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HUGE: Stage 2 working assumptions
1. Introduction

During TSG-GERAN#31, a new work item was agreed on Higher Uplink performance for GERAN Evolution (HUGE) [1].
In this document, Stage 2 working assumptions based on [1] are proposed. The document is an update of [2].
2. Working assumptions
2.1 Physical RF Layer
1. HUGE shall use the same logical channels as EGPRS except for the PDTCH.
2. HUGE introduces reasonable set of new modulations and higher symbol rate to provide performance gains over EGPRS in the whole cell area. New modulation and symbol rate schemes are:

	16-ary modulation with 271 ksymbols/s symbol rate*

	16-ary modulation with 325 ksymbols/s symbol rate

	32-ary modulation with 325 ksymbols/s symbol rate

	*it is FFS whether this modulation scheme will be excluded


3. Modulation constellation, pulse shaping and burst structure for the new modulations are FFS.
4. Training sequences may be introduced to enable blind detection of modulation and symbol rate. As an alternative (or in addition), the number of modulation alternatives could be limited at any one time (see 13).
2.2 Physical link layer
5. New MCSs consisting of up to four RLC data blocks will be introduced (see item 11). These will require introduction of new RLC/MAC header types enhanced from existing RLC/MAC header types.
6. Header detection by the network may be based on modulation and symbol rate detection and stealing flags.
7. RLC data blocks shall use the same basic unit of payload and convolutional mother code as for EGPRS. Each RLC data block shall have 2 or 3 puncturing schemes (depending on the MCS code rate). It is FFS whether RLC data blocks using the 32-ary modulation with 325 ksymbols/s symbol rate includes also turbo coded modulation and coding schemes.
8. New MCSs shall use the same MCS families as EGPRS to faciliate incremental redundancy. It is FFS whether this includes those MCSs which are turbo coded.
9. RLC/MAC headers shall be convolutional-coded using the same mother code with tail biting as with EGPRS. It is FFS whether RLC/MAC headers for those MCSs of which RLC data is turbo coded shall also be turbo coded. 
2.3 RLC/MAC
10. HUGE is introduced based on EGPRS Families and extensions thereof hence allowing link adaptation (and resegmentation) with EGPRS MCSs (see item 8)
11. To limit resegmentation between MCSs the same payloads per RLC data block as for EGPRS should be used. (This would yield up to 4 RLC data blocks per RLC/MAC block for 32 QAM)
12. A HUGE MS shall support one of the following uplink TBF mode(s) 
	TBF modes
	Supported MCSs and modulation schemes

	HUGE-A***
	EGPRS MCS-1 to -4
EGPRS MCS-5 to -9 *

16-ary modulation with 271 ksymbols/s symbol rate

	HUGE-B
	EGPRS MCS-1 to -4

EGPRS MCS-5 to -9 *

16-ary modulation with 271 ksymbols/s symbol rate**
16-ary modulation with 325 ksymbols/s symbol rate

	HUGE-C
	EGPRS MCS-1 to -4

EGPRS MCS-5 to -9 *

16-ary modulation with 271 ksymbols/s symbol rate**
16-ary modulation with 325 ksymbols/s symbol rate
32-ary modulation with 325 ksymbols/s symbol rate

	* it is FFS whether all these MCSs will be required while in this TBF mode

** it is FFS whether this modulation scheme will be excluded
*** it is FFS whether this TBF mode will be excluded
NOTE: A, B, C refer to the three alternative capabilities A=16QAM SR1.0; B=16QAM SR1.2; C=32QAM SR1.2


13. EGPRS rules for re-transmissions for type I ARQ and type II ARQ shall be extended to take into account the new MCSs. It is FFS whether these rules shall also be extended to limit the number of modulation alternatives that can be used at any one time.

14. RLC/MAC signalling must be expanded to enable the use of new MCSs in uplink. E.g. EGPRS Channel Coding Command will need to be extended (by one bit) to account for the new MCSs.

15. Indicating the support for new modulations in uplink at random access is not currently possible (see EGPRS Packet Channel Request for EGPRS on (P)CCCH). This shall be possible.
2.4 RR
16. MS shall indicate support for HUGE and for the supported uplink TBF modes. When HUGE is indicated as supported, the multislot capability for HUGE and DTM multislot capability for HUGE shall be the same as, and shall be indicated by, the multislot capabilities for EGPRS operation and the DTM multislot capabilities for EGPRS operation respectively.
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