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1 Introduction
The Rel 13 Work Item Multiflow Enhancements for UTRA [1] has been approved to introduce support for a new Multiflow scenario, namely four cells on three frequencies (3F-4C):
· The three frequencies can be distributed on up to two frequency bands 

· Reuse as much as possible existing L1 functionality (specified by RAN WG1) by adopting existing principles and channel formats.

· Reuse as much as possible existing L2/L3 functionality (specified by RAN WG2) by adopting existing signalling.

· This feature will reuse the existing band combinations defined for dual band 4C-HSDPA configurations
In this contribution we outline some considerations on introducing the new multiflow scenario 3F-4C to ensure Work Item objectives are fulfilled.
2 Background
The Rel-11 Multiflow operation is characterized as simultaneous reception of up to four HS-DSCH transport channels on up to two frequency carriers (Adjacent, non-adjacent, in different frequency bands), where up to two HS-DSCH transport channels may reside at the same frequency.  Multiflow operation helps the cell edge UEs to receive data from multiple transmitting cells in either Inter-Node B or Intra-Node B. The supported configurations are listed in the below table in TS 25.308 [2].
Multiflow configurations

	Name
	Carrier Frequency A
	Carrier Frequency B

	One Frequency, two cells
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	N/A

	Two frequencies, three cells
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	A secondary serving HS-DSCH cell

	Two frequencies, three cells
	The serving HS-DSCH cell,
the assisting serving HS-DSCH cell
	An assisting secondary serving HS-DSCH cell

	Two frequencies, four cells
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	A secondary serving HS-DSCH cell, 
an assisting secondary serving HS-DSCH cell


The definition of the multiflow related terms are given, e.g in TS 25.212 [3].

Assisting secondary serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the secondary downlink frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it is scheduled in that cell.
Assisting serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it is scheduled in that cell. 
Cell group: A group of (one or two) Multiflow mode cells that have the same CPICH timing. The CQI reports for all the cells in a cell group are reported together in the same sub frame. The cells that belong to a cell group are indicated by higher layers.
3 Discussion

3.1 Consideration of the new configurations
Observation 1: The Rel 11 Multfilow feature requires that there is an assisting serving cell having the same frequency as the primary serving.

To follow the existing principle, the potential new configurations feasible for the multiflow 3F-4C would be
:
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Potential Multiflow configurations in Rel 13
	Name
	Carrier Frequency A
	Carrier Frequency B
	Carrier Frequency C

	Three frequencies, four cells, case A
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	A secondary serving HS-DSCH cell
	A secondary serving HS-DSCH cell

	Three frequencies, four cells, case B
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	An assisting secondary serving HS-DSCH cell


	An assisting secondary serving HS-DSCH cell

	Three frequencies, four cells, Case C
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	An assisting secondary serving HS-DSCH cell


	A secondary serving HS-DSCH cell

	Three frequencies, four cells, case D
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	A secondary serving HS-DSCH cell
	An assisting secondary serving HS-DSCH cell




However there is a need to discuss if we should support all the four above configurations or maybe only a subset of the configurations.
3.1.1 Consideration related to the “number of MAC-ehs reordering SDUs”
In the WID RP-150288 [1], no impact was foreseen for the MAC specification. However the number of MAC-ehs reordering SDUs may need to be revised, depending on the allowed configurations

In TS 25.321 [4], it says in chapter 9.1.4 MAC PDU (HS-DSCH) that:

The UE behaviour is unspecified, if any of the following conditions are met when Multiflow is not configured or when intra-Node B Multiflow is configured:
-    if reordering SDUs in one TTI belong to more than 3 priority queues,

-    if the TSN field extension for MAC-ehs entity is not configured and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs, or,

-    if the TSN field extension for MAC-ehs entity is configured and

-    up to 3 secondary serving HS-DSCH cells are configured and MAC-ehs PDU(s) received during one TTI contain more than 44 reordering SDUs; or
-    more than 3 secondary serving HS-DSCH cells are configured and MAC-ehs PDU(s) received during one TTI contain more than 64 reordering SDUs.

The UE behaviour is unspecified if any of the following conditions are met for each of the MAC-ehs entities when inter-Node B Multiflow is configured:

-    if reordering SDUs in one TTI belong to more than 2 priority queues,

-    if MIMO is not configured for this MAC-ehs entity and

-    if one HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 16 reordering SDUs, or,

-    if more than one HS-DSCH cell is configured for this MAC-ehs entity and MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs, or,
-    if MIMO is configured for this MAC-ehs entity and
-    MAC-ehs PDU(s) received during one TTI contain more than 26 reordering SDUs.
When the number of the reordering SDU in one TTI for the Inter-Node B Multiflow was discussed in Rel 11, the DF-4C has been considered as the maximum case. So for each MAC-ehs entity, the maximum carrier could be 2, thus the number (with or without MIMO) is 26 (close to the legacy number of 44 divided between two entities (44/2=22)).

This applies very well to the Case C and Case D in the Potential Multiflow configurations in Rel 13. 

In Case A and Case B with MIMO, one of the MAC-ehs entity will have 3 carriers. This extends the original Rel 11 assumption and thus we may need to discuss the max number of SDUs per TTI. 
The same discussion may also need for the priority queues, where in Rel 11 we consider the maximum is 2 priority queues from each MAC-ehs entity.
Observation 2: Depending on the agreed configurations, the maximum number of MAC-ehs SDUs per MAC-ehs entity and the number of priority queues may need to be discussed.
3.1.2 Consideration related to the “Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI”

In TS 25.212 [3], different tables specify the physical channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI for different Multiflow configurations.
Table 15C.14: The UE is configured with two serving and two assisting serving HS-DSCH cells and no cells are in MIMO mode

	MF case
	Cell activation status
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	Cell group 1
	Cell group 2
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	Cell0
	Cell1
	Cell2
	Cell3
	
	
	
	
	
	

	11
	A
	A
	A
	A
	A0&A1
	A2&A3
	CQI0
	CQI1
	A0&A1
	A2&A3
	CQI2
	CQI3

	12
	A
	A
	A
	-
	A0&A1
	A2&D
	CQI0
	CQI1
	A0&A1
	A2&D
	CQI2
	CQI2

	13
	A
	-
	A
	A
	A0&D
	A2&A3
	CQI0
	CQI0
	A0&D
	A2&A3
	CQI2
	CQI3

	14
	A
	-
	A
	-
	A0&D
	A2&D
	CQI0
	CQI0
	A0&D
	A2&D
	CQI2
	CQI2


From the table above, we can conclude that to introduce Case C and Case D in the Potential Multiflow configurations in Rel 13 would be straightforward and requires minor efforts.

However, when it comes to the Case A and Case B in the Potential Multiflow configurations in Rel 13, one Cell Group will contain 3 cells, while another Cell Group contains 1 cell. The existing Multiflow mapping may not apply any more. 
Observation 3: To introduce support for Case A and Case B may bring more impact in RAN1.
3.2 Mobility aspects

The Rel 11 Multiflow is based on the legacy mobility mechanisms on the primary carrier, that is:

Event 1d: change of best cell
Event 1a, 1b, 1c: cells entering or leaving the reporting range
In light of the potential Rel-13 Multiflow configurations described in section 3.1, based on extension of the legacy Multiflow configurations, it is reasonable to assume that no mobility enhancements are needed, i.e. the Rel 13 “Multiflow Enhancements” should also base mobility on the legacy mechanisms.

4 Proposal
Proposal 1: RAN2 needs to discuss the supported new configurations for the multiflow operation 3F-4C.
Proposal 2: Following up any agreements on allowed configurations, RAN2 needs to discuss the maximum number of reordering SDUs per MAC-ehs entity.
Proposal 3: The Rel 13 “Multiflow Enhancements” should also base mobility on the legacy mechanisms.
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� In Intra Node B case, the “Node B Site B” is the same as the “Node B Site A”
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