Page 1



3GPP TSG-RAN WG1 Meeting #70 
R1-123821
Qingdao, China, 13th -17th August 2012
Agenda item:

6.5.2
Source:
Huawei, HiSilicon
Title:
Remaining issues of MF-Tx
Document for:

Discussion/Decision
1. Introduction

At the last meeting RAN1 #69, it was discussed in [1] that there will be some error in finding HS-DPCCH CFN DRX in non-timing reference cell in MF-Tx. In this contribution we further discuss this issue and one another remaining issue, cell status upon RRC re-configuration. 
2. Discussion
2.1 CFN_DRX in non-timing reference cell
2.1.1 Issues
In [1], an issue of HS-DPCCH CFN_DRX confusion in inter-NodeB was identified. As indicated in the specification, HS-DPCCH CFN_DRX n is determined by HS-SCCH CFN_DRX n, and HS-SCCH CFN_DRX n is determined by F-DPCH timing.
· HS-SCCH and F-DPCH timing relation

The start of the HS-SCCH discontinuous reception radio frame of CFN_DRX n is aligned with the start of the HS-SCCH subframe that starts (DRX chips after the start of the associated downlink F-DPCH of CFN n where 
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· HS-DPCCH and HS-SCCH timing relation

The HS-DPCCH discontinuous transmission radio frame of CFN_DRX n starts at the HS-DPCCH subframe boundary closest in time to 1280 chips after the start of the HS-SCCH discontinuous reception radio frame of CFN_DRX n as received at the UE.
Since HS-SCCH CFN_DRX n in two different cells can be within the range of (-3slots, 3slots), HS-DPCCH CFN_DRX n in two different cells can be in different HS-DPCCH subframes. One example of deriving different HS-DPCCH CFN_DRX n in two different cells is illustrated in Figure 1, where HS-SCCH CFN_DRX n in Cell 1is later than F-DPCH CFN n and HS-SCCH CFN_DRX n in Cell 2 is prior than F-DPCH CFN n. 
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Figure 1 Confusion of HS-DPCCH CFN_DRX in inter-NodeB MF-Tx
2.1.2 Solutions
One comment in the last meeting is UE can avoid this confusion by only following the HS-DPCCH CFN_DRX calculation in timing reference cell. It is true at UE side. However the confusion can not be solved at NodeB side in inter-NodeB case, because the NodeB of the non-timing reference cell can not simply use the HS-DPCCH and HS-SCCH timing relation as it is in the current specification. 

The objective is to guarantee HS-DPCCH CFN_DRX in the non-timing reference cell should be identical at both UE side and NodeB side. This can be achieved in two steps: 
Step 1: 
Ensure that HS-SCCH CFN_DRX n in non-timing reference cell overlaps with HS-SCCH CFN_DRX n in timing reference cell and the difference between the two subframes is within 1.5 slots. 
Step 2:

Assuming Step 1 is applied, ensure that HS-DPCCH CFN_DRX n in the non-timing reference cell should be identical at both UE side and NodeB side. 
For Step 1, either RNC based solution or NodeB based solution is feasible.
· NodeB based solution
Since the higher layer will configure the parameter
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to non-timing reference cell for m value calculation [4], NodeB in the non-timing reference cell can correct the HS-SCCH CFN_DRX n with
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. The subframe offset can be calculated as (please see the details in Appendix):

DRX_OFFSET=
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, minus sign is adopted when no additional HARQ-ACK processing time is required; plus sign is adopted when additional HARQ-ACK processing time is required.
· RNC based solution [1]
A new parameter, either DRX_OFFSET or
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, will be indicated from RNC to the NodeB of the non-timing reference cell. DRX_OFFSET=
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is of [-7680, 7680] chips.
DRX_OFFSET will be -1, 0 or 1 subframe. Given that a new signalling will be needed for RNC based solution, NodeB based solution is preferred.

For Step 2, in order to reflect there is a timing reduction of HS-DPCCH feedback up to 1.5 slots, a minor change to the timing relation between HS-DPCCH and HS-SCCH should be made as:

In the non-timing reference cell, the HS-DPCCH discontinuous transmission radio frame of CFN_DRX n starts at the HS-DPCCH subframe boundary closest in time to 1280-/+
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 chips after the start of the HS-SCCH discontinuous reception radio frame of CFN_DRX n as received at the UE. Minus sign is adopted when no additional HARQ-ACK processing time is required; plus sign is adopted when additional HARQ-ACK processing time is required.
Proposal 1: DRX_OFFSET should be introduced to modify the HS-DPCCH CFN_DRX in the non-timing reference in MF-Tx case as
DRX_OFFSET=
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Proposal 2: In the non-timing reference cell, the HS-DPCCH discontinuous transmission radio frame of CFN_DRX n starts at the HS-DPCCH subframe boundary closest in time to 1280-/+
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 chips after the start of the HS-SCCH discontinuous reception radio frame of CFN_DRX n as received at the UE.
Minus sign is adopted when no additional HARQ-ACK processing time is required; plus sign is adopted when additional HARQ-ACK processing time is required.
2.2 Cell Status upon RRC Re-configuration
Since (de-)activation of MF-Tx is agreed in DF-3C/DF-4C, how to deal with the cell (de-)activation status upon RRC reconfiguration is not specified so far. For Multi-carrier case, it is specified in TS 25.331 [2] as follows:
If any entry in the variable SECONDARY_CELL_HS_DSCH_RECEPTION is set to TRUE and the serving HS-DSCH cell was changed as a result of the received message or HS-SCCH order from the target cell, the UE shall instruct the physical layer to consider that the HS-SCCH orders from the serving cell were never received.

If the variable SECONDARY_CELL_HS_DSCH_RECEPTION is set to TRUE, and the value of IE "Configuration info" contained in the IE "Downlink Secondary Cell Info FDD" is set to either "Continue" or "New configuration", and the serving HS-DSCH cell was not changed as a result of the received message, the UE shall instruct the physical layer to remember the secondary serving HS-DSCH cell activation/deactivation HS-SCCH orders that were received.
Accordingly, in TS 25.214 [3]:
Configured secondary serving HS-DSCH cells shall be activated at the time when Secondary_Cell_Enabled is changed from 0 to a value not equal to 0, or Secondary_Cell_Enabled is not equal to 0 and the higher layers indicate a change of the serving HS-DSCH cell, and may further be deactivated or activated by HS-SCCH orders as specified in ...
It means in multi-carrier that the cell status of (de-)activation shall be remembered if the serving HS-DCH cell is not changed, and the cells shall be activated if the serving HS-DCH cell is changed. Considering NodeB has more information on the resources and channel conditions of its cells, it is appropriate and effective to keep the cell status of (de-)activation when a secondary cell involved in MF-Tx upon RRC reconfiguration is previously involved in MF-Tx before RRC reconfiguration. 

Proposal 3: Upon RRC reconfiguration, the cell status of (de-)activation of a configured secondary cell in MF-Tx shall be remembered if it is previously involved in MF-Tx before RRC reconfiguration, otherwise it shall be activated.
3. Conclusion
In this contribution we discuss the remaining issues on MF-Tx, such as DRX_CFN calculation in non-timing reference cell and cell status upon RRC re-configuration. It is proposed:
Proposal 1: DRX_OFFSET should be introduced to modify the HS-DPCCH CFN_DRX in the non-timing reference in MF-Tx case as
DRX_OFFSET=
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Proposal 2: In the non-timing reference cell, the HS-DPCCH discontinuous transmission radio frame of CFN_DRX n starts at the HS-DPCCH subframe boundary closest in time to 1280-/+
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 chips after the start of the HS-SCCH discontinuous reception radio frame of CFN_DRX n as received at the UE.
Minus sign is adopted when no additional HARQ-ACK processing time is required; plus sign is adopted when additional HARQ-ACK processing time is required.
Proposal 3: Upon RRC reconfiguration, the cell status of (de-)activation of a configured secondary cell in MF-Tx shall be remembered if it is previously involved in MF-Tx before RRC reconfiguration, otherwise it shall be activated.
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5. Appendix
· Calculation of DRX_OFFSET in Step 1 
The objective is to obtain the offset of HS-SCCH CFN_DRX n in the two cells, according to TS 25.214 section 6C. 
The timing relation between channels is illustrated in Figure 2.
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Figure 2 HS-SCCH CFN_DRX in one cell
The procedure of deriving HS-SCCH CFN_DRX n can be:
F-DPCH ( HS-PDSCH: 
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It is specified the HS-SCCH subframe is closest to DPCCH CFN n defined as HS-SCCH CFN_DRX n. To judge whether the HS-SCCH subframe is closest to DPCCH CFN n, namely within [-1.5slots, 1.5slots), we can 
1) Add 1.5 slots and then divide it by 3, namely
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2) If the result ranges in [0subframe, 1subframe), the HS-SCCH subframe is closest one, otherwise the adjacent HS-SCCH subframe is closest one, namely
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Considering the timing of HS-SCCH CFN_DRX n in both cells, DRX_OFFSET in the non-timing reference cell can be derived as:

DRX_OFFSET=
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