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1
Introduction

The NAICS WI phase [1] was agreed after the RAN#69 plenary meeting, and was officially closed after the RAN#70 meeting. The outcome of this WI was a set of the access network enhancements (more specifically for the Iub and Iur interfaces) that allow for better and more flexible offloading of UEs. It should be noted that it has no impact on the UE side -  a UE is configured with the Multiflow operation, after which the Node B starts to forward channel quality information to RNC, based on which implementation specific RRM algorithm inside RNC will decide when data should be sent over cells belonging to either serving or assisting Node B [3]. 

During the RAN3#90 discussions it turned out that different companies had slightly different views on how channel quality information should be sent from Node B to RNC, how to map received information to a particular HS-DSCH cell, and whether it is possible to apply even based reporting. As a result, RAN3 has agreed only the basic set of functionality leaving any potential enhancements for further discussions.

In this discussion paper we present our general considerations on potential remaining issues for NAICS. We elaborate on several fundamental aspects of the Multiflow operation, based on which we detail our position concerning what we can and what we cannot adopt for NAICS operation.

2
Channel quality information forwarding
2.1
Content and format of the channel quality information
Firstly, it bears mentioning what RAN3 WG has agreed for NAICS upon closing this WI. There was introduced a new dedicated measurement type that allows RNC to ask Node B to provide a particular UE channel quality information. Since a UE can have more than one HS-DSCH cell, the measurement report is actually a list with channel quality information for each HS-DSCH cell, as illustrated in the tabular encoding below.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	CHOICE Dedicated Measurement Value
	M
	
	
	
	–
	

	>SIR Value
	
	
	
	
	
	

	>>SIR Value
	M
	
	INTEGER (0..63)
	According to mapping in TS 25.133 [22] and TS 25.123 [23]
	–
	

	….............................
	
	
	
	
	
	

	>>DL transport block size
	
	
	
	FDD only
	
	

	>>>HS-DSCH Cell List
	M
	1..<maxNrOfHSDSCH-1>
	
	
	EACH
	reject

	>>>>HS-DSCH Cell TBS
	M
	
	INTEGER (0.. 160000)
	According to mapping of CQI in TS 25.214 [10].

See Note 2.
	–
	–


Since a UE is configured with Multiflow for the purpose of data offloading, it is important to emphasize the fact that a UE will send channel quality information to Node B following the Multiflow HS-DPCCH format. One of the noticeable differences between the Multiflow and MC-HSDPA HS-DPCCH formats is that in the former case each Node B can independently de-activate HS-DSCH cells under its control, whereupon another Node B is not informed about it. Furthermore, in case of DF-3C and DF-4C Multiflow scenarios, dynamic carrier activation/de-activation results in changed HS-DPCCH format [4]. 

Here is an excerpt from TS 25.212 showing that how the HS-DPCCH format changes for the DF-4C case. In case 12, the second Node B deactivates cell 3, which results in UE repeating CQI2 two times. The first Node B is not aware of that and thus will misconstrue received data. 
	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


Below, one can see even more critical case 6 with DF-3C. Once the second Node B deactivates cell 2, a UE will send just one CQI1 value instead of jointly encoded CQI&CQI2 values. The first Node B will decode completely wrong information assuming a jointly encoded CQI reports.
	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
	
	
	
	
	
	

	5
	A
	A
	A
	A0&A1&A2
	CQI0
	A0&A1&A2
	CQI1 & CQI2

	6
	A
	A
	-
	A0&A1&D
	CQI0
	A0&A1&D
	CQI1


As the logical outcome, it is not possible to assume that one Node B will be always able decode HS-DPCCH CQI feedback from all the cells configured at the UE. Instead, except a few cases, each Node B can only decode and send CQIs for those HS-DSCH cells that are under the control of the corresponding Node B.
Observation 1: Since a UE is configured with Multiflow operation for the purpose of NAICS offloading, a Node B can decode and send to RNC channel quality information only from the HS-DSCH cells that belong to that Node B.
One of the open issues that remained after RAN#70 is whether a list of channel quality information should have an explicit cell ID. Referring back to Observation 1, it becomes clear that both options – with and without an explicit cell ID – can exist. For the implicit approach, RAN3 can adopt a simple rule that the first cell on the list is the serving (assisting) HS-DSCH cell, the second one is the first secondary (assisting) HS-DSCH and so on. It should be noted that RAN2 signalling follows same principle without explicit IDs, and it might need just some procedural clarifications without any ASN.1 changes. A more rigid solution can be based on the explicit ID, for which RAN3 can choose value of IE "Multiflow ordinal number of frequency", i.e. the same value that RNC uses upon configuring the HS-DSCH cell and the same value that is used to map a particular HS-DSCH cell to the CQI. 

Generally speaking, for the purpose of data offloading RNC does not even need to know which HS-DSCH cell a particular value belongs to, because the RNC will analyse and compare performance from all the cells from a particular Node B.
Proposal 1: An implicit way of mapping channel quality information to the HS-DSCH cell can fully suffice and does not have any ambiguity.
2.2
Event based reporting 
Another open issue after closing the WI was event based reporting approach for a new dedicated measurement type. As pointed out in our previous discussion paper, the easiest way to enable event based reporting for a new dedicated measurement type would have been to avoid a list of values and to introduce a scalar value (e.g. sum of transport block sizes over all the cells). On the contrary to it, there was a preference from companies to have a list of value, which was finally adopted into RAN3 specifications. It effectively prohibited this new dedicated measurement type from being used with the even based reporting as the RAN3 measurement toolbox can be used only with scalar values.

One proponent was suggesting to introduce an exception into the RAN3 measurement toolbox by making a rule according to which performance of only one particular cell (serving or the assisting serving) would be used for even based reporting. Such an approach has a number of complications and more importantly it would jeopardize the whole point of NAICS offloading. Since a UE can support more than two HS-DSCH cells, RNC needs to know what the overall performance over all cells is, otherwise the RNC would trigger a wrong offloading decision.

Observation 2: Since channel quality information is forwarded from Node B to RNC as a list of values, adopting the event based reporting would be technically vague and obscure.

As a more general comment, RAN3 should discuss whether event based reporting is even a crucial feature in case of NAICS offloading. The matter is that data offloading decision might result in the serving cell change procedure, ping-pongs in which should be avoided as much as possible. In other words, the network should anyway gather and average channel quality information over sufficiently large time interval, maybe even in the order of seconds, for which periodic reporting would fully suffice.
3
Conclusions

In this discussion paper we have elaborated on a few potential open issues in UMTS NAICS offloading feature: mapping of channel quality information into HS-DSCH cells and event based reporting. Based on the presented considerations, our view is that implicit mapping can fully suffice that will allow 3GPP to avoid ASN.1 impact. As for the event based reporting, since RAN3 has agreed to report channel quality information as a list of values, there is no clean technical way to apply event based reporting. 
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