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Further discussions on Extended Dynamic Allocation configurations

At GERAN#14 there was some discussion on problems with the allocation of 4 uplink slots for multislot class 12 when using Extended Dynamic Allocation (EDA). There were also discussions on the problems with the requirement to overlap up and downlink timeslot numbers. In this paper we follow up on these discussions.
1. The T parameter problem

At GERAN #14 some problems with EDA were discussed and solutions proposed - see GP-030687 (Ericsson), GP-030612 (Siemens) and GP-030897 (Panasonic). No conclusions were reached, however it is clear that the desire to solve the problems is shared by the meeting. Since the removal of Fixed Allocation, Extended Dynamic Allocation has become a necessity for supporting useful configurations for higher multislot classes in GPRS.

One of the problems is the selection of T parameters (i.e. Tra, Trb, Tta, Ttb as defined in 45.002) to use for particular timeslot configurations. The currents rules excludes some useful configurations.  Panasonic proposed a formulaic approach (GP-030897). However, as Ericsson have noted (GP-031352),  this simple formula does not work for all higher multislot classes. 

Although it is possible to create a formula that does work for all classes and configurations this formula is complicated and defeats the object of the original proposal (ie to simplify and correct the currently used table).

Ericsson have proposed to keep the table with modifications to correct errors. We support this proposal.

2. The Overlap Rule problem

Another problem with the existing specifications is a sentence in TS45.002,  clause 6.4.2.2:

“If there are m timeslots allocated for reception and n timeslots allocated for transmission, there shall be Min(m,n) reception and transmission timeslots with the same TN.”

This rule (called here the “Overlap Rule”) causes problems for extended dynamic allocation in multislot classes such as 32 with three UL and 3 DL slots allocated, as illustrated below (the hatched box indicates the location of the USF). 
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If the Overlap Rule is broken then a possible allocation exists: 


	DL
	
	 0
	USF
	
	
	
	
	
	
	 0
	USF
	
	
	
	
	
	
	
	
	

	UL
	
	
	
	
	0
	
	
	
	
	
	
	
	0
	
	
	
	
	
	
	


The problem occurs in configurations of 3 (or more) uplink and 3 (or more) downlink allocated slots. The problem cases are listed below:

	Class
	Configuration(s) that must break overlap rule

	32
	3u,3d

	33
	3u,3d

	34
	3u,3d

	37
	3u,3d

	38
	3u,3d

	39
	3u,3d

	42
	3u,3d; 3u,4d

	43
	3u,3d; 4u,3d; 3u, 4d

	44
	3u,3d; 4u,3d; 3u, 4d

	45
	3u,3d; 4u,3d; 3u, 4d


Ericsson propose a change to the Overlap Rule (GP-031352), adding the following paragraph to clause 6.4.2.2:  

“If extended dynamic allocation is used, the total number of allocated PDTCH/Us and PDTCH/Ds shall not exceed the total number of uplink and downlink timeslots that can be used by the MS per TDMA frame (i.e., the parameter ‘Sum’ specified in Annex B). The mapping of PACCH onto the allocated PDCHs is specified in 3GPP TS 44.060. If there is a set of timeslots allocated for reception and a set of timeslots allocated for transmission, the lowest TN used for transmission shall be common for both reception and transmission.”

We support the principle of modifying the Overlap Rule, and are keen to see a solutions as soon as possible. However we are concerned that the proposed modification is actually more restrictive than the original in certain circumstances. Consider a class 12 MS allocated 1 DL and 3 UL slots. Under the existing rule the following configuration is valid:
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The USF for this MS is sent on TS0 however the MS does not receive DL data on TS0. This sort of configuration may be useful if the DL timeslot 0 is already heavily used by other mobiles.

Under the existing Overlap Rule such a configuration is valid, however the change proposed by Ericsson would exclude such configurations. Hence the solution is not backward compatible with existing correct implementations.

The proposed modification also allows other configurations that are not currently allowed. For example a Class 10 mobile (Rx=4, TX=2, Sum=5, Tra=2, Ttb=1) with two up and two downlink slots assigned. The following configuration would be prohibited under the Min(m,n) rule, but allowed with the proposed modification.
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3. Proposed Solution

We are keen to introduce a change that fixes all the problems but has minimum impact on the current specifications, especially as this change is proposed for Release 99. Therefore we propose a slightly different solution is adopted, as shown below, in 45.002, clause 6.4.2.2:


“If there are m timeslots allocated for reception and n timeslots allocated for transmission, there shall be Min(m,n) reception and transmission timeslots with the same TN unless this would make the configuration impossible due to the physical limitations of the T parameters (see annex B). In this case, the maximum number of timeslots physically possible shall share the same TN. ”

We believe that this change is preferable for backward compatibility reasons. We want to allow all existing allowable configurations plus just those new ones that are needed to avoid the Overlap Rule problem described. 

4. Conclusions

This paper analyses Ericsson’s contribution on solving Extended Dynamic Allocation problems and supports most of the ideas. Updating the table in 45.002 to indicate correctly when to use Tta is supported. However, We believe that Ericsson’s proposal to solve the overlap rule problem in 45.002 is not backward compatible because it removes some currently allowed configurations and adds unnecessary new configurations. We propose a slightly different solution to this problem that minimises the changes.






























































































(





No gap




















(








