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1 Introduction

It has been agreed that MU-MIMO feature should be introduced in Rel-10. And in the pervious RAN1 meetings, the following agreements has been reached which are related with RAN2,
· The special default midamble allocation scheme shall be introduced in CELL_DCH and CELL_FACH state to allow up to 4 different UEs use the same channelization codes and different midamble shifts for both HS-DSCH and E-DCH. 

· Only one capability shall be reported to NW by UE using L3 signaling and it is independent of SU-MIMO capability. NW shall indicate whether the special default midamble allocation scheme is configured. 

· The periodic standalone midamble shall be introduced as an optional configuration.

This paper analyse how to capture these agreements in RRC specification.
2 Discussion
2.1 Capability Indication 
As can be seen from the agreement, only one MU-MIMO capability shall be report to NW. In RAN2 specification, the capability can be reported by RRC CONNECTION REQUEST message or by RRC CONNECTION SETUP COMPLETE message. 
However, there will be capability mismatch between NodeB and the UE if the capability is reported improperly. And if both side have different understanding on the exactly time the MU-MIMO is started, data transmission will fail. This is because the different type of physical channel will be used in MU-MIMO mode and non MU-MIMO mode. For MU-MIMO mode, the NodeB will use HS-SCCH type 4 and E-AGCH type 2 to schedule MU-MIMO UE, while for non MU-MIMO mode, the NodeB will schedule the UE by HS-SCCH type 1 and E-AGCH type 1. The UE is unable to decode both kind of type at the same time. We could see the mismatch in figure 1.
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Figure 1, capability mismatch between the UE and NB

After the reception of UE MU-MIMO capability indicator in RRC CONNECTION SETUP COMPLETE message , RNC will send HS-DSCH frame type 2 which also contains UE MU-MIMO capability indicator to NodeB. NodeB will start using HS-SCCH type 4 to transfer this message, while the UE is still decoding HS-SCCH type 1, since it haven’t got the MU-MIMO parameters from the NW. 

This issue can be addressed by reporting the capability in RRC CONNECTION REQUEST message, which is illustrated in figure 2.

[image: image2.emf]UE NodeB

RNC

FP frame with MU-MIMO indicator

Common H-RNTI & dedicated E/H-RNTI

Idle

RRC CONNECTION REQUEST 

(eFACH & MU-MIMO capability)

RRC CONNECTION SETUP 

with MU-MIMO parameter 

and dedicated E/H-RNTI

 CELL_FACH

NW support enhanced

CELL_FACH

HS-SCCH type 1 HS-SCCH type 1

RRC CONNECTION SETUP COMPLETE

E-RUCCH

With dedicated E-RNTI

E-AGCH type 2


Figure 2, capability match between the UE and NB

RNC will send UE MU-MIMO capability indicator to NodeB after receiving the UE capability in the first uplink message. The NodeB will schedule the UE using common H-RNTI by non MU-MIMO physical control channel HS-SCCH type 1. At the same time, the UE is also monitoring this channel type, so it is able to receive the downlink message configured with dedicated E-RNTI, H-RNTI and MU-MIMO parameter. Both side will start to communicate with dedicated E-RNTI and H-RNTI by MU-MIMO physical control channel.
In order to prevent capability mismatch between UE and NodeB, it is proposed the MU-MIMO capability is reported in RRC CONNECTION REQUEST message.
Proposal 1: It is proposed the MU-MIMO capability is reported in RRC CONNECTION REQUEST message.
2.2 States in MU-MIMO mode 

To capture that MU-MIMO is used in CELL_DCH and CELL_FACH state. It is reasonable to introduce new MU-MIMO variable to determine the validity of MU-MIMO operation. And this variable will be true only when UE is configured with MU-MIMO, HS-DSCH/E-DCH parameters and in CELL_DCH and CELL_FACH states. We have captured this in our CR.
Proposal 2: It is proposed to introduce new MU-MIMO variable to determine MU-MIMO operation.
3 Proposal
To capture the agreements in RAN1, the following proposals are suggested.

 Proposal 1: It is proposed the MU-MIMO capability is reported in RRC CONNECTION REQUEST message.
Proposal 2: It is proposed to introduce new MU-MIMO variable to determine MU-MIMO operation.
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