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GERAN evolution – On multiplexing legacy mobile stations and shorter TTI enabled mobile stations on same PDTCH   
1 Introduction

There is an identified issue for the shorter TTI proposal, see Chapter 10.1.1 in [1], concerning the multiplexing on same PDTCH with legacy mobile stations. In practise the issue is on the usage of USF. This document outlines a simple solution how multiplexing of different TTIs with legacy mobile station support can be done. In addition, text is proposed for inclusion in the latency enhancement chapter of the feasibility study report [1], thus solving this issue and meeting the goal of “coexist with legacy mobile stations” for shorter TTI enhancement.

2 USF scheduling of shorter TTI and legacy mobile stations

2.1 Basic principle

In order to support legacy mobile stations the USF structure must remain the same. This means that also the new, shorter TTI mobile stations need to adhere to the basic principle, possibly including some backward compatible additions if needed. However, one simple and backward compatible way is to completely rely on the existing USF scheduling method. 

With this method, all USFs are always sent in the same dimension as the traditional USF, i.e. using a 20 ms USF allocation period for the next UL data period of 20 ms (that may be subdivided into 10 or even 5 ms TTIs). The USFs belonging to mobile stations with a lower TTI, such as 10 ms, are redefined so that an USF on carrier 1 corresponds to the first 10 ms radio block in the coming 20 ms period, while an USF on PDCH 2 corresponds to the second 10 ms period. In Table 1 an allocation example is shown. Mobile stations “A” and “D” is using 10 ms TTI. Mobile stations “B” and “C” are legacy mobile stations having 20 ms TTI. The downlink data blocks can be sent to any mobile station and the 10ms and 20 ms (legacy) TTI mobile stations can be multiplexed freely. Chapter 2.2 investigates potential issues related to USF decoding in downlink when 10 and 20 ms TTIs data blocks are multiplexed on same DL PDCH. Note that all UL frames can be allocated if within each 20 ms block period the same TTI is used. That is, it is only possible to change TTI at 20 ms intervals (this is also valid for DL data frames). 

Table 1. Example of a 12-frame sequence with USF allocation, B and C are legacy users (20 ms) while users A and D are 10 ms TTI users (note that TDMA frame numbering is only based on data carrying frames).
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2.2 Decoding USF in downlink when having both 10 ms and 20 ms TTIs

The issue investigated is if USF and stealing flags (SF) can still be used for the different multiplexing possibilities deployed in downlink (i.e. multiplexing of 10 ms and 20 ms TTIs). Tables 2 and 3 give an analysis and solutions. Based on the analysis and solutions it can be concluded that there is no real problems to multiplex different TTIs in downlink direction. 

It should also be understood that legacy mobile stations cannot decode the relevant SF and USF portions if the modulation method (GMSK or 8PSK) changes from one 10 ms TTI to another during a 20 ms legacy block period so modulation method in DL needs to remain the same within each such legacy block boundary 

  Table 2. GMSK bursts and position of stealing flags and USF.

	GMSK
	Legacy stealing flags (SF)
	Legacy USF

	CS-1 to 4, MCS-1 to 4
	Pos 57,58 in each burst
	CS-1: According to SACCH interleaving

CS-2 to 4:

burst 1: pos [0 50 100]

burst 2: pos  [34 84 98]

burst 3: pos [18 68 82]

burst 4: pos [2 52 66]



	
	CS-1: 11111111

CS-2: 11001000

CS-3: 00100001

CS-4: 00010110

MCS-1 to 4: as CS-4
	

	Solution: 
	Set legacy SF to indicate CS-4 when 10 ms TTI DL block is sent ( legacy GPRS and EGPRS MS can decode the legacy USF


	Put according to above


Table 3. 8PSK bursts and position of stealing flags and USF.

	8PSK
	Legacy SF
	Legacy USF

	MCS-5 to 9
	Pos 174,175 in each burst
	Pos 150, 151, 168, 169, 171, 172, 177, 178, 195 in each burst

	
	MCS-5/6: 00000000

MCS-7/8/9: 11100111
	

	Solution: 
	Legacy SF is not needed to decode legacy USF. SF can be reused to differentiate header types with 10 ms TTI in the new direction. 
	Put according to above


3 Proposal

It is suggested to include the material in section 2 in Chapter 10.1.1 of Chapter 10.3 of the feasibility report [1] and remove the identified issue as the method above shows that it is possible to multiplex legacy users and reduced TTI users on same PDTCH on the UL.

References 

[1] 3GPP TR 45.912 “Feasibility Study on Future GERAN Evolution,” V0.2.0, Work Item Rapporteur, output from 3GPP TSG GERAN#25, Schaumburg (Il.), U.S.A., August 29 – September 2, 2005













1(3)
2(3)

_1191849106.doc
		TDMA Frame

		PDCH/DL 1 USF

		PDCH/DL 2 USF

		PDCH/UL 1

		PDCH/UL 2



		1

		USF-B

		USF-C

		

		



		2

		USF-B

		USF-C

		

		



		3

		USF-B

		USF-C

		

		



		4

		USF-B

		USF-C

		

		



		5

		USF-A

		USF-D

		B-burst

		C-Burst



		6

		USF-A

		USF-D

		B-burst

		C-Burst



		7

		USF-A

		USF-D

		B-burst

		C-Burst



		8

		USF-A

		USF-D

		B-burst

		C-Burst



		9

		USF-B

		USF-C

		A-Burst

		A-Burst



		10

		USF-B

		USF-C

		A-Burst

		A-Burst



		11

		USF-B

		USF-C

		D-Burst

		D-Burst



		12

		USF-B

		USF-C

		D-Burst

		D-Burst






