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1. Introduction
The WI on MU-MIMO for 1.28Mcps TDD was approved in RAN#47 [1]. RAN1 has discussed on this topic in previous meetings and the related stage 3 CRs were agreed in RAN1#62 meeting. RAN1’s conclusion are shown as followings:

· 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 special default midamble allocation scheme can be configured together with SPS or SU-MIMO for one UE, but the special default midamble allocation scheme can not be used with SPS scheme or SU-MIMO scheme in one TTI for one UE.

· The periodic standalone midamble shall be introduced as an optional configuration.
· Periodic transmitted standalone midamble for MU-MIMO should be assigned by RNC. When standalone midamble utilize the “idle” Midamble shift in E-DCH resource pool, RNC should negotiate with NodeB to get “idle” standalone midamble information. When standalone midamble utilize the “idle” Midamble shift in DCH resource pool, RNC can directly assign the “idle” standalone midamble to UE and notify the assigned Standalone midamble shift to NodeB for UL channel estimation.

Based on RAN1’s conclusion, the impacts on Iub/Iur control plane and User plane when introducing MU-MIMO are analyzed and the suggested principles for implementing MU-MIMO in RAN3 specifications are given. 
2. Discussion
In this section, the impacts on control plane and User plane are discussed respectively and some basic principles are proposed.
2.1. Impacts Analysis on control plane
2.1.1 Impacts Analysis on NBAP
Cell capability handling:
· Node B should reports its MU-MIMO capability including UL MU-MIMO capability and DL MU-MIMO capability and standalone Midamble capability to CRNC.
NBAP procedures: AUDIT REPONSE and RESOURCE STATUS INDICATION 

To make the definition more simple and more clear, defining a bit-string type IE and using bits of this IE to represent these capabilities is a better way.
Proposal 1: The Node B shall report its MU-MIMO related capability including UL MU-MIMO capability, DL MU-MIMO capability and Standalone Midamble capability to the CRNC. It is also proposed to introduce a bit-string type IE in the AUDIT REPONSE message and the RESOURCE STATUS INDICATION message to indication these capabilities.
Cell-level handling:
· Since there can exists the possibility in real implementation that different carriers of a cell have different MU-MIMO capability, for example some carriers support MU-MIMO operation while other carriers don’t support. Regarding this case, CRNC can indicate the Node B that MU-MIMO operation can be activated or not and the direction for MU-MIMO operation( e.g. UL and/or DL) on each carrier via PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST and then Node B can feedback whether activate the MU-MIMO operation on each carrier or not via PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE message.
NBAP procedures: PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST and PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE
Proposal 2: CRNC should indicate Node B that MU-MIMO can be activated or not on each frequency and the direction for MU-MIMO (e.g. UL and/or DL) on each frequency by PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST and Node B can feedback whether activate the MU-MIMO operation on each carrier or not via PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE message.
RL-level handling:
· Based on UE’s MU-MIMO capability, cell’s MU-MIMO capability and RRM policy, CRNC should indicate Node B that whether MU-MIMO can be activated and the direction for MU-MIMO, e.g. UL and/or DL for per RL;
· RAN1 has reached the agreements that the periodic standalone midamble shall be introduced as an optional configuration and periodic transmitted standalone midamble for MU-MIMO should be assigned by RNC. Based on the agreements, CRNC may configure periodic standalone midamble information to Node B.
· Based on the agreement that when standalone midamble utilize the “idle” Midamble shift in E-DCH resource pool, RNC should negotiate with NodeB to get “idle” standalone midamble information, so CRNC may request NodeB to determine periodic standalone midamble information and Node B should include the determined periodic standalone midamble information in RL-level response messages.
According to the analysis above, new "MU-MIMO information" IE proposed to be introduced in RL-level messages are as below:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	MU-MIMO Indicator
	M
	
	9.2.3.xx5
	

	Standalone Midamble Channel Information request
	O
	
	ENUMERATED (stand-alone-Midamble-Resource-Requested, stand-alone-Midamble-Resource-not-Requested)
	

	Standalone Midamble Channel Information
	
	0..1
	
	

	>Standalone Midamble Configuration
	M
	
	ENUMERATED (2,4,6,8,10,12,14,16, ...)
	As defined in [19]

	>Standalone Midamble Shift
	M
	
	INTEGER (0..15)
	

	>Timeslot
	M
	
	9.2.3.24A
	

	>Repetition Period
	M
	
	ENUMERATED (1, 2, 4, 8, 16, 32, 64)
	Units of subframes. 

	>Offset
	M
	
	INTEGER (0..63)
	Units of subframes. 


A new “MU-MIMO information response" IE proposed to be introduced in RL-level response messages are as below:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	MU-MIMO Usage Indicator
	M
	
	9.2.3.xx6
	

	Standalone Midamble Channel Information
	
	0..1
	
	

	>Standalone Midamble Configuration
	M
	
	ENUMERATED (2, 4, 6, 8, 10, 12, 14, 16, ...)
	As defined in [19]

	>Standalone Midamble Shift
	M
	
	INTEGER (0..15)
	

	>Timeslot
	M
	
	9.2.3.24A
	

	>Repetition Period
	M
	
	ENUMERATED (1, 2,4, 8, 16, 32,64)
	Units of subframes. 

	>Offset
	M
	
	INTEGER (0..63)
	Units of subframes. 


Proposal 3: Introducing new IEs "MU-MIMO Information” and "MU-MIMO Information response” shown as above for MU-MIMO. 
For RL reconfigure procedures, they can be used to:
· Reconfigure other information and keep periodic standalone midamble configuration unchanged;
· Set up periodic standalone midamble configuration;

· Change periodic standalone midamble configuration
In order to cover all the above cases, in addition to the MU-MIMO information IE proposed in proposal 5, it is proposed to introduce a new IE named MU-MIMO Information To Reconfigure in RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST messages is as below:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE MU-MIMO Information To reconf
	M
	
	
	

	>Modify
	
	
	
	

	>> MU-MIMO Indicator
	O
	
	9.2.3.xx5
	

	>>Standalone Midamble Configuration
	O
	
	ENUMERATED (2, 4, 6, 8, 10, 12, 14, 16, ...)
	As defined in [19]

	>>Standalone Midamble Shift
	O
	
	INTEGER (0..15)
	

	>>Timeslot
	O
	
	9.2.3.24A
	

	>>Repetition Period
	O
	
	ENUMERATED (1, 2,4, 8, 16, 32, 64)
	Units of Subframes

	>>Offset
	O
	
	INTEGER (0..63)
	Units of Subframes

	>continue
	
	
	NULL
	


Proposal 4: For MU-MIMO, it is proposed to introduce the MU-MIMO information IE and MU-MIMO Information To Reconfigure IE in RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST messages.
2.1.2 Impacts Analysis on RNSAP
For RANSP, only RL-level procedures are impacted for introducing MU-MIMO. 
RL-level handling:
· Based on UE’s MU-MIMO capability and RRM policy, SRNC should indicate the DRNS can activate MU-MIMO on UL/DL;
· As the agreements, periodic standalone midamble is an optional configuration, so SRNC should determine whether configure periodic standalone midamble information or not and tell it to DRNS.
· The DRNS should determine whether use MU-MIMO or not and determine periodic standalone midamble information if SRNC requests to configure periodic standalone midamble information, so the MU-MIMO usage indicator and periodic standalone midamble information should be included in RL-level response messages optionally. 

RNSAP procedures: Radio link Setup, Radio Link Addition, Synchronized Radio Link Reconfiguration, Unsynchronized Radio Link Reconfiguration;
According to the analysis above, we propose:
Proposal 5: For MU-MIMO, SRNC should indicate the DRNS by RL specific messages that MU-MIMO should be activated on UL and/or DL and whether periodic standalone midamble information should be configured.
Proposal 6: For MU-MIMO, the MU-MIMO usage indicator and periodic standalone midamble information should be included in RL-level response messages optionally.
2.2. Impacts Analysis on User plane
Based on the agreement reached in RAN1, when MU-MIMO is introduced in CELL_FACH state, there is no dedicated signalling to allow CRNC/SRNC to inform the Node B/DRNS the MU-MIMO capability for UEs in CELL_FACH state, so related information need to be transmitted via FP Frame. So we propose:
Proposal 7: When MU-MIMO is introduced in CELL_FACH state, an IE is added in HS-DSCH DATA FRAME TYPE 2 to let the CRNC/SRNC inform the Node B/DRNS whether a UE in CELL_FACH state support the MU-MIMO or not.
3. Conclusion
In this contribution, the impacts on RAN3 specification when introducing MU-MIMO were discussed and some proposals on the principles for implementing MU-MIMO in NBAP/RNSAP and User plane specifications are given. We kindly propose RAN3 to discuss and agree on the proposals raised in this contribution. Based on these proposal, CRs are provided in [2], [3], [4] and [5].:
Proposal 1: The Node B shall report its MU-MIMO related capability including UL MU-MIMO capability, DL MU-MIMO capability and Standalone Midamble capability to the CRNC. It is also proposed to introduce a bit-string type IE in the AUDIT REPONSE message and the RESOURCE STATUS INDICATION message to indication these capabilities.
Proposal 2: CRNC should indicate Node B that MU-MIMO can be activated or not on each frequency and the direction for MU-MIMO (e.g. UL and/or DL) on each frequency by PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST and Node B can feedback whether activate the MU-MIMO operation on each carrier or not via PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE message.
Proposal 3: Introducing new IEs "MU-MIMO Information” and "MU-MIMO Information response” for MU-MIMO. 

Proposal 4: For MU-MIMO, introducing the MU-MIMO information IE and MU-MIMO Information To Reconfigure IE in RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST messages.
Proposal 5: For MU-MIMO, SRNC should indicate the DRNS by RL specific messages that MU-MIMO should be activated on UL and/or DL and whether periodic standalone midamble information should be configured.
Proposal 6: For MU-MIMO, the MU-MIMO usage indicator and periodic standalone midamble information should be included in RL-level response messages optionally.
Proposal 7: When MU-MIMO is introduced in CELL_FACH state, an IE is added in HS-DSCH DATA FRAME TYPE 2 to let the CRNC/SRNC inform the Node B/DRNS whether a UE in CELL_FACH state support the MU-MIMO or not.
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