GPP TS 25.224 clause 5.2.2, 5.2.7, 5.6.3a, TS25.321 clause 11.9.1.5, TS 25.331 clause 8.6.6.43.

7.1.6.2.12.3
Test purpose

To confirm that UE can transmit SI correctly for different UpPCH shifting setting.
7.1.6.2.12.4
Method of test
Initial conditions

System Simulator:

1 cell, 3 frequency (one is primary frequency, others are secondary frequency).
User Equipment:
The SS establishes the reference radio bearer configuration specified in TS 34.108 clause 6.11.5.4.7.6 using condition A11 as specified in clause 9.1 of TS 34.108 at the secondary frequency. The following parameters are specific for this test case:

	Logical Channel ID
	MAC-d flow (UL)
	Priority
	Comment

	7 (LCH1)
	2
	1
	RB25


The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to 39 octets.

Test procedure

In this test procedure The UE is configured with one logical channel, with Id 7 (LCH 1).

a)
SS has not issued any scheduling grant for E-DCH to the UE.
b)
SS transmits 2 SDUs of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

c)
Wait 40ms until the timer T-WAIT expires.

d)
UE sends SI on E-RUCCH.
e)The SS issues primary absolute grant corresponding to 2 RLC PDUs of size 41 octets per TTI.

f)SS starts receiving loop backed RLC PDU’s.
g)
SS sends the PHYSICAL CHANNEL RECONFIGURATION message to UE for changing the UpPCH shifting value from 0(default value) to 63.

h)
UE sends PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to SS.

i)
SS transmits 2 SDUs of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

j)
Wait 40ms until the timer T-WAIT expires.

k)
UE sends SI on E-RUCCH.
l)The SS issues primary absolute grant corresponding to 2 RLC PDUs of size 41 octets per TTI.

m)SS starts receiving loop backed RLC PDU’s.
n)
SS sends the PHYSICAL CHANNEL RECONFIGURATION message to UE for modifying the UpPCH shifting value from 63(default value) to 127.

o)
UE sends PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to SS.

p)
SS transmits 2 SDUs of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

q)
UE sends SI on E-RUCCH.
Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	2 RLC PDUs on LCH 1
	

	2
	
	Wait 40ms until timer T-WAIT expires
	

	3
	(
	SI via E-RUCCH
	SS checks SI received on E-RUCCH.

	4
	(
	Absolute grant allowing the UE to transmit 2 RLC PDU per TTI
	

	5
	(
	MAC es PDU containing 2 RLC PDU’s from LCH 1
	

	6
	(
	PHYSICAL CHANNEL RECONFIGURATION
	UpPCH shifting value=63

	7
	(
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE
	

	8
	(
	2 RLC PDUs on LCH 1
	

	9
	
	Wait 40ms until timer T-WAIT expires
	

	10
	(
	SI via E-RUCCH
	SS checks SI received on E-RUCCH.

	11
	(
	Absolute grant allowing the UE to transmit 2 RLC PDU per TTI
	

	12
	(
	MAC es PDU containing 2 RLC PDU’s from LCH 1
	

	13
	(
	PHYSICAL CHANNEL RECONFIGURATION
	UpPCH shifting value=127

	14
	(
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE
	

	15
	(
	2 RLC PDUs on LCH 1
	

	16
	
	Wait 40ms until timer T-WAIT expires
	

	17
	(
	SI via E-RUCCH
	SS checks SI received on E-RUCCH.


Specific Message Contents

PHYSICAL CHANNEL RECONFIGURATION (Step 6) (1.28 Mcps TDD)
Use the same message as specified for "Packet to CELL_DCH from CELL_DCH in PS" in 34.108 except for the following:
	Information Element
	Value/remark
	Version

	New H-RNTI
	'0101 0101 0101 0101'
	

	Frequency info
	
	

	    - UARFCN (Nt)
	Same as primary frequency of the cell
	

	Multi-frequency Info
	
	

	    - Second Frequency Info
	Same as secondary frequency of the cell
	

	    - FPACH Frequency Info
	Same as secondary frequency of the cell
	

	    - UpPCH Position Info
	63
	


PHYSICAL CHANNEL RECONFIGURATION (Step 13) (1.28 Mcps TDD)
Use the same message as specified for "Packet to CELL_DCH from CELL_DCH in PS" in 34.108 except for the following:
	Information Element
	Value/remark
	Version

	New H-RNTI
	'0101 0101 0101 0101'
	

	Frequency info
	
	

	    - UARFCN (Nt)
	Same as primary frequency of the cell
	

	Multi-frequency Info
	
	

	    - Second Frequency Info
	Same as secondary frequency of the cell
	

	    - FPACH Frequency Info
	Same as secondary frequency of the cell
	

	    - UpPCH Position Info
	127
	


7.1.6.2.12.5
Test requirements

1.
After step 3 the SS shall receive an SI indicating that data is available on LCH 1.
2.
After step 10 the SS shall receive an SI indicating that data is available on LCH 1.
3.
After step 17 the SS shall receive an SI indicating that data is available on LCH 1.
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