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pCR 45.876 Pairing Scheme for UL MU-MIMO
1. Introduction

1.1 Background Information

UL MU-MIMO [1] is an ongoing study item in GERAN that investigates techniques to efficiently serve a large number of uplink PS connections in GSM networks by means of UL MU-MIMO.
1.2 Reason for change

This document proposes to capture the pairing scheme described in [2] in the UL MU-MIMO TR.
1.3 Summary of change

This pCR proposes to add a subclause 5.3.1 to describe the pairing scheme based on USF sharing.
1.4 References
[1] GP-131131, “New Study Item on UL MU-MIMO (update of GP-131107)”, Huawei Technologies Co., Ltd., Vodafone Group, China Mobile Com. Corporation, MediaTek Inc., ZTE Corporation, Telecom Italia S.p.A., GERAN #60.
[2] GP-130781, “Multiplexing Radio Blocks in the Uplink - Concept Description”, Huawei Technologies Co., Ltd., Vodafone Group, ZTE Corporation, GERAN#59.

2. pCR to the UL MU-MIMO TR
	First Change


5.3
Pairing Schemes
5.3.1
Asymmetric TSC Assignment
5.3.1.1

Concept Description
The idea is to allow some of the MSs to be assigned distinct TSCs for downlink reception and uplink transmission. This creates different options to pair two MSs in the uplink, as shown in Table 5.3.1-1, where TSC1, TSC2, TSC3 and TSC4 are different from each other, and TSC1 and TSC2 are assumed to be mutually orthogonal.
Table 5.3.1-1:  Pairing modes for asymmetric TSC assignment
	Pairing mode
	TSC for downlink reception, MS1
	TSC for downlink reception, MS2
	TSC for uplink transmission, MS1
	TSC for uplink transmission, MS2

	1 (Legacy or supporting MS + Supporting MS)
	TSC1
	TSC1
	TSC1
	TSC2

	2 (Supporting MS + Supporting MS)
	TSC3
	TSC4
	TSC1
	TSC2


5.3.1.2

Pairing Two Uplink TBFs
Pairing mode 1 is supported by means of “USF sharing”: a USF is assigned to both MS1 and MS2. Whenever the shared USF appears in a downlink radio block, the two MSs can transmit a radio block in the uplink with TSC1 and TSC2, respectively, constituting a UL MU-MIMO transmission.

Unlike in VAMOS, “paring” in the PS domain is a much looser concept which can operate on a per radio block period basis. Suppose MS1 is assigned USF1 and TSC1 (for both downlink reception and uplink transmission), MS2 is assigned USF1, USF2, TSC1 (for downlink reception) and TSC2 (for uplink transmission), and a third MS, MS3, is assigned USF2 and TSC1 (for both downlink reception and uplink transmission). The network can pair MS1 and MS2 by transmitting a downlink radio block containing USF1 in some radio block periods, and pair MS2 and MS3 by transmitting a downlink radio block containing USF2 in some other radio block periods, as illustrated in Figure 5.3.1-1. To support such a flexible pairing scheme, an UL MU-MIMO aware MS like MS2 should be able to monitor multiple USFs on the downlink packet data channel. On the other hand, whether and when to pair which two MSs is totally under network control, and is transparent to any affected MS.
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Figure 5.3.1-1: Pairing radio blocks from uplink TBF pairs
5.3.1.3

Pairing One Downlink TBF and One Uplink TBF
Pairing can also be done for one downlink TBF and one uplink TBF, using either pairing mode 1 or pairing mode 2. Figure 5.3.1-2 shows such an example. The network first polls one MS (i.e. MS1) via RRBP in radio block period N, commanding it to transmit a radio block in radio block period N+3, and then schedules another MS (i.e. MS2) by transmitting a downlink radio block containing the USF intended for that MS in radio block period N+2.
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Figure 5.3.1-2: Pairing radio blocks from one downlink TBF and one uplink TBF

Both MSs being paired can use a GMSK modulator, in which case the same SIC or JD receiver designed for VAMOS can be fully reused in the BTS (possibly with some minor software modifications to adapt it to the PS domain). Support for 8-PSK/8-PSK and GMSK/8-PSK modulation combinations is also possible with an enhanced and more complex MIMO receiver.

In case an uplink MU-MIMO aware MS has no data to send when being scheduled by a shared USF, it may be beneficial to prohibit the MS from transmitting any dummy block in order to avoid unnecessary uplink interference to the paired MS.


	End of Changes
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