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LS content

R2 would like to inform SA2, RAN, R1, R3 and R4 of the status of the Transport Format Combination (TFC) selection algorithm in the UE for the UL direction. This algorithm is in charge of selecting the amount of data to be transmitted by each logical channel on every respective TTI interval. 

The point is that the current specification for this algorithm for r'99, as in [1], does not comprise the concepts of minimum guaranteed bit rate and of maximum bit rate as introduced by SA2 in their documentation [7], and as agreed in LS [8] by R3 and SA2 to be negotiable and renegotiable between UTRAN and CN.

The current algorithm for release 99, as in [1], is an absolute priority technique, which means that the highest priority logical channels, provided that they would have constantly data to be transmitted, may constantly prevent lower priority channel from transmitting, and thus there is no possible guaranteed minimum bit rate.

Many discussions occurred about these issues as referenced in [2], [3], [4] and [5]. A new algorithm was proposed some times ago by Mitsubishi Electric in [6] to solve these issues. The status of the discussion in R2 on this is that the current algorithm is kept identical in R99, but may be enhanced for R4 and subsequent release.

Enhancement would need a work item on that subject in R4.

Here below is a summary of the stakes of the discussion:

New TFC selection algorithm

item
comment

Fulfilment of SA2 concepts
Needs the/a new algorithm.

complexity
Increased by 50 to 100% in the new algo.

Late submission 
This prevented inclusion into R'99 with regards to R2 working plan, and is why the proposal is still under study.

Backward compatibility
The new algorithm behaves as the old one when THE additional parameters are set to specific values.

Averaging window size
How to set this parameter in UTRAN is still under study

Parameters dynmaic and quantization
Still under study

The proposed modifications involved in 25.321, 25.331 are presented in two draft CRs to release 4 herein incorporated:
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In the new algorithm the bit rate of each logical channel is averaged by a filter parameterised by an averaging window size. The algorithm comprises three passes. In each pass the logical channel are considered in the order of descending priorities. In the first pass the average bit rate value is compared to the thresholds set by the minimum guaranteed bit rate so as to serve bits for all logical channel to meet at least their minimum guaranteed bit rate. In the second pass the average bit rate value is compared to the thresholds set by the mximum bit rate so as to serve bits for all logical channel to meet at most there maximum bit rate. Finally, in the last pass the remaining available bits are served for as much as each logical channel can transmit.

R2 seeks guidance from SA2 on:

· whether this behabiour is the one expected, 

· how to set this averaging window size,

· whether the proposed dynamic and quantisation of parameters in CR to 25.331 fulfils SA2 expectation.
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8.5.12
Establishment of Access Service Classes


The PRACH resources (i.e. access slots and preamble signatures for FDD), timeslot (with specific frame allocation and channelisation code for 3.84Mcps TDD and SYNC_UL codes (with specific frame allocation) for 1.28Mcps TDD) may be divided between different Access Service Classes in order to provide different priorities of RACH usage. It is possible for more than one ASC or for all ASCs to be assigned to the same access slot/signature space in FDD or frame allocation/channelisation codes in 3.84Mcps TDD or frame allocation/SYNC_UL codes in 1.28Mcps TDD.



Access Service Classes shall be numbered in the range 0 ( i ( NumASC ( 7 (i.e. the maximum number of ASCs is "NumASC+1" = 8). An ASC is defined by an identifier, i, that defines a certain partition of the PRACH resources (SYNC_UL resources in 1.28Mcps TDD) and an associated persistence value Pi. A set of ASC parameters consists of "NumASC+1" such parameters (i, Pi), i = 0, …, NumASC.



PRACH partitions shall be established using the information element "PRACH partition". The persistence values Pi to be associated with each ASC shall be derived from the dynamic persistence level N = 1,…, 8 which is broadcast in SIB 7, and the persistence scaling factors si, broadcast in System Information Block Type 5 and possibly also in System Information Block Type 6, as follows:



P(N) = 2((N ( 1)


ASC # i


0


1


2


3


4


5


6


7





Pi


1


P(N)


s2 P(N)


s3 P(N)


s4 P(N)


s5 P(N)


s6P(N)


s7 P(N)





Scaling factors si are provided optionally for i = 2,…, NumASC, where NumASC+1 is the number of ASCs as defined by PRACH partitioning. If no scaling factors are broadcast, default value 1 shall be used if NumASC ( 2.



If k ( 1 scaling factors are broadcast and NumASC ( k+2 then the last scaling factor sk+1 shall be used as default for the ASCs where i > k +1.



The set of ASC parameters is provided to MAC with the CMAC-Config-REQ primitive (see [15]), the PRACH partitioning is provided to PHY using the CPHY-TrCH-Config-REQ primitive (see [34]).



The ASC enumeration shall be such that it corresponds to the order of priority (ASC 0 = highest priority, ASC 7 = lowest priority). ASC 0 shall be used in case of Emergency Call or for reasons with equivalent priority.



At radio bearer setup/reconfiguration each involved logical channel is assigned a MAC Logical channel Priority (MLP) in the range 1,…,8, a Time window TW (expressed as a TTI count), a Minimum Guaranteed bit rate MinGBr and a Maximum bit rate (both expressed in bits/TW). When the MAC sublayer is configured for RACH transmission in the UE, these MLP levels shall be employed for ASC selection on MAC.


The parameters used to calculate MinGBr are MinGBr_M, and MinGBr_E. The parameters used to calculate MaxBr are MaxBr_M and MaxBr_E using the following relation : 




MinGBr = S(MinGBr_E) + MinGBr_M * MO(MinGBr_E)




MaxBr = S(MaxBr_E) + MaxBr_M * MO(MaxBr_E)



The following table is used to calculate S and MO
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S(E)


1


1


5


25


125
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15000


90000





MO(E)


0


256


512


1792


8192


40192


200192


4040192





10.3.4.21
RB mapping info



A multiplexing option for each possible transport channel this RB can be multiplexed on.



Information Element/Group name


Need


Multi


Type and reference


Semantics description





Information for each multiplexing option


MP


1 to <maxRBMuxOptions>











>RLC logical channel mapping indicator


CV-UL-RLCLogicalChannels





Boolean


TRUE indicates that the first logical channel shall be used for data PDUs and the second logical channel shall be used for control PDUs.



FALSE indicates that control and data PDUs can be sent on either of the two logical channels.



This parameter is not used in this release and shall be set to TRUE.





>Number of uplink RLC logical channels


CV-UL-RLC info


1 to MaxLoCHperRLC





1 or 2 logical channels per RLC entity or radio bearer



RLC [16]





>>Uplink transport channel type


MP





Enumerated(DCH,RACH,CPCH,USCH)


CPCH is FDD only



USCH is TDD only





>>ULTransport channel identity


CV-UL-DCH/USCH





Transport channel identity 10.3.5.18


This is the ID of a DCH or USCH (TDD only) that this RB could be mapped onto.





>>Logical channel identity


OP





Integer(1..15)


This parameter is used to distinguish logical channels multiplexed by MAC on a transport channel.





>>CHOICE RLC size list


MP








The RLC sizes that are allowed for this logical channel



For radio bearers mapped to RACH, "Explicit list" is the only valid choice. The UE shall regard all other choices as undefined IE values and handle these as specified in clause 9.





>>>All








Null


All RLC sizes listed in the Transport Format Set. 10.3.5.23





>>>Configured








Null


The RLC sizes configured for this logical channel in the Transport Format Set. 10.3.5.23 if present in this message or in the previously stored configuration otherwise





>>>Explicit List





1 to <maxTF>





Lists the RLC sizes that are valid for the logical channel.





>>>>RLC size index


MP





Integer(1..maxTF)


The integer number is a reference to the RLC size which arrived at that position in the Transport Format Set 10.3.5.23





>>MAC logical channel priority


MP





Integer(1..8)


This is priority between a user's different RBs (or logical channels). [15]





>> Time Window


??





INTEGER(1,2,3,5,8,12,20,30,40,56,72,90,120,156,195,256)


This the number of TTI used to compute allocated bit rate for each logical channel





>>MinGBr_M


??





INTEGER(0..255)


Used to calculate MinGBr





>>MinGBr_E


??





INTEGER(0..7)


Used to calculate MinGBr





>>MaxBr_M


??





INTEGER(0..255)


Used to calculate MaxBr





>>MaxBr_E


??





INTEGER(0..7)


Used to calculate MaxBr





>Downlink RLC logical channel info


CV-DL-RLC info














>>Number of downlink RLC logical channels


MD


1 to MaxLoCHperRLC





1 or 2 logical channels per RLC entity or radio bearer



RLC [16]



Default value is that parameter values for DL are exactly the same as for corresponding UL logical channel. In case two multiplexing options are specified for the UL, the first options shall be used as default for the DL. As regards to the IE "Channel type", rule is specified in 8.6.4.8.





>>>Downlink transport channel type


MP





Enumerated(DCH,FACH/PCH,DSCH,DCH+DSCH)








>>>DL DCH Transport channel identity


CV-DL-DCH





Transport channel identity 10.3.5.18








>>>DL DSCH Transport channel identity


CV-DL-DSCH





Transport channel identity 10.3.5.18








>>>Logical channel identity


OP





Integer(1..15)


16 is reserved





Condition


Explanation





UL-RLC info


If "CHOICE Uplink RLC mode" in IE "RLC info" is present this IE is MP. Otherwise the IE is not needed.





DL-RLC info


If "CHOICE Downlink RLC mode" in IE "RLC info" is present this IE is MP. Otherwise the IE is not needed.





UL-RLCLogicalChannels


If "Number of uplink RLC logical channels" in IE "RB mapping info" is 2, then this is present. Otherwise this IE is not needed.





UL-DCH/USCH


If IE "Uplink transport channel type" is equal to "DCH" or "USCH" (TDD only) this IE is MP. Otherwise the IE is not needed.





DL-DCH


If IE "Downlink transport channel type" is equal to "DCH" or "DCH+DSCH" this IE is MP. Otherwise the IE is not needed.





DL-DSCH


If IE "Downlink transport channel type" is equal to "DSCH" or "DCH+DSCH" this IE is MP. Otherwise the IE is not needed.
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11.4
Transport format combination selection in UE



RRC can control the scheduling of uplink data by giving a priority value between 1 and 8 for each logical channel where 1 is the highest priority and 8 the lowest, a Time window TW (expressed as a TTI count) on which the allocated bit rate is computed, a Minimum Guaranteed bit rate MinGBr and a Maximum bit rate (both expressed in bits/TW). The selection of TFC in the UE shall be done according to the priorities between logical channels indicated by RRC. Logical channels have relative priority i.e. the UE shall allocate the Minimum guaranteed bit rate to each logical channel by serving them in descending order of priority, it will then allocate the Maximum bit rate to each logical channel by serving them in descending order of priority. If there is still available capacity, the remaining data will be transmitted by serving the logical channels in descending order of priority.


The scheme is performed each time a TFC selection is performed, i.e., each time the shortest configured TTI begins.



Each time the TFC selection is performed, the UE shall estimate which TFCs that can be supported. If the estimated power needed for a TFC is greater than the maximum UE transmitter power [7], the TFC shall not be used in the TFC selection algorithm below. The requirements for the estimation of supported TFCs are described in [12].



Before selecting a TFC, the set of valid TFCs will be established. All TFCs in the set of valid TFCs shall:



1.
belong to the TFCS.



2.
be supported by the maximum UE transmitter power as defined above.



3.
be compatible with the RLC configuration.



4.
not require RLC to produce padding PDUs (see [6] for definition).



If the TFCS selected by UTRAN does not follow the guidelines specified in [7] the UE may ignore the last constraint mentioned above in determining the set of valid TFCs.















Consider the priorities N1..N2 (N2>N1) where data is available for transmission at the time the TFC selection is performed. Let S1 and S2 be sets of valid TFCs. 



1.
Let S2 be the set of all TFCs in the TFCS that can be supported at the current UE maximum transmitter power. 



2. Iteration ITER = 1



3. Priority N = N1.



4.
Set S1 = S2.



5.
If S1 contains one single TFC, select this TFC and end the procedure.



6. Case ITER of : 



7. 
If ITER = 1 :



Let S2 be the set of all TFCs in S1 that allow the minimal amount of available priority N data bits to be transmitted such as MinGBr is guranteed. Go to step 10.



8. 
If ITER = 2 :


Let S2 be the set of all TFCs in S1 that allow the remaining amount of available priority N data bits to be transmitted such as MaxBr is not exceeded. Go to step 10.



9. 
If ITER = 3 :


Let S2 be the set of all TFCs in S1 that allow the highest remaining amount of available priority N data bits to be transmitted.



10. End of case



11. N = N + 1.



12. If N>N2, then ITER = ITER+1 and Priority N = N1



12.
If ITER > 3, select anyone of the TFCs in S2 and end the procedure.



13. Go back to step 4. 



The above rules for TFC selection in the UE shall apply to DCH, and the same rules shall apply for TF selection on RACH and CPCH.



The maximum UE power is defined in [7].
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