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Background:

The description of RACH transmission control on MAC in TS 25.321 presently includes a number of further study items. When the present RACH transmission control procedure was proposed and discussed at WG2#4 it was not possible to conclude on some details of the backoff algorithm. Therefore the present description of the algorithm keeps two basic options open, whether the backoff algorithm shall be (a) mainly based on persistency check or (b) on backoff timers, and whether the same or different backoff algorithms should be applied in the initial and  subsequent access attempts (needed in case that  none  or a negative acknowledgement is received on AICH).

After WG2 meeting #6, some further e-mail discussions related to transmission control of RACH and CPCH took place (see Tdoc R2-99A15). Ericsson presented a simplified, mainly persistency-check based RACH backoff algorithm for discussion, which was also proposed to become the basis of CPCH access control. In the discussions comments were given by GBT, Samsung, and Ericsson.

This change request proposes simplifications of the present RACH transmission control procedure,  as presented in Ericsson's email discussion paper, taking into account the comments that were received.

The scheme proposed here has the following features:

· dynamic persistency based backoff for both initial and subsequent access attempts,

· successive persistency checks are separated in time by at least 1 transmission time interval (10 ms),

· optional additional backoff delay is introduced with random backoff timer for the case of a subsequent access attempt due to negative acknowledgement on AICH.
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11.2  Control of RACH transmissions

[ Note: This procedure  has to be reviewed for TDD operation]

The MAC sublayer is in charge of controlling the timing of RACH transmissions on transmission time interval level (i.e. on 10 ms-radio frame level; the timing on access slot level is controlled by L1). MAC controls the timing of each  initial preamble ramping cycle as well as successive  preamble ramping cycles  in case that none or a negative acknowledgement is received. Note that retransmissions in case of erroneously received RACH message part are under control of higher layers (i.e. RLC, or RRC for CCCH data).

The RACH transmissions are controlled by the UE  MAC sublayer as outlined in Figure 11.2.1. Note that the figure shall illustrate the operation of the transmission control procedure as specified below. It shall not impose restrictions on implementation. 
MAC receives  the following RACH transmission control parameters from RRC with the CMAC-Config-REQ primitive:

· persistence value P (transmission probability),

· maximum number of preamble ramping cycles Mmax,

· range of  backoff interval for timer TBO1, given in terms of numbers of transmission time intervals NBO1max and NBO1min, applicable when negative acknowledgement on AICH is received,

· Access Service Class (ASC) parameters. 
· 
Based on the persistence value P, the UE decides whether to start the L1 PRACH transmission procedure (see TS 25.214) in the present transmission time interval or not. If transmission is allowed, the PRACH transmission procedure (starting with a preamble power ramping cycle) is initiated by sending of a PHY-Data-REQ primitive. MAC then waits for status indication from L1 via PHY-Status-IND primitive. If transmission is not allowed, a  new persistency check is performed in the next transmission time interval.

When the preamble has been acknowledged on AICH, respective L1 status information is indicated to MAC with PHY-Status-IND primitive, and the PRACH transmission procedure shall be completed with transmission of the PRACH message part according to L1 specifications. 
When PHY indicates that no acknowledgement on AICH is received while the maximum number of preamble retransmissions is reached (defined by parameter Preamble_Retrans_Max on L1), a new persistency  test is performed in the next transmission time interval. The timer T2 ensures that two successive persistency tests are separated by at least one transmission time interval.  
In case that a negative acknowledgement has been received on AICH a backoff timer TBO1 is started. After expiry of the timer, persistence check is performed again. Backoff timer TBO1 is set to an integer number NBO1 of transmission time intervals, randomly drawn within an interval  0 ( NBO1min (  NBO1 ( NBO1max  (random function tbd.).  NBO1min and NBO1max  may be set equal when a fixed delay is desired, and even to zero when  no delay other than the one due to persistency is desired. 
Before a persistency test is performed it shall be checked whether any new RACH transmission control parameters have been  received from RRC with CMAC-Config-REQ primitive. The latest  set of  RACH transmission control parameters shall be applied.
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 Figure 11.2.1 : RACH transmission control procedure (UE side, informative)
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