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Burst Profile Definition

During the San Francisco plenary session of the 802.22 WG, the number of active profiles at any specific time, as defined in the downstream and upstream definition tables of the DUIC and UIUC respectively, was considered.  It was suggested that, because of the large variability of transmission and reception conditions in a WRAN 802.22 operation, which can cover typical distances of up to 30 km, the number of active burst profiles should be augmented from what it was originally proposed in the 802.16 standard (i.e., DIUC and UIUC profiles defined by 4 bits, thus limiting the number of active profiles at any time to 16, including the specific burst profiles reserved for the system management).

Further discussion took place when it was discovered that the scheme that was proposed, taken from the 802.16 standard, was defining the profiles in a dynamic fashion, i.e., that these profiles and their related parameters (entry and exit signal level thresholds) were downloaded form the base station to the CPEs.  A new static scheme was proposed where each CPE would upload a list of profiles to the base station based on its capabilities when it associates with it and these profiles, by definition known to the CPE would be used for any further communication with the CPE rather than using the dynamic scheme where generic profiles are downloaded to the CPEs.  This way, the number of indices for the burst profiles needed at any time for operation would be reduced.

This contribution tries to explore the pros and cons of each method.

Total number of burst profiles

The total number of burst profiles that can be used by a WRAN system is defined as follows:

Number of codecs:
4
(convolutional/Viterbi, DBTC, LDPC, SBTC)

Number of code rates:
4
(1/2, 2/3, ¾, 5/6)

Modulation levels:
3
(QPSK, 16QAM, 64QAM)

Total:
4*4*3= 48


+ 1
(QPSK, rate: ½, repetition of 2 for US-MAP, DCD and UCD)


49

Upstream burst profiles

What has been brought from 802.16 is that the base station will download its table of upstream burst profiles to the CPEs from time to time using the UDC management packet.  A specific UIUC index will refer to the same burst profile across all CPEs.  For full flexibility, the 49 burst profiles would need to be defined and active at the same time to accommodate all transmission/reception situations in the WRAN cell.  This would mean a minimum of 6 bits to define the UIUC indices for each packet transmitted.  It would also mean that the base station would need to downtload all these profiles dynamically to all CPEs eventhough the CPEs would be able to implement only a subset of these profiles.

In the case of static profiles, the CPEs would signal the profiles that they can handle when they associate with the base station and the meaning of each burst profile index for each CPE would be tabulated at the base station and then used in the US-MAP.  Since it is unlikely that a CPE would implement more that the two codec schemes, the mandatory convolutionan/Viterbi and one of the advanced codecs, the total number of indices used per CPE would be 25 which could fit in a 5-bit UIUC table (22 burst profile indices are currently available in the UIUC table.  The entry and exit signal level threshold for each level of modulation/coding would still need to be downloaded to the CPEs from the base station.  These could be specific to the type of CPE to take into account their specific performance and behaviour.
Using the static definition of the burst profiles will also have an implication as to how the entry and exit thresholds for each profile can be provided to the CPEs since these profiles corresponding to given indices can be different from one CPE to the next unlike in the case of the dynamic burst profile definition where a burst profile has the same index for all CPEs.  In the static case, the threshold information carried by the UCD would need to be directed to specific CPEs and would therefore no longer be a broadcast burst.  More thought is needed here.
Downstream burst profiles

In the case of the downstream, it is assumed that the same burst profiles as for the upstream would be applicable for the same CPEs.  The same set of indices could then be used as defined at the time of association of the CPE.  However, since the downstream will also have to carry broadcast and multicast packets, burst profiles using the mandatory convolutional/Viterbi scheme will need to be defined as common to all CPEs.  This represents a maximum of 13 burst profiles for the broadcast/multicast packets.  The indices for these burst profiles could use indices in the DUIC table that are needed for other special purposes in the UIUC table, i.e., indices 1 to 6.
Impact of accommodating multiple FEC codecs

The reason for inversigating new ways of defining the burst profiles is due to the increase of possible burst profiles resulting from the accommodation of multiple FEC codecs in the standard.  Currently, there are four FEC codecs accommodated which increases by a factor of four the total number of possible burst profiles.  This has an impact on the MAC overhead in terms of the number of bits needed in the DS/US-MAP to define the profile used for each transmitted packet and also the channel capacity needed to define and update these profiles at the CPEs on a regular basis.

A trade-off that is used by 802.16 is to define a sub-set of burst profiles that could be used at a specific time.  Such smaller sub-set is more difficult to determine in the case of a 802.22 system where a wide variability of operating conditions may be experienced from a CPE located close to a base station in line-of-sight condition to a CPE located at the edge of the coverage area (e.g. 30 km), and even a CPE at a distance in between suffering sever multipath.  The range of burst profiles available at a given time therefore needs to be increased with the resulting increase in MAC overhead.
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Abstract


This contribution describes the two options for defining the burst profiles between the base station and its CPEs and the different aspects to be considered in selecting a dynamic burst profile definition or a station definition.


A new constraint was identified during the MAC telephone call on August 30th and was added.  Also the discussion led to observations on the fact that accommodating four FEC codecs in the standard has impact on the MAC overhead required since four times more burst profiles need to be defined.  This consideration was also added. 
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