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1 Introduction

Cell deactivation and HS-DPCCH format for MF-HSDPA were well discussed in RAN1#68bis and email discussion after RAN1#68bis.

In RAN1#68bis meeting, the following agreements and working assumptions have been made:
Agreements:
· Rel-8 DC-HSDPA HARQ-ACK encoding is used for two cell non-MIMO multiflow configurations.
· Rel-9 DC-MIMO HS-DPCCH format is used for two cell Multiflow configurations (SF-DC) and (DF-DC) when MIMO is enabled on at least one of the cells.
· The HS-DPCCH format for Rel-10 3C non-MIMO is reused for DF-3C non-MIMO multiflow configuration

· The Rel-10 format for 3C MIMO is reused for DF-3C multiflow configurations with MIMO enabled on at least one carrier.

· The HS-DPCCH format (i.e. SF and location of ACK/NACK and CQI) is not affected through L-1 signalling for Inter-NodeB DF-3C multiflow configurations with MIMO enabled on at least one carrier.

· The Rel-10 format for 4C-HSDPA is reused for DF-4C multiflow configurations with or without MIMO.

· The HS-DPCCH format (i.e. SF and location of ACK/NACK and CQI) is not affected through L-1 signalling for Inter-NodeB DF-4C multiflow configurations.
Working assumptions:
· Primary serving cell is CQI0 according to TS25.212, and the other cells are reported in the order defined for 4C-HSDPA.
· The RNC provides the UE with information of which CQI belongs to which group.
· When the UE has been provided by RNC with CQI-group mapping, it shall group the CQIs of one group adjacent to each other.
· The UE can assume that cells whose CQIs are in the same group have the same transmission timing.
In addition to the above agreements and working assumptions, whether in the case of DF-4C with 1 cell deactivated the CQI of the remaining cell in the group can be repeated is FFS. In this contribution, we provide further discussions on HS-DPCCH formats and cells (de-)activation.
2 Cell deactivation using HS-SCCH order
In this section, we will discuss issues on cell deactivation using HS-SCCH order related to the topic of HS-DPCCH format design. 
In the previous discussion, different options for cell deactivation via HS-SCCH order were considered and three alternatives have been proposed as the candidates.
· Alt 1: Allow (de-)activation by HS-SCCH order only for cells within the same RLS. One of the two cells, which are served by the identical NodeB on the same carrier, is able to be deactivated. 
· Alt 2: Allow (de-)activation by HS-SCCH order only for secondary carriers and cells within the same RLS as the primary assisted cell. On the basis of Alt 1, the secondary cell, which is one of the two cells served by the identical NodeB on different carriers with the same downlink timing, can be deactivated. 
· Alt 3: Do not allow (de-)activation by HS-SCCH order. In this alternative, HS-SCCH orders will not be used for any cell deactivation case mentioned in Table 1 in MF-Tx mode. Other mechanisms, such as high layer signalling through RNC instead of L-1 signalling, may be utilized to (de-)activate cells.
We can see that Alt2 is the extension of Alt1. Meanwhile, from the practical operation, it would be meaningful and reasonable as well as simple not to differentiate between inter-NodeB and intra-NodeB cases. The assisted cell and the assisting cell could not be deactivated, all the cases allowed are listed in Table 1.

Table 1: All possible cases for cell deactivation by HS-SCCH orders
	Deactivation options
	Number of deactivated cell(s)
	Deactivation condition
	Remark

	1
	SF-DC
	Intra-NodeB

Inter-NodeB
	0
	-
	1+1 

	2
	DF-DC
	Intra-NodeB

Inter-NodeB
	0
	-
	1+1

	3
	DF-3C
	Intra-NodeB

Inter-NodeB
	1
	Assisted secondary cell
	2+1 (1)

	4
	
	
	1
	Assisting secondary cell
	1+2

	5
	DF-4C
	Intra-NodeB

Inter-NodeB
	1
	Assisting secondary cell
	2+2

	6
	
	
	1
	Assisted secondary cell
	2+2

	7
	
	
	2
	Assisted secondary+ Assisting secondary cell
	2+2


Note: 
1. The expression “x + y” represents that assisted NodeB and assisting NodeB respectively configure x and y carriers for the UE.

Proposal 1: Allow (de-)activation by HS-SCCH order only for secondary cell(s) on the assisted and assisting NodeB(s). An assisting secondary cell could not be deactivated if the assisting cell is not configured.

According to existing agreements, the (de-)activation of cells associated to one NodeB should not impact the reporting formats of HARQ-ACK and CQI as seen from the other NodeB especially in the inter-NodeB deployment. Furthermore, the spreading factor of HS-DPCCH should not change as a result of cell (de-)activations.
3 HS-DPCCH formats for different deactivation cases of cells in MF operation
3.1
DF-3C
There are two configurations of DF-3C. One is the case that the assisted NodeB is configured with two cells. The other case is the assisting NodeB is configured with two cells, as depicted in Figure 1.
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Figure 1: DF-3C configuration in Multiflow HSDPA
3.1.1
DF-3C when the assisted NodeB has two cells
3.1.1.1
All cells in non-MIMO mode
As shown in Figure 1(a), cells C0 and C1 are associated with the assisted NodeB and cell C2 belongs to the assisting NodeB. And no cell is configured with MIMO mode. Without loss of generality, C0 and C2 are considered to be the primary cells related to each NodeB. 
According to [5] and the existing working assumption, cell grouping can be implemented before reporting the HARQ-ACK and CQI which can avoid NodeB coordination in inter-NodeB case. Note that cell C0 and cell C1 are from the same NodeB group and they are synchronous in the downlink according to the working assumption. So we propose that the CQI0 and CQI1 are able to be jointly encoded. Therefore, the HS-DPCCH format for DF-3C non-MIMO MF is depicted in Figure 2. The spreading factor is SF256.
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Figure 2: HS-DPCCH format for DF-3C configuration without MIMO
For the case 3 in Table 1, we consider the possibility of deactivating C1. In order to keep the changes of format only happening to the current NodeB and keep the same spreading factor, the modification to the HS-DPCCH format is shown in Figure 3 which is the same as the current format in the specification for 3C-HSDPA non-MIMO when only two cells are activated.
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Figure 3: HS-DPCCH format for DF-3C configuration without MIMO when C1 has been deactivated
From Figure 3, we can see that the change of format is happening only in the TTI corresponding to the assisted NodeB so it will not have an effect on the decoding of the assisting NodeB. And the spreading factor is still SF256.
3.1.1.2
At least one of the cells in MIMO mode
In Figure 4, we consider C0 and C1 are associated with the assisted NodeB and C2 is associated with the assisting NodeB. Furthermore, one or more cells are able to be configured with MIMO mode in this case. By reusing the Rel-10 format for 3C-HSDPA MIMO and considering the cell grouping, the HS-DPCCH format for DF-3C with MIMO MF is depicted in Figure 4. The spreading factor used is SF128. For the last CQI slot in the TTI belonging to the assisting NodeB is blank, there are two options, PCI/CQI2 marked in green and DTX marked in red. We will discuss the two options later.
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Figure 4: HS-DPCCH format for DF-3C configuration with MIMO
For case 3 in Table 1, when C1 is deactivated, in order to avoid the changing of CQI format of the other NodeB, the modification to the HS-DPCCH format is shown in Figure 5. After C1 is deactivated, the last CQI slot in the TTI belonging to the assisted NodeB becomes blank. Also, there exist two options: repeating PCI/CQI0 (marked in green) or DTX. We consider the choice is associated with the blank CQI slot in Figure 4. If the blank CQI slot in Figure 4 is filled with DTX, then it is better to use DTX in the blank CQI slot created by the deactivation of C1 in Figure 5. As a result, the TTIs power offset can gain a balance. Otherwise, if the blank CQI slot in Figure 4 is repeated by PCI/CQI2, then we consider it is better to repeat PCI/CQI0 in the blank CQI slot in the TTI belonging to the assisted NodeB. Also, the repeating in both the blank CQI slots in two TTIs can gain a balance in the view of power offset.
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Figure 5: HS-DPCCH format for DF-3C configuration with MIMO when C1 has been deactivated
From Figure 5, we can see that the change of format is happening only in the TTI belonging to the assisted NodeB so it will not have an effect on the decoding of the assisting NodeB. Moreover, the spreading factor is still SF128.
3.1.2
DF-3C when the assisting NodeB has two cells
3.1.2.1
All cells in non-MIMO mode
As shown in Figure 1(b), cell C0 is associated with the assisted NodeB while cells C1 and C2 belong to the assisting NodeB. And no cell is configured with MIMO mode. Without loss of generality, C0 and C1 are considered to be the primary cells related to each NodeB. Note that cells 1 and 2 forms a cell group belonging to assisting NodeB and they are synchronous in the downlink, so the CQI1 and CQI2 are able to be jointly encoded. By reusing the Rel-10 format for 3C-HSDPA non-MIMO, the HS-DPCCH format for DF-3C non-MIMO MF is depicted in Figure 6. The spreading factor is SF256.
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Figure 6: HS-DPCCH format for DF-3C configuration without MIMO
For case 4 in Table 1, when the secondary cell C2 in assisting NodeB is deactivated, the Rel-10 format for 3C-HSDPA non-MIMO is reused for DF-3C multiflow configurations without MIMO. The HS-DPCCH format changes to the Figure 7.
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Figure 7: HS-DPCCH format for DF-3C configuration without MIMO when C2 has been deactivated
The change of formats is happening only in the TTI corresponding to the assisting NodeB, so it will not have an effect on the decoding of the assisted NodeB. And the spreading factor is still SF256.
3.1.2.2
At least one of the cells in MIMO mode
In Figure 8, we consider C0 is associated with the assisted NodeB while C1 and C2 are associated with the assisting NodeB. Furthermore, one or more cells are able to be configured with MIMO mode in this case.Considering the cell grouping, the HS-DPCCH format for DF-3C with MIMO MF is depicted in Figure 8. The spreading factor used is SF128. The blank CQI slot in the TTI associated with the assisted NodeB also has two options as the Figure 4 does, repeating PCI/CQI0 or DTX.
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Figure 8: HS-DPCCH format for DF-3C configuration with MIMO
For case 4 in Table 1, when the secondary cell C2 in assisting NodeB is deactivated, the HS-DPCCH format becomes as the Figure 9 in order to avoid the changing of CQI format of the other NodeB. According to the analysis in sub-section 3.1.1.2, the format about the blank CQI slot created by the deactivation of C2 in Figure 9 should keep the consistency with Figure 8 about whether to transmit DTX or repeat PCI/CQI1.
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Figure 9: HS-DPCCH format for DF-3C configuration with MIMO when C2 has been deactivated
From Figure 9, we can see that the change of formats is happening only in the TTI belonging to the NodeB so that it will not have an effect on the decoding of the assisting NodeB. Moreover, the spreading factor is still SF128.
3.2
DF-4C configuration
The DF-4C configuration in multiflow HSDPA is shown in Figure 10. Cells C0&C1 are associated with NodeB while C0 is the primary cell and C1 is the secondary cell. Cells C2 and C3 are associated with NodeB, while C2 is the primary cell and C3 is the secondary cell. We mainly focus on the cases 5, 6 and 7 in Table 1.
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Figure 10: DF-4C configuration in Multiflow HSDPA
By reusing the Rel-10 format for 4C-HSDPA with or without MIMO and considering the cell grouping, the DF-4C HSDPA (non-)MIMO HS-DPCCH format is shown in Figure 11. The spreading factor is SF128.
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Figure 11: HS-DPCCH format for DF-4C configuration with/without MIMO
For case 5 in Table 1, when the secondary cell C3 of the assisting NodeB is deactivated, the Rel-10 format for 4C (non-)MIMO is reused for DF-4C multiflow configurations with or without MIMO. The HS-DPCCH format is depicted in Figure 12. There are, of course, two options for the format- DTX marked in red and repeating PCI/CQI2 marked in green below.
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Figure 12: HS-DPCCH format for DF-4C configuration with/without MIMO when C3 has been deactivated
For case 6 in Table 1, when the secondary cell C1 of the assisted NodeB is deactivated, the Rel-10 format can also be reused. The HS-DPCCH format is depicted in Figure 13.
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Figure 13: HS-DPCCH format for DF-4C configuration with/without MIMO when C1 has been deactivated

For case 7 in Table 1, when the secondary cell C3 of the assisting NodeB and the secondary cell C1 of the assisted NodeB are both deactivated, the HS-DPCCH format is depicted in Figure 14. The first blank CQI slot in the TTI belong to the assisted NodeB and the second blank CQI slot in the TTI belong to the assisting NodeB should be configured in the same way, either both repeating or both DTX.
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Figure 14: HS-DPCCH format for DF-4C configuration with/without MIMO when C1 and C3 have been both deactivated
From Figure 12, Figure 13 and Figure 14, we can see that the changes of formats are happening only in the TTI belonging to only one NodeB so that it will not have an effect on the decoding of the other NodeB. Moreover, the spreading factor is still SF128.
In the last meeting, it is FFS whether in the case of DF-4C with 1 cell deactivated the CQI of the remaining cell in the group can be repeated. We prefer to repeat the PCI/CQI, the reasons include:
· After a cell has been deactivated, repeating the PCI/CQI may be useful to improve the HS-DPCCH CQI reception.
· DTX for the blank CQI slot seems a waste of resource, so it is better to fully use the resource by repeating.
Based on all above considerations, we have the following proposal on the choices between DTX and repetition.

Proposal 2: Repeating PCI/CQI when there is a blank slot corresponding to the deactivated cell in the same cell group is preferred.
4 Conclusions

In this contribution, we have discussed some remaining issues about cell deactivation using HS-SCCH order and given HS-DPCCH formats for different deactivation cases in MF-HSDPA. We have the following proposals,
Proposal 1: Allow (de-)activation by HS-SCCH order only for secondary cell(s) on the assisted and assisting NodeB(s). An assisting secondary cell could not be deactivated if the assisting cell is not configured.

Proposal 2: Repeating PCI/CQI when there is a blank slot corresponding to the deactivated cell in the same cell group is preferred.
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