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1
Introduction

Document [1] in RAN1#52bis in Shenzhen discussed the physical layer and RRC layer interaction in establishing the connection when initiating the uplink transmission with E-DCH Random Access. Some valuable points were brought up during the online and offline discussions during the meeting week and this document is a further attempt at ensuring a proper L1-L3 interaction when initiating the data transmission in uplink with E-DCH in Cell_FACH state.

The basis of the work is to use the ‘post-verification period’ i.e. allow the UE to start transmitting the UL DPCCH immediately rather than collecting at minimum 40 ms worth of DL F-DPCH samples after receiving the command to start establishing the connection.

2
Discussion
2.1
Downlink synchronisation and start of E-DCH transmission
Draft 25.214 CR [2] in Shenzhen proposed to introduce a new physical layer synchronisation procedure to be used when setting up the E-DCH connection in CELL_FACH state. For convenience this has been copied below and the critical parts when interfacing to the RRC layer have been highlighted.
4.3.2.3A
Synchronisation procedure AA

The synchronisation establishment procedure, which begins at the time defined in [25.211] for the Physical Random Access Procedure with E-DCH, is as follows:
a)
The Node B involved in the procedure sets the radio link which is to be set-up for this UE in the initial state.

b)
UTRAN shall start the transmission of the downlink F-DPCH at the time defined for the Physical Random Access Procedure with E-DCH in [25.211].

c)
The UE establishes downlink chip and frame synchronisation of F-DPCH, using the P-CCPCH timing and timing offset information notified from UTRAN and based on the timing definition for the Physical Random Access Procedure with E-DCH as defined in [25.211]. Downlink synchronisation status is reported to higher layers every radio frame according to subclause 4.3.1.2.

d)
The UE shall start transmission on uplink at the time defined for Enhanced E-DCH Random Access procedure in [25.211] and shall use a post-verification period for confirming the establishment of the downlink physical channel as follows: During the first 40 ms period of the first phase of the downlink synchronisation procedure the UE shall control its transmitter according to a downlink F-DPCH quality criterion as follows:

-
When the UE estimates the F-DPCH quality over the first 40 ms period of the first phase of the downlink synchronisation status evaluation to be worse than a threshold Qin, the UE shall shut its transmitter off and consider post-verification failed. Qin is defined implicitly by the relevant tests in [7].

If the post-verification has failed, the UE shall not transmit on uplink and await higher layer orders.

e)
UTRAN establishes uplink chip and frame synchronisation. Frame synchronisation can be confirmed using the frame synchronisation word.
Furthermore the same draft CR [2] proposes to initiate the E-DCH transmission in the Physical Random Access Procedure with E-DCH:
…

9
Start transmitting DPCCH (timing as specified in [25.211] and synchronisation according to synchronisation procedure AA). The initial transmission power of DPCCH prior to starting the E-DCH transmission should be Pp-e [dB] higher than the power of the last transmitted preamble. 

10
Proceed to transmitting E-DPCCH and E-DPDCH as instructed by MAC layer after the defined number of TTIs of DPCCH only transmission has passed.
Finally it should be noted that even though the DL synchronisation status is reported to higher layers every radio frame (once every 10 ms) the first in-synch reporting takes place earliest after 40 ms of DL F-DPCH reception and UL DPCCH transmission, as defined already in 3GPP Rel’99 in TS25.214:
The first phase starts when higher layers initiate physical dedicated channel establishment (as described in [5]) or whenever the UE initiates synchronisation procedure A (as described in section 4.3.2.1) and lasts until 160 ms after the downlink dedicated channel is considered established by higher layers (physical channel establishment is defined in [5]). During this time out-of-sync shall not be reported and in-sync shall be reported using the CPHY-Sync-IND primitive if the following criterion is fulfilled:
· The UE estimates the DPCCH quality or the quality of the TPC fields of the F-DPCH frame received from the serving HS-DSCH cell over the previous 40 ms period to be better than a threshold Qin. This criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality measurements have been collected. Qin is defined implicitly by the relevant tests in [7]. 

Conclusion of the above: In case of the Physical random access procedure with E-DCH; the 25.214 specification already takes care of when the uplink E-DCH transmission can start, when to stop transmitting in the uplink due to poor DL quality and whether to fail the whole procedure due to missing DL synch; the physical channel establishment criteria should not further affect the uplink E-DCH transmission start and is thus rendered obsolete for this case.
2.2 RRC specification impacts due to the L1 procedure

The current RRC specification defines the physical channel establishment criteria for synchronisation procedure A only:

8.5.4
Physical channel establishment criteria
When a physical dedicated channel establishment is initiated by the UE, the UE shall start a timer T312 and wait for layer 1 to indicate N312 "in sync" indications. On receiving N312 "in sync" indications, the physical channel is considered established and the timer T312 is stopped and reset.

If the timer T312 expires before the physical channel is established, the UE shall consider this as a "physical channel failure".

NOTE:
The criteria defined in this subclause only apply in case the UE performs synchronisation procedure A (FDD only).

As the physical layer now takes care of defining when the UL transmission may start, the SRB delay and PC preamble should be set to zero, consider the physical channel immediately established and finally fail the radio link if the post-verification fails.
Thus the new section 8.5.4 could look as follows:

8.5.4
Physical channel establishment criteria
For synhronisation procedure A (FDD only):
When a physical dedicated channel establishment is initiated by the UE, the UE shall start a timer T312 and wait for layer 1 to indicate N312 "in sync" indications. On receiving N312 "in sync" indications, the physical channel is considered established and the timer T312 is stopped and reset.

If the timer T312 expires before the physical channel is established, the UE shall consider this as a "physical channel failure".
For synchronisation procedure AA (FDD only)
When synchronisation procedure AA is initiated by the UE the UE shall immediately consider physical channel established and set SRB delay and PC preamble to zero.

3
Conclusion

In this contribution the following proposals are made

1. With synchronisation procedure AA leave the definition of when the E-DCH transmission may start to the physical layer specification as proposed in [2]
2. When synchronisation procedure AA is used consider the physical channel immediately as established. 

If the post-verification in L1 fails the physical channel is still considered established, but the UE will not transmit in the uplink until the RRC layer either fails the link or the DL synchronisation is re-established.
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