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3
Justification *

In the near future a remarkable increase is expected in the number of uplink connections required to be served by the packet switched (PS) domain in GSM networks. Example scenarios foreseen include refarming of GSM frequencies to other radio access technologies, and the emergence of MTC services over mobile radio networks.
For packet data channels shared by a number of connections with small amounts of data/signalling waiting to be transmitted, UL MU-MIMO may be considered to meet the above demand provided that there is no negative impact to legacy services, or  that any limitations in operation on both the uplink and the downlink are introduced.
It is anticipated that if more than 16 parallel connections are established on one PDCH, the capacity of the corresponding PTCCH will be exceeded and remarkable losses could be observed as a consequence due to the need to update the TA using signalling radio blocks delivered on the PACCH and consequently reducing capacity and throughput on the PDTCH. In this case UL MU-MIMO has therefore to avoid the above mentioned remarkable losses.
4
Objective *
The objective of the study is to 

· Derive a traffic model for the types, formats, packet inter-arrival time and packet sizes of the information expected to be transmitted by connections with small amounts of data/signalling. 

· Evaluate the system level performance of UL MU-MIMO with network configurations including refarming scenarios.
· Evaluate link level performance using SINR ranges relevant in GERAN networks.

· Model aspects like uplink scheduling, control signalling overhead (for example when PTCCH capacity is exceeded and PACCH has to be used for TA update), link quality control and power control.
· Investigate the compatibility with legacy mobile stations, e.g. whether or not a mobile station supporting UL MU-MIMO can be multiplexed with a legacy mobile station.
· Identify solutions in terms of enhancements of uplink scheduling efficiency of UL MU-MIMO.
· Identify solutions in terms of enhancements of the TA update procedure, which are able to avoid all the above mentioned losses whenever the PTCCH capacity is exceeded and PACCH has to be used for TA update when UL MU-MIMO is in use, without introducing any impact to any legacy service on both the uplink and the downlink.
· Avoid any drawback, negative impact, limitation for any legacy service on both the uplink and the downlink.
· Avoid any hardware impact to the base station.
· Minimize any hardware impact to the mobile station whilst impact on battery life should be avoided.
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Service Aspects

None
6
MMI-Aspects

None
7
Charging Aspects

None
8
Security Aspects

None
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Work item rapporteur(s) *

Chao Luo (Huawei Technologies Co., Ltd.), Email: chluo@huawei.com
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Work item leadership *

TSG GERAN WG1 primary and TSG GERAN WG2 secondary responsible 
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Supporting Individual Members *

	Supporting IM name

	Huawei Technologies Co., Ltd.

	Vodafone Group

	China Mobile Com. Corporation

	MediaTek Inc.

	ZTE Corporation

	Telecom Italia S.p.A.
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