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1. Introduction

A previous contribution [1] addressed the assignments of uplink and downlink RTTI configurations. The proposed principles were agreed and further implemented in 3GPP TS 44.060 version 7.10.0 onwards.
The present discussion paper provides additional thoughts about RTTI / BTTI assignments in order for GERAN to debate further and settle on possible encoding improvements and clarifications.
The present version is an update of G2-080052 (GERAN WG2 #36bis) including an evaluation of different encoding proposals in Annex A.
2. Observations
About CSN.1 Syntax:

One method implemented in the CSN.1 syntax for Release 7 RTTI / BTTI assignments is the use of variable-size arrays whose dimension is not explicitly specified as a preset value or a built-in function but described as commented text. The following excerpt of 3GPP TS 44.060 is showing the "Dynamic Allocation 2 struct" included in PACKET UPLINK ASSIGNMENT / PACKET TIMESLOT RECONFIGURE messages:
	< Dynamic Allocation 2 struct > ::= 


< EXTENDED_DYNAMIC_ALLOCATION : bit (1) >


{ 0 | 1
< P0_C1 : bit (4) > 




< PR_MODE_C1 : bit (1) > 




{ 0 | 1
< P0_C2 : bit (4) > 






< PR_MODE_C2 : bit (1) > } }


< USF_GRANULARITY : bit (1) >


{ 0 | 1 < UPLINK_TFI_ASSIGNMENT : bit (5) > }


{ 0


-- Timeslot Allocation


{ 0 | 1 < USF : bit (3) > } * m




-- repeated once for every timeslot (BTTI) or PDCH pair (RTTI 















-- using RTTI USF mode) or twice for every PDCH pair (RTTI 















-- using BTTI USF mode) 

| 1


-- Timeslot Allocation with Power Control Parameters



< ALPHA_C1: bit (4) >



{ 0 | 1
< USF: bit (3) > } * m




-- repeated once for every timeslot (BTTI) or PDCH pair (RTTI















-- using RTTI USF mode) or twice for every PDCH pair (RTTI 















-- using BTTI USF mode) 


{ < GAMMA: bit (5) > } * n




-- repeated once for every timeslot (BTTI) or PDCH pair (RTTI)



{ 0 | 1 < ALPHA_C2: bit (4) > }


} ;


The syntactical decoding of such a description would require, concurrently, a semantic analysis of some information provided in a number of other fields of the assigning message (e.g. to determine whether the assignment is RTTI or BTTI and, in case of an RTTI assignment, what are the assigned PDCH pairs and whether the RTTI or BTTI USF mode is used).

While such variable-size arrays have already been introduced for describing multiple TBF assignments, this practice is not conforming to regular CSN.1 principles used elsewhere in 3GPP GERAN specifications - where variable-size arrays are specified using the "val()" pre-defined function (see [2]) dimensioned with an explicit length field - nor it is with the regular structure of computing languages compilers, and could pose some challenges to certain CSN.1 decoders.

About determination of arrays dimension and content:

The rules governing the size of the uplink assignments parameters (USF, GAMMA) arrays depending on the type of assignment (RTTI / BTTI, SC/DC, USF type) were detailed in [1]. However not all this information is available in 3GPP TS 44.060, which should be clarified in order to prevent any future misinterpretation.

The following proposes an interpretation on how the USF and GAMMA arrays dimension should be determined based on [1] and on 3GPP TS 44.060:
Single Carrier:

· BTTI assignment: arrays of 16 entries (each entry with / without USF / GAMMA value) where the presence of any USF / GAMMA value gives the actual uplink TS allocation (and allows distinction between Single and Dual Carrier assignments).
Notes: possible inconsistencies between the number / positions of USF and GAMMA values in the respective arrays (not possible in pre-Rel-7 assignments where the two fields are coupled) should be identified as abnormal cases.
· RTTI assignment with RTTI USF mode: array of (number of PDCH pairs that could be determined from "UPLINK_PDCH_PAIRS_C1" parameter) entries.
Note: an effective USF value should be given only for the PDCH pairs being part of the uplink assignment, while an effective GAMMA value should be given for each entry - uplink assignment or uplink pair corresponding to a downlink pair.
· RTTI assignment with BTTI USF mode: array of (twice the number of PDCH pairs that could be determined from "UPLINK_PDCH_PAIRS_C1" parameter) entries.
Note: in this case a single USF or GAMMA value could be provided for any given uplink PDCH pair.
Dual carrier:

· BTTI assignment: array of 16 entries where the presence of any USF / GAMMA value gives the actual uplink TS allocation.

Note: it is understood that the first 8 values are related to carrier C1 and the next 8 values are related to carrier C2.

· RTTI assignment with RTTI USF mode: array of (number of PDCH pairs that could be determined from "UPLINK_PDCH_PAIRS_C1" and "UPLINK_PDCH_PAIRS_C2" parameters) entries.
Note: same as for Single Carrier.
· RTTI assignment with BTTI USF mode: array of (twice the number of PDCH pairs that could be determined from "UPLINK_PDCH_PAIRS_C1" and "UPLINK_PDCH_PAIRS_C2" parameters) entries.
Note: same as for Single Carrier.
It could be noted in addition that:

· Uplink BTTI assignments are self-contained in "Dynamic Allocation 2 struct" (P.U.ASS., P.T.R.) but implies the description of the maximum number of timeslots possible (16), while RTTI assignments are based on the uplink PDCH pairs bitmaps (provided in a field outside the structure) and require entries only for the allocated pairs.
· BTTI assignments would require 16 entries even in case of Single Carrier or when only one carrier of a Dual Carrier assignment is used for the uplink.
3. Additional comments and proposals
About CSN.1 Syntax:

Although not following the practices used by 3GPP GERAN for CSN.1 description of RLC/MAC "legacy" (pre Rel-5) message structures, it could nevertheless be agreed that the variable-size arrays technique could be maintained as implemented in current Rel-7 specification.

This would not create specific implementation issues on the network side (i.e. the message sender). However, the decoding tasks being significantly more demanding than the encoding counterpart, it should be clearly understood and confirmed today whether this statement is shared by (all) terminals / chipsets vendors, in order to lift any serious concern for the future.
It should be noted that encoding alternatives could be implemented for disconnecting the syntactical and semantic parsing phases, such as:
· Providing explicitly the size of the arrays in the message

· Using recurring structures with explicit terminations as: "{ 1 {0 | 1 < USF : bit (3) > } } ** 0"
· Using fixed size structures for RTTI similar to BTTI ones
Further examination could be made in order to limit the overhead.

About determination of arrays dimension and content:
It is asked to validate or amend the interpretation proposed in the previous section of the present document and to provide the relevant clarifications in 3GPP TS 44.060 in order to preclude interworking issues between the network and the terminal about the determination of the arrays dimensions.
Further optimisations could be considered, e.g. making the fields for the second carrier optional, aligning more closely allocation descriptions for RTTI and BTTI, etc.
4. Conclusion

It is proposed to GERAN to discuss further the observations made in this document and to take the relevant actions.
5. References

[1]
GP-071294 RTTI Assignments Nokia Siemens Networks, Nokia Corporation (GERAN Meeting #35 - Dublin, Ireland - August 27-31, 2007)
[2] Michel MOULY, "CSN.1 Specification, Version 2.0", Cell & Sys, ISBN: 2‑9510062‑0‑9.
6. Annex A – Evaluation
6.1 General
Different encoding possibilities have been evaluated to estimate the related efficiency of each method while considering some advantages and drawbacks for each of them.
Evaluation method:
· The evaluation of PACKET UPLINK ASSIGNMENT has been achieved for BTTI (4 uplink timeslots) and RTTI (3 uplink pairs with two pairs used for uplink transfer and RTTI USF mode).

· Two variants with a single uplink carrier and dual uplink carriers have been considered.

· As initial investigations have shown that the use of explicit arrays size fields would provide the best compromise between coding efficiency and simplicity, only such solutions have been evaluated in more detail.
· For the BTTI, the assumption was to include 8 timeslot entries for the Single Carrier case and 16 timeslot entries for the Dual Carrier case. A further optimisation could be to remove the last timeslots that are not allocated.
· For the RTTI case, a GAMMA value is provided for each defined RTTI pair.

· The coding specified in TS 44.060 v.7.11.0 is taken as a reference. This corresponds to the following part of the "Dynamic Allocation 2 struct" information:


{ 0


-- Timeslot Allocation


{ 0 | 1 < USF : bit (3) > } * m

-- repeated once for every timeslot (BTTI) or PDCH pair (RTTI 











-- using RTTI USF mode) or twice for every PDCH pair (RTTI 











-- using BTTI USF mode) 

| 1


-- Timeslot Allocation with Power Control Parameters



< ALPHA_C1: bit (4) >



{ 0 | 1
< USF: bit (3) > } * m

-- repeated once for every timeslot (BTTI) or PDCH pair (RTTI











-- using RTTI USF mode) or twice for every PDCH pair (RTTI 











-- using BTTI USF mode) 


{ < GAMMA: bit (5) > } * n

-- repeated once for every timeslot (BTTI) or PDCH pair (RTTI)



{ 0 | 1 < ALPHA_C2: bit (4) > }


} 

6.2 Solution 1 ("Simple")
The following solution is likely the "simplest" solution possible. One drawback is that no dependency is assumed between the number of USFs and the number of GAMMA values provided, therefore both numbers are provided explicitly, which could lead to inconsistencies and less efficiency.

< N_USF : bit (4) >


{ 0 | 1 < USF : bit (3) > } *( val(N_USF) + 1)


{ 0 | 1


-- Power Control Parameters


< ALPHA_C1: bit (4) >



{ 0 | 1 < ALPHA_C2: bit (4) > }



< N_GAMMA: bit (4) >



{ < GAMMA: bit (5) > } *  (val(N_GAMMA) + 1)


} 

6.3 Solution 2 ("Optimized 1")

The following solution is providing a more explicit description at the expense of a somewhat more complex structure but is helping to remove inconsistencies in the various cases. This solution is also more efficient when power control parameters are included.

{ 0






-- BTTI mode



< N_TS : bit (4) >



{ 0


-- Timeslot Allocation without Power Control Parameters



{ 0 | 1 < USF : bit (3) > } *( val(N_TS) + 1)



| 1


-- Timeslot Allocation with Power Control Parameters



< ALPHA_C1: bit (4) >




{ 0 | 1 < ALPHA_C2: bit (4) > }




{ 0 | 1 





< USF : bit (3) >





< GAMMA: bit (5) > 




} *( val(N_TS) + 1)



}

| 1






-- RTTI mode



< N_PAIRS : bit (3) >



{ 0


-- RTTI USF



{ 0 | 1 < USF : bit (3) > } *( val(N_PAIRS) + 1)



| 1


-- BTTI USF



{ 0 | 1 < USF : bit (3) > } *(( val(N_PAIRS) + 1) * 2 )



}


{ 0 | 1


-- Power Control Parameters



< ALPHA_C1: bit (4) >




{ 0 | 1 < ALPHA_C2: bit (4) > }




{ < GAMMA: bit (5) > } *  (val(N_PAIRS) + 1)



}


}

6.4 Solution 3 ("Optimized 2")

This is a different arrangement with a better efficiency than the two previous proposals and an intermediate "complexity".

{ 0


-- Allocation without Power Control Parameters


< N_USF : bit (4) >



{ 0 | 1 < USF : bit (3) > } *( val(N_USF) + 1)


| 1


-- Allocation with Power Control Parameters


< ALPHA_C1: bit (4) >



{ 0 | 1 < ALPHA_C2: bit (4) > }



{ 0






-- BTTI mode




< N_TS : bit (4) >




{ 0 | 1 





< USF : bit (3) >





< GAMMA: bit (5) > 




} *( val(N_TS) + 1)



| 1






-- RTTI mode




< N_PAIRS : bit (3) >




{





{ 0 | 1 < USF : bit (3) > }





< GAMMA: bit (5) >



} *( val(N_PAIRS) + 1)




{ 0 | 1
{ 0 | 1 < USF_2 : bit (3) > } *( val(N_PAIRS) + 1) } -- USF_2 for BTTI USF mode only


}


}

6.5 Coding efficiency evaluation

The coding specified in TS 44.060 v.7.11.0 is taken as a reference (see 6.1) - differences in bits:
	
	
	
	
	
	w/o PwC
	w. PwC

	RTTI / RTTI USF
	Single Carrier
	 
	 
	 

	2 pairs UL
	 
	
	 
	Solution 1 (Simple)
	(+4)
	(+8)

	 + 1 "corresponding" pair
	 
	
	 
	Solution 2 (Optimized 1)
	(+5)
	(+5)

	 
	 
	
	 
	Solution 3 (Optimized 2)
	(+4)
	(+5)

	 
	Dual Carrier
	 
	 
	 
	 

	 
	 
	
	 
	Solution 1 (Simple)
	(+4)
	(+8)

	 
	 
	
	 
	Solution 2 (Optimized 1)
	(+5)
	(+5)

	 
	 
	
	 
	Solution 3 (Optimized 2)
	(+4)
	(+5)

	BTTI
	Single Carrier
	 
	 
	 

	4 TSs
	 
	
	 
	Solution 1 (Simple)
	(-4)
	(+0)

	 
	 
	
	 
	Solution 2 (Optimized 1)
	(-3)
	(-3)

	 
	 
	
	 
	Solution 3 (Optimized 2)
	(-4)
	(-3)

	 
	Dual Carrier
	 
	 
	 
	 

	 
	 
	
	 
	Solution 1 (Simple)
	(+4)
	(+8)

	 
	 
	
	 
	Solution 2 (Optimized 1)
	(+5)
	(+5)

	 
	 
	
	 
	Solution 3 (Optimized 2)
	(+4)
	(+5)
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