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1 Introduction

The previous RAN2 meeting agreed on a stage 2 description for dual cell HSDPA operation. The purpose of this contribution is to highlight some remaining issue in stage-2 and propose a way forward for stage-3.
2 Discussion on stage-2 issues

The stage-2 description of dual cell operation exemplifies a combined active set update and HS Serving Cell Change. The example makes use of received measurement report 1A and radio bearer reconfiguration for serving cell change, as illustrated in the Figure 16-1 below. 
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Figure 16-1: Intra-Node B synchronised serving HS-DSCH cell change for Dual Cell operation

Apart from the serving cell change, the UE should also update its active set. A question arises whether the active set update procedure should also support serving cell change in that case.
Proposal 1: It is proposed that RAN2 discusses whether active set update should support serving cell change for dual cell operation.
3 Discussion on stage-3 issues

So far, no major user plane issues seem to be open and this discussion aims to close remaining issues for the control-plane.
3.1 Overview
In the light of the current RAN2 agreements, it seems that the introduction of dual cell operation affects all those messages that are involved in configuration and reconfiguration of physical layer, transport channel, and radio bearer, as well as some setup, release, update and confirm message as outlined below,
· 10.2.1 ACTIVE SET UPDATE (FDD only) 

· 10.2.8 CELL UPDATE CONFIRM

· 10.2.22 PHYSICAL CHANNEL RECONFIGURATION

· 10.2.27 RABIO BEARER RECONFIGURATION

· 10.2.30 RADIO BEARER RELEASE

· 10.2.33 RADIO BEARER SETUP

· 10.2.40 RRC CONNECTION SETUP

· 10.2.50 TRANSPORT CHANNEL RECONFIGURATION
Similarly, at least the following information elements are affected;
· 10.3.3.14a H-RNTI
· 10.3.5.7a HARQ Info

· 10.3.23a Downlink HS-PDSCH Information

· 10.3.6.36 Frequency Info

· 10.3.6.36a HS-SCCH Info

· 10.3.6.40a Measurement Feedback Info

3.2 Categorisation of information elements
There are already agreements that some of the information elements are common for both cells, e.g. DTX-DRX information, some of them are cell-specific, e.g. H-RNTI, and some of them are for the serving cell only, e.g. HS-SCCH less operation. The table 1 outlines some more information elements that are included in the above-listed messages and information elements but have not been the discussed in RAN2 yet.
Some of these information elements such as scrambling codes, channelisation codes and CPICH info are already cell-specific and the proposal is that they remain cell-specific also for dual-cell operation. 
In principle, the rest of the information elements could be either cell-specific or common for both cells. A problem however arises, since the standard defines UE behaviour for single cell operation only. The question is now what happens when the network configures a Rel-8 dual cell capable UE for dual-cell operation and it receives either one or two copies of the same information element.
More specifically, what is exactly the behaviour of a dual cell capable UE if the network side configures it for dual cell operation and it receives e.g. two Downlink 64QAM configured values? What is the behaviour of the same UE for the same situation if it receives only one Downlink 64QAM configured value? Is the 64QAM configured for one of the cells only and, in that case, for which one of them, or is the configuration used for both cells? Is the behaviour somehow different from the single-cell case where the UE receives one Downlink 64QAM information element.
If the standard (Rel-8 or later) allows different modulation schemes for different cells, it could happen that one of the cells is using octet-aligned TB size tables (e.g. only octet-aligned table are defined for 64QAM) whereas the other cell is, at the same time, using bit-alignment (because both bit-aligned and octet-aligned tables are possible for 16QAM and QPSK). In that case, it would make sense to send Downlink 64QAM configured and HS-DSCH TB size table at the same, which should never happen (and would not make sense at all) for single-cell configuration since HS-DSCH TB size information element should not be present for 64 QAM.
Similar kind of ambiguities is possible to exemplify for HARQ Info. The memory partitioning could be either implicit with equal size across all processes or explicitly indicated. In principle, the reception from one cell could use implicit partitioning while the other one requires explicit indication of memory size, which should be actually impossible to signal.
	Sub-clause
	Information element
	Cell-specific 
	Common for both cells 
	Serving cell only
	Secondary serving cell only
	Comments

	10.3.3.14a  H-RNTI
	
	X
	
	
	
	Agreed in RAN2

	10.3.5.7a HARQ Info

 
	Measurement Power Offset
	P
	
	
	
	Open issue

	
	CQI Feedback cycle, k
	
	X
	
	
	Agreed in RAN1

	
	CQI repetition factor
	
	X
	
	
	Agreed in RAN1

	
	CQI
	P
	
	
	
	Open issue 

	
	Number of Processes
	P
	
	
	
	Open issue

	
	Memory size 
	P
	
	
	
	Open issue

	10.3.6.23a Downlink HS-PDSCH Information
	Downlink 64QAM configured
	P
	
	
	
	Open issue

	
	HS-DSCH TB size table
	P
	
	
	
	Open issue

	10.3.6.34a DTX-DRX information
	
	
	X
	
	
	Agreed in RAN2

	10.3.6.34b DTX-DRX timing information
	
	
	X
	
	
	Agreed in RAN2

	10.3.6.36a HS-SCCH Info


	Scrambling Code
	P
	
	
	
	Open issue 

	
	Channelisation Code 
	P
	
	
	
	Open issue 

	10.3.6.36ab HS-SCCH less information
	
	
	
	X
	
	Agreed in RAN2

	10.3.6.60 Primary CPICH Info
	Primary scrambling code
	P
	
	
	
	Open issue 


Table 1 Dual cell operation related information elements. Already agreed categorisation is marked with “X” and the proposal is marked with “P”.
Seen from this perspective, the proposal is that for dual cell operation these information elements are cell-specific, i.e. separate information elements are provided for the respective cells. If signalling of two separate values is however unacceptable, the UE behaviour should be clarified for dual cell operation.
RAN2 is asked to discuss the proposal in Table 1 and decide a way forward.
3.3 Signalling of secondary cell frequency info
In addition, the question of how to signal the secondary cell carrier frequency is open. There are two possible signalling options
· Explicit signalling of 14 bits Absolute Radio Frequency Channel Number (UARFCN) as for the serving cell,
· The UE is provided information on how to obtain the secondary cell carrier frequency from that of the serving HS-DSCH cell

Since the difference between UTRA carrier frequencies is (apart from some special cases) 200 kHz, the 14 bits UARFCN information element is sufficient to indicate UTRA physical carrier frequencies ranging from 0 Hz up to 3GHz. It can be questioned whether the secondary cell frequency information should also be provided using explicit signalling of UARFCN because the receiver bandwidth supported by a dual cell capable UE is definitely less than 3 GHz.
It is therefore proposed that a new information element is introduced to indicate only the difference between the secondary serving physical frequency and that of the serving cell frequency. In that way, the UE could obtain the secondary serving HS-DSCH cell frequency by 

Secondary serving cell physical frequency = (IE value) *200kHz + Serving cell physical frequency
where 200kHz granularity is used in a similar manner as for obtaining physical frequencies from UARFCN and the information element value is either positive or negative depending on whether the secondary cell frequency is above or below the serving cell frequency.
Proposal 2: Introduce a new information element in order to provide delta information on how much the secondary serving cell physical frequency differs from the serving cell physical frequency.
3.4 Impact on message structure
The introduction of dual cell operation affects also RRC messages and one important aspect is the impact on the message structure. Two options are possible
· Introduce dual cell operation related information elements within the current message structure. One example is the H-RNTI that requires a second value (for the secondary cell) at the message level.
· Introduce a separate information element that carries only dual cell operation related information. This would gather all dual-cell operation related information elements together and hide the details of dual cell operation at the message level.
The first alternative has the benefit that it would preserve the existing structure whereas the second one would introduce some structural changes. On the other hand, dual cell operation and single-cell operation do not always share the same information elements because
· Unlike single-cell operation, dual cell operation is defined for CELL_DCH state only.
· Secondary serving cell is used only for the reception of downlink user-plane data.
It is further possible that later releases introduce signalling for dual operation that is not needed for single-cell and vice versa. 
Similarly, a separate information element for dual cell operation would preserve the (current) single-cell operation and the dual-cell operation relatively independent of each, which is beneficial with respect to the maintenance and evolution of the standard. 
The conclusion of this discussion is that it pays off to create a new structure and gather all dual cell related information elements together.
Proposal 3: Hide the details of dual cell operation at the message level by gathering dual cell operation (only) related information element together into one common information element.
4 Conclusion

RAN2 is kindly asked to discuss the proposal and agree on a way forward.
A draft 25.331 CR is provided in ‎[2].
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