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4.2.3.1
MAC-c/sh entity – UE Side

Figure 4.2.3.1.1 shows the UE side MAC-c/sh entity. The following functionality is covered:

-
The TCTF MUX box represents the handling (insertion or detection and deletion) of the TCTF field in the MAC header, and the respective mapping between logical and transport channels. The TCTF field indicates the common logical channel type, or if a dedicated logical channel is used.

-
The UE Id field in the MAC header is used to distinguish between UEs.

-
In the uplink, the possibility of transport format selection exists. In case of CPCH transmission, a TF is selected based on TF availability determined from status information on the CSICH.
-
ASC selection: For RACH, MAC indicates the ASC associated with the PDU to the physical layer.  For CPCH, MAC may indicate the ASC associated with the PDU to the Physical Layer. (this is to ensure that RACH and CPCH messages associated with a given Access Service Class (ASC) are sent on the appropriate signature(s) and time slot(s)). MAC also applies the appropriate back-off parameter(s) associated with the given ASC. 

-
Scheduling /priority handling is used to transmit the information received from MAC-d on RACH and CPCH.


-
Transport format combination selection (out of the RRC assigned transport format combination set) is performed to prioritise transport channels.
-
Multiplexing is used to transmit the received information on DSCH to the MAC-d, for TDD the multiplexing is used to transfer data from MAC-d to USCH.

The RLC has to provide RLC-PDUs to the MAC, which fit into the available transport blocks on the transport channels respectively.
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Figure 4.2.3.1.1: UE side MAC architecture / MAC-c/sh details

6.1
Description of the MAC functions

The functions of MAC include:

-
Mapping between logical channels and transport channels.

-
Selection of appropriate Transport Format for each Transport Channel depending on instantaneous source rate

-
Priority handling between data flows of one UE

-
Priority handling between UEs by means of dynamic scheduling

-
Priority handling between data flows of several users on the DSCH and FACH

-
Identification of UEs on common transport channels

-
Multiplexing/demultiplexing of higher layer PDUs into/from transport blocks delivered to/from the physical layer on common transport channels

-
Multiplexing/demultiplexing of higher layer PDUs into/from transport block sets delivered to/from the physical layer on dedicated transport channels 

-
Traffic volume monitoring

-
Dynamic Transport Channel type switching

-
Ciphering for transparent RLC 

· Access Service Class selection for RACH and CPCH transmission
8.3.2
Parameters

See 25.331 for a detailed description of the UE, RB and TrCH information elements.

a)
UE information elements
S-RNTI
SRNC identity
C-RNTI
Activation time

b)
RB information elements
RB multiplexing info (Transport channel identity, Logical channel identity, MAC logical channel priority)

c)
TrCH information elements
Transport Format Combination Set 

d)
Measurement information elements
Mode (periodic, event-triggered or both)
THU
THL (Optional)
Measurement quantity identifiers
Report Interval

e)
Measurement result
Mode
Reporting Quantities
Event Type (overflow or underflow)

f)
Status info
Maximum number of preamble ramping cycles reached. 

g)
RACH transmission control elements 
Persistence value P
Maximum number of preamble ramping cycles Mmax
Others (ffs., e.g. minimum and maximum number of time units between two preamble ramping cycles)

h)
Ciphering elements
Ciphering mode
Ciphering key
Ciphering sequence number

i) 
CPCH transmission control elements
     CPCH Set ID
     CPCH persistency values ,P for each Transport Format
      Maximum number of preamble ramping cycles N_access_fails
            NF_max (Maximum number of frames for CPCH transmission for each Transport Format)

9.2.1.1
MAC header for DTCH and DCCH

a)
DTCH or DCCH mapped to DCH, no multiplexing of dedicated channels on MAC:
No MAC header is required. 

b)
DTCH or DCCH mapped to DCH, with multiplexing of dedicated channels on MAC:
C/T field is included in MAC header.

c)
DTCH or DCCH mapped to RACH/FACH:
TCTF field, C/T field, UE-Id type field and UE-Id are included in the MAC header. 

d)
DTCH or DCCH mapped to DSCH or USCH:
The TCTF field is included in the MAC header for TDD only. The UE-Id type and UE-Id are included in the MAC header for FDD only. The C/T field is included if multiplexing on MAC is applied.

e) DTCH or DCCH mapped to DSCH or USCH where DTCH or DCCH are the only logical channels:
The UE-Id type and UE-Id are included in the MAC header for FDD only. The C/T field is included in the MAC header if multiplexing on MAC is applied. 
f) DTCH or DCCH mapped to CPCH
UE-Id type field and UE-Id are included in the MAC header.  The C/T field is included in the MAC header if multiplexing on MAC is applied.
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Figure 9.2.1.1.1: MAC Data PDU formats for DTCH and DCCH

11.3 Control of CPCH transmissions for FDD
The MAC layer controls 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 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 illustrated 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 each TTI transmission 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.  

· persistence values, P (transmission probability for each Transport Format (TF)),

· N_access_fails, maximum number of preamble ramping cycles,

· NF_max, maximum number of frames  for CPCH transmission for each TF,

· Backoff control timer parameters,
· Transport Format Set
· Initial Priority Delays
· Channel Assignment Active indication

The MAC procedure for transmission control of initial CPCH access shall be invoked when the UE has data to transmit and the UE is not currently transmitting on a previously accessed CPCH channel. The steps for this procedure are listed here:

1. The UE  shall get all UL transmit parameters (CPCH Set Info, P values, Initial Priority Delays, N_access_fails, NF_max, etc) from RRC.

2. The UE shall reset counter M and Frame Count Transmitted (FCT) upon entry to the initial access  procedure.

3. The UE shall send a PHY-CPCH_Status-REQ to Layer 1 to obtain CPCH TF subset status.  If Layer 1 returns an error message, the UE shall increment counter M.  If counter M is equal to N_access_fails, the UE shall execute an access failure error procedure and the CPCH access procedure ends.  If counter M is less than N_access_fails, the procedure shall continue from step 3. If Layer 1 returns a PHY-CPCH_Status-CNF message which includes a TF subset indicating the currently available TFs of the requested TF subset, the procedure shall continue from step 4.

4. The UE shall initialize the Busy Table with the CPCH TF subset status from Layer 1.  Those TFs in the TF subset of the Layer 1 PHY-CPCH_Status-CNF response will be marked available.  All other TFs will be marked busy.

5. If all TFs are marked busy, the UE shall reset and start timer Tboc1, wait until timer expiry, and increment counter M.  If counter M is equal to N_access_fails, the UE shall execute an access failure error procedure and the CPCH access procedure ends.  If counter M is less than N_access_fails, the procedure shall continue from step 3.

6. The UE shall update all UL transmit parameters from RRC. 

7. UE shall select a TF from the set of available TFs listed in the Busy Table.   UE shall use the CPCH channel capacity (transport block set size,  NF_max, and TTI interval),  and Busy Table information to select one CPCH TF for L1 to access.   The UE may select a TF which uses a lower data rate and a lower UL Tx power than the maximum UL Tx power allowed.

8. UE shall implement a test based on the Persistence value (P) to determine whether to attempt access to the selected CPCH TF. If access is allowed, the UE may implement an initial delay based on ASC of the data to be transmitted, then shall send a PHY-Access-REQ with the selected TF to L1 for CPCH access .  If the P test does not allow access, the selected CPCH TF shall be marked busy in the Busy Table.  If all TFs are marked busy, the UE shall reset and start timer Tboc1, wait until timer expiry, and increment counter M.  If counter M is equal to N_access_fails, the UE shall execute an access failure error procedure and the CPCH access procedure ends.  If counter M is less than N_access_fails, the procedure shall continue from step 3.  If all TFs are not marked busy, the UE shall resume the procedure from step 6.
9. After the UE has sent the access request to L1 , L1 shall return a PHY-Acess-CNF including one of five access indications to MAC as shown in Figure 11.3.1.  If the L1 access indication is that access is granted, then UE shall execute the transmission control procedure for the Nth TTI using the selected TF and the initial access procedure ends.  
10. If L1 access indication  is no AP-AICH received or no CD-AICH received, the UE shall reset and start timer Tboc3, wait until timer expiry,  and increment counter M.  If counter M is equal to N_access_fails, the UE shall execute a link failure error procedure and the CPCH access procedure ends.  If counter M is less than N_access_fails,   the UE shall proceed from step 3.
11. If L1 access indication is AP-AICH_nak received and Channel Assignment (CA) is active, the UE shall proceed from step 14.  If L1 access indication is AP-AICH_nak received and Channel Assignment (CA) is not active,the UE shall reset and start timer Tboc2, wait unitl timer expiry,  and mark the selected channel busy in the Busy Table.   If all channels are marked busy, the UE shall reset and start timer Tboc1, wait until timer expiry, and increment counter M.  If counter M is equal to N_access_fails, the UE shall execute an access failure error procedure and the CPCH access procedure ends.  If counter M is less than N_access_fails, the procedure shall continue from step 3.  If all channels are not marked busy, the UE shall resume the procedure from step 6.
12. If L1 access indication is CD-AICH signature mismatch, the UE shall reset and start timer Tboc4, wait until timer expiry, and increment counter M.  If counter M is equal to N_access_fails, the UE shall execute an access failure error procedure and the CPCH access procedure ends.  If counter M is less than N_access_fails, the procedure shall continue from step 3.
13. The UE shall reset and start timer Tboc4, wait until timer expiry, and increment counter M.  If counter M is equal to N_access_fails, the UE shall execute an access failure error procedure and the CPCH access procedure ends.  If counter M is less than N_access_fails, the procedure shall continue from  step 3.
14.  The UE shall reset and start timer Tboc2, wait unitl timer expiry, and increment counter M.  If counter M is equal to N_access_fails, the UE shall execute an access failure error procedure and the CPCH access procedure ends.  If counter M is less than N_access_fails, the procedure shall continue from  step 3.
The MAC procedure for transmission control of Nth TTI shall be invoked when the UE has data to transmit and the UE is currently transmitting on a previously accessed CPCH channel. The steps for this procedure are listed here:

1. The UE shall build a transport block set for the next TTI. 

2. If the sum of the Frame Count Transmitted counter plus the number of frames in the next TTI is greater than NF_max, the UE shall exit this procedure and start the MAC procedure for CPCH transmission of the first TTI. This shall release the CPCH channel in use and the UE will contend again for a new CPCH channel to continue transmission.  If the sum of the Frame Count Transmitted counter plus the number of frames in the next TTI is greater than NF_max, the UE shall send a PHY-Data-REQ with the transport block set to L1 to continue transmission on the CPCH channel which has previously been accessed.

3. If L1 returns PHY-Status-IND indicating transmission error, the UE shall execute a transmission error procedure and the CPCH Nth TTI procedure ends.

4. If the L1 returns PHY-Status-IND indicating  normal transmission, then the UE shall increment the Frame Count Transmitted counter by the length of the TTI just transmitted and the procedure ends.

Table 11.3: CPCH Backoff Delay Timer Values 

Timer
Based on parameter
Fixed/random 
Suggested parameter range and units (informative)

TBOC1  (all Busy)
NF_bo_all_busy
  Random
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  (mismatch)
NF_bo_mismatch
Random 
10 – 100 frames

For TBOC4,  UE shall randomly select a timer value at each execution of the timer. A uniform random draw shall be  made to select an integer number of  frames within the range [1, NF_bo_mismatch].  For TBOC1,  UE would randomly select a timer value at each execution of the timer. A uniform random draw shall be made to select an integer number of  frames within the range [1, NF_bo_all busy].  NOTE: Backoff parameter range and units are specified in TS25.331, RRC Protocol Specification.

Example CPCH TF Selection Algorithm:

The UE MAC TF 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 UE may select a CPCH TF.   In this example CPCH TF selection is a 3 step process:

1. From the set of all TFs defined in the CPCH TFS, UE eliminates all TFs marked busy in the busy table.  

2. Then it selects from the non-busy(available) TFs the set of TFs with capacity adequate to transmit the amount of queued data in a single packet.  If there are none, then it randomly selects one of the available TFs and selection is complete.

3. If there are multiple channels selected at step 2, the UE randomly selects selects the lowest data rate TF which can send the queued data in a single packet.
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Figure 11.3.1:  CPCH transmission control procedure for initial access (informative)
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INTRODUCTION


This contribution shows the result of informal discussions between GBT and Samsung concerning MAC specification changes for CPCH with Channel Assignment and the new procedure for MAC control of CPCH transmission. 


DISCUSSION


Informal CPCH meetings were held in San Diego on 15-17 February, 2000.  Attendees included RAN1, RAN2 and RAN3 reresentatives from CPCH proponent companies including GBT, Samsung, LGIC and Lucent.  The discussions during these meetings produced agreements for joint CRs for RAN1, RAN2 and RAN3 specifications to complete the CPCH work for Release 99.  The attached CR from GBT and Samsung contains changes needed in the MAC specification for CPCH with Channel Assignment.


PROPOSAL


The following changes should be incorporated into the latest version of TS25.321, MAC Protocol.  Changes highlighted in yellow are primarily editorial changes made after the informal meetings in San Diego.
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For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc
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