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1. Introduction

During RAN#53, a WI was approved , whose aim is to standardise the Multiflow transmission for HSPA [1]. The present paper extends our contribution from RAN2#77 [2] and presents our view on the RRC signalling to configure Multiflow.

2. RRC signalling for Multiflow configuration

As expressed earlier in [2] and [3], to configure the Multiflow operation, we propose the re-use the existent “Downlink secondary cell info FDD” IE (refer to TS25.331 section 10.3.6.31a). No changes in the structure of that IE is needed because the Multiflow cell needs exactly the same configuration information as the DL secondary cell does. The only difference between MC-HSDPA and Multiflow is that certain cell pairs – serving and assisting -  will have the same UARFCN value. 

By adopting this approach we minimize the standardization impact and avoid changes in the existent tabular and ASN.1. Furthermore, all the existent MC-HSDPA procedural rules for the configuration and re-configuration are automatically reused. In particular, the network will be able to configure Multiflow in the exactly the same way as it does for MC-HSDPA, and re-configure between Mutiflow and MC-HSDPA depending on the network deployment, NodeB and UE capabilities.  

Proposal 1: Reuse the “Downlink secondary cell info FDD” IE to configure the Multiflow operation.

In the inter-site configuration, the application level data is coming to a UE from two different sites. Unlike the MC-HSDPA that has a single and a common MAC-ehs entity, Multiflow requires a UE to implement two independent MAC-ehs entities, each per a site, where the final data re-ordering happens at the RLC level. Thus, there should be a way to identify and associate unambiguously (secondary) assisting HS-DSCH cells and the correspondent MAC-ehs entity. As also indicated in LS from RAN1 [4], information on which cells belong to which site is also needed for the CQI grouping and is anticipated to be provided by RNC. 

Thus, we propose that cell grouping information is signalled explicitly to a UE as a part of the “Downlink secondary cell info FDD” IE. As an example, all the Mutiflow secondary cells with the group index “0” will belong to the same site, or group, as the primary serving HS-DSCH cell, and thus should be mapped to the correspondent MAC-ehs entity. Other cells with the group index “1” will belong to the assisting site and thus be associated with the second MAC-ehs entity. Furthermore, one can consider a more generic solution to make the Multiflow configuration more explicit also in the intra-site case. Even though a UE can implicitly determine that Multiflow operation is configured by comparing the UARFCN of the two configured cell (e.g. if same UARFCN is signalled), in cases where DF-DC is configured, the UE may mistakenly conclude that it is DC-HSDPA since the UARFCN are different.  . 

The table below presents a sample tabular. The idea is that if the intra-site Multiflow is configured, then all the cells are marked as “intra-NodeB”. If some of the cells are marked as “inter-NodeB”, then it is the inter-site Multiflow and the cells belonging to the assisting Node B must be associated with a correspondent MAC-ehs entity.

	>> Multiflow cell
	OP
	
	ENUMERATED(intra-NodeB,inter-NodeB)
	Presence of this IE indicates that Multiflow is configured. 

“intra-NodeB” means that this cell belongs to the same Node B as the serving HS-DSCH cell and should be associated to the same MAC-ehs entity. 

“inter-NodeB” indicates that this is the inter-Node B  cell and should be associated with the second MAC-ehs entity.
	REL-11


Proposal 2: Extend the “Downlink secondary cell info FDD” IE to facilitate the mapping of the HS-DSCH cells to correspondent MAC-ehs entities.

Yet another extension is a need for indicating which DL cell serves as a time reference for the UL HS-DPCCH channel. As indicated in [4], “The HS-PDSCH to HS-DPCCH channel timing restrictions may require the network to pick the reference cell for the HS-DPCCH timing based on L1 specific criteria and provide this information to the UE and to the participating Node Bs.” Thus, the RNC must tell a UE which cell is the time reference one. The simplest way of introducing this from the specification point of view is to have a new IE in the “DL secondary cell info FDD” IE. If it is not set for any of (assisting) secondary cells signalled via RRC, then the serving HS-DSCH cell is assumed is the time reference one. Otherwise, it is the cell for which that IE is set. The tabular below shows a sample implementation of such an IE.

	>> Multiflow time reference cell
	OP
	
	ENUMERATED(TRUE)
	Presence of this IE indicates that this cell is the time reference for the UL HS-DPCCH channel. 
	REL-11


Proposal 3: Extend the “Downlink secondary cell info FDD” IE with the indication for the time reference cell.

The tabular below summarizes all the changes we propose to “Downlink secondary cell info FDD” IE. 

10.3.6.31a
Downlink secondary cell info FDD

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Configuration info
	MP
	
	
	
	REL-8

	>Continue
	
	
	(no data)
	Used in reconfigurations without interruption of dual cell operation.
	REL-8

	>New configuration
	
	
	
	
	REL-8

	>>New H-RNTI
	MP
	
	H-RNTI 10.3.3.14a
	
	REL-8

	>>Downlink 64QAM configured
	OP
	
	Enumerated (TRUE)
	Absence of this IE means that the secondary cell HS-SCCH does not use the 64QAM format. The presence of this IE means the UE uses the octet aligned table [15].
	REL-8

	>>HS-DSCH TB size table
	CV-Not64QAM
	
	Enumerated (octet aligned)
	If this IE is present, octet aligned table [15] is used, else bit aligned table [15] is used.
	REL-8

	>>Primary CPICH info
	MP
	
	Primary CPICH Info 10.3.6.60
	
	REL-8

	>>DL Scrambling Code
	MD
	
	Secondary scrambling code 10.3.6.74
	DL Scrambling code to be applied for HS-DSCH and  HS-SCCH. Default is same scrambling code as for the primary CPICH.
	REL-8

	>>HS-SCCH Channelisation Code Information
	MP
	1 to <maxHSSCCHs >
	
	Note 1
	REL-8

	>>>HS-SCCH Channelisation Code
	MP
	
	Integer

(0..127)
	
	REL-8

	>>Measurement Power Offset
	MP
	
	Real (-6 .. 13 by step of 0.5)
	The measurement power offset, , in dB, as described in [29].
	REL-8

	>>UARFCN downlink (Nd)
	MP
	
	Integer(0 .. 16383)
	[21]
	REL-8

	>>Different Tx diversity mode configuration from serving HS-DSCH cell
	OP
	
	Enumerated (Different)
	The presence of this IE means that the Tx diversity Mode is different to the Diversity Mode indicated in the serving HS-DSCH cell. Absence of this IE means that the same Tx diversity mode is used as that used for the serving HS-DSCH cell. 
	REL-8

	>> Multiflow cell
	OP
	
	ENUMERATED(intra-NodeB,inter-NodeB)
	Presence of this IE indicates that Multiflow is configured. 

“intra-NodeB” means that this cell belongs to the same Node B as the serving HS-DSCH cell and should be associated to the same MAC-ehs entity. 

“inter-NodeB” indicates that this is the inter-Node B  cell and should be associated with the second MAC-ehs entity.
	REL-11

	>> Multiflow time reference cell
	OP
	
	ENUMERATED(TRUE)
	Presence of this IE indicates that this cell is the time reference for the UL HS-DPCCH channel. 
	REL-11

	Secondary cell MIMO parameters
	OP
	
	10.3.6.72b Secondary cell MIMO parameters
	FDD only
	REL-9

	Note 1:
The list of HS-SCCH(s) is assumed to be indexed starting from one.


The Table below presents configuration examples for a few Multiflow scenarios, where the serving HS-DSCH cell is configured on frequency F1.

	Multiflow configuration
	1st Downlink secondary cell info 
	2nd Downlink secondary cell info


	Comments

	
	UARFCN
	Multiflow cell
	Multiflow time reference cell
	UARFCN
	Multiflow cell
	Multiflow time reference cell
	

	Intra-site SF-DC
	F1
	intra-NodeB
	-
	-
	-
	-
	Single MAC-ehs entity.

The serving cell is a time reference,

	
	F1
	intra-NodeB
	X
	-
	-
	-
	Single MAC-ehs entity.

The assisting cell is a time reference. 

	Inter-site SF-DC
	F1
	inter-NodeB
	-
	-
	-
	-
	Two MAC-ehs entities.

The serving cell is a time reference.

	
	F1
	inter-NodeB
	X
	-
	-
	-
	Two MAC-ehs entities.

The assisting cell is a time reference

	Inter-site DF-DC
	F2
	inter-NodeB
	-
	-
	-
	-
	Two MAC-ehs entities.

The serving cell is a time reference.

	
	F2
	inter-NodeB
	X
	-
	-
	-
	Two MAC-ehs entities.

The assisting cell is a time reference

	Inter-site DF-3C
	F1
	inter-NodeB
	-
	F2
	intra-NodeB
	(X)
	Two MAC-ehs entities.

The serving cell is a time reference. The serving and secondary cells belong to the same CQI time group.

	
	F1
	inter-NodeB
	X
	F2
	inter-NodeB
	(X)
	Two MAC-ehs entities.

The assisting cell is a time reference. The assisting and the secondary assisting cell belong to the same CQI time group.


4. Conclusions

In this paper, we have presented some aspects related to configuration of the Multiflow cells. As a summary, our proposals are:

Proposal 1: Reuse the “Downlink secondary cell info FDD” IE to configure the Multiflow operation.

Proposal 2: Extend the “Downlink secondary cell info FDD” IE to facilitate the mapping of the HS-DSCH cells to correspondent MAC-ehs entities.

Proposal 3: Extend the “Downlink secondary cell info FDD” IE with the indication for the time reference cell.
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