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INTRODUCTION

At RAN2#6 GBT introduced  contribution R2-99902 [1] which proposed two items:

1.
that a new section 11.3 “Control of CPCH transmission” be added to TS25.321 to describe the MAC procedure for control of CPCH backoff and subsequent reaccess attempts. 

2.   to assign this issue for further study to an email discussion group [CPCH backoff]               .                  using this contribution as a starting point for discussion. 

Both items were approved.  Contribution R2-99a15 [2] presented the report of the email discussion on this topic.  This contribution proposes the new section 11.3 for TS25.211, MAC protocol [3].  

DISCUSSION

The level of detail of the new text presented is based on the level of detail in section 11.2 for the control of RACH tranmission.  All descriptions are MAC specific, signature and slot selection details are part of Physical layer specs and are not discussed here. 

Per the agreements documented in the email discussion [2], the following items are included in the new proposed section 11.3 presented here:

1. The flowchart for MAC control of CPCH transmission introduced in [1] has been modified to include the TTI transmission concept for continuin CPCH packet tranmission, as suggested in Ericsson’s discussion paper for RACH.  The chart is now split into two figures, one for intitial TTI transmission, the second for continuing TTI transmission once a CPCH channel has been accessed.

2. The text includes a detailed example of CPCH channel selection.

3. Backoff timer values have been simplified:  timer value modulation by broadcast PV values has been deleted.

4. Backoff timer values have been simplified: only the collision timer uses a random draw in a range.

5. The flowchart has been modified to provide a procedure exit when RNC may set all PVs  equal to 0.

PROPOSAL

The following new section 11.3 should be incorporated into the latest version of TS25.321, MAC Protocol.

11.3 Control of CPCH Transmission

The MAC sublayer is in charge of controlling the timing of CPCH transmissions on transmission time interval level (i.e. on 10, 20, 40 or 80 ms 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. Note that retransmissions in case of erroneously received CPCH packet message part are under control of higher layers (i.e. RLC, or RRC for CCCH data).  The CPCH transmissions are performed by the UE as shown in Figures 11.3.1 and 11.3.2. Figure 11.3.1 procedure is used for initial access to CPCH channel.  Figure 11.3.2 procedure is used for subsequent TTI transmissions while the UE continues to transmit on the CPCH channel obtained using the initial access procedure.

MAC receives  the following CPCH transmission control parameters from RRC with the CMAC-Config-REQ primitive.  A set of transmission control parameters is received for each CPCH channel in the CPCH set.

· persistence value, PV (transmission probability),

· Nap_retrans_max, maximum number of preamble ramping cycles,

· CPCH channel data rate (implicit in the UL channelisation code),

· NF_max, maximum packet length,

· Backoff control timer parameters,

· others  (ffs., e.g. maximum data rate limit for this UE).

MAC selects a CPCH channel from the set of CPCH channels defined in the CPCH set which is assigned for use on the transport channel with data to be transmitted.   MAC shall use the persistence value, the CPCH channel capacity (max packet length and data rate), availability table information, and busy table information to select one CPCH channel for L1 to access.  
MAC maintains an availability table which timestamps CPCH busy/idle indications received from L1.  Layer one uses best efforts to monitor AICHs broadcast by Node B to all UEs.  When an AP-AICH_ack or AP-AICH_nak is received by L1, a PHY-Status_IND is sent to MAC indicating that that CPCH channel is busy.  When a CD-AICH_nak (IDLE-AICH) is received by L1, a PHY-Status_IND is sent to MAC indicating that that CPCH channel is idle.  This information in the availability table permits MAC to select a CPCH channel which is most likely idle and avaialble for use.  In addition MAC maintains a busy table for each CPCH intial access attempt.  The busy table marks a CPCH channel as busy  when a selected channel fails the persistence test or when an AP-AICH_nak is received in response to an access attempt, as indicated in Figure 1.  The MAC channel selection algorithm is left to implementation and is out of the scope of this specification.  However the following example is presented to show one way MAC may select a CPCH channel.   In this example CPCH channel selection is a 4 step process:

1. From the set of all channels defined in the CPCH set, MAC eliminates all channels marked busy in the busy table.  

2. Then it selects from the non-busy channels the set of channels with capacity adequate to transmit the amount of queued data in a single packet.  If there are none, then it selects the hjghest capacity channel and selection is complete.

3. If there are multiple channels selected at step 2, MAC uses availability table information to select one channel.  If any of the channels have a timestamped IDLE-status in the availability table, one of these is selected randomly and selection is complete.

4. If none of the channels selected at step 2 have a timestamped IDLE-status in the availability table, the channel with the oldest BUSY-status is selected. 

Based on the persistence value PV of the selected CPCH channel, the UE MAC decides whether to start the L1 power ramping procedure in the present transmission time interval.  If transmission is allowed, the L1 preamble power ramping procedure is started. MAC then waits for status indication from L1. If transmission is not allowed, the channel is marked busy in the busy table and the selection process continues. 

Layer 1 may return one of five status indicators to MAC as shown in Figure 11.3.1.  One status is that the packet was sent normally and the CPCH transmission procedure ends.  A backoff algorithm defined in Figure 11.3.1 defines how four  backoff delay timers are used to delay retransmission attempts.  Table 11.3 lists the characteristics of the backoff timer values.  All backoff timer values are based on RNC controlled system parameters which are broadcast on the BCH in the system information message.
Table 11.3: CPCH Backoff Delay Timer Values [FFS]

Timer
Based on parameter
Fixed/random 
Suggested parameter range

TBOC1  (all Busy)
NF_bo_all_busy
  Fixed
1  -  16 frames

TBOC2  (channel Busy)
NS_bo_busy
Fixed
0  -  15 access slots  

TBOC3  (no AICH)
NF_bo_no_aich
  Fixed
1  -  16 frames

TBOC4  (collision)
NF_bo_collision
Random 
10 – 100 frames

For TBOC4,  MAC would randomly select a timer value at each execution of the timer. An equiprobable random draw is made to select an integer number of  frames within the range [1, NF_bo_collision].  
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Figure 11.3.1:  CPCH transmission control procedure for first TTI (FFS)
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Figure 11.3.2:  CPCH transmission control procedure for Nth TTI (FFS))

REFERENCES

[1]  TSGR2#6(99)902,  MAC control of CPCH backoff in TS25.321, MAC Protocol 

[2]  TSGR2#7(99)a15, Report of email discussion of CPCH backoff 

[3]  TSGR2#6(99)712, TS25.321, MAC Protocol Specification























































































































































_999320525.doc










Get CPCH control parameters from RRC: CPCH set info, PV (persistency), Nap_retrans_max, priority, NF_max (max packet length) Backoff params, etc.











Start first TTI







A







Increment M1







Layer 1 status? 







Wait TBOC3







Clear Busy Table, build next packet TTI.







B







Y







All channels Busy? 







N







Wait TBOC2







Wait TBOC4







Wait TBOC1







Y







R < PV ? 







N







Select CPCH chan, R(random)







Mark channel Busy







Link failure error hanlding







Y







M1< Nap_retrans_max? 







E







End







Execute priority delay.  Send packet TTI to Layer 1 for access attempt.







N







D







C







Layer 1 Status responses:



A: no AP_AICH received



B: no CD_AICH received



C: normal transmission, packet sent



D: CD_AICH signature mismatch, collision



E: AP_AICH_nak received, channel busy







Increment M2







M1, M2, Packet Length Transmitted = 0







Y







M2< Nap_retrans_max? 







N







NOTE: This procedure is selected by  MAC when there is CPCH data to send and the UE is not transmitting on CPCH.







Access failure error hanlding







Increment Packet Length Transmitted for one TTI












_999308607.doc


N







Y











Packet Length Transmitted < NF max?







Start Nth TTI















Transmission error











Build next packet TTI.























































Error handling







Normal transmission, packet sent







Layer 1 status? 















End







 Send packet to Layer 1 



To contiunue transmission on currently accessed CPCH channel.



















NOTE: This procedure is selected by  MAC when there is CPCH data to send while the UE has access to a CPCH channel.











Increment Packet Length Transmitted (PLT) 



for one TTI



















Start first TTI
















