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In order to support multi-user detection it is necessary for the UE to know or to be able to derive all the channelisation codes and midambles used by all UEs in the time slot and the associations between the channelisation  codes and the midambles.   The current specification defines associations between midambles and channelisation codes (25.221 - Annex A.3) but mandates these associations only in the case where the midambles are not assigned to the UE as part of channel configuration.  In the case that the midambles are signaled by the higher layers no mapping is mandated. This does not pose any problem for the case that all UEs in the DL time slot share the same midamble (common midamble case) or when UE specific midambles are used for beamforming. However, for all other cases these mappings have to be mandatory.  Otherwise it will be necessary to introduce higher layer signaling to provide the needed information.  This is of course undesirable.

This contribution proposes to introduce mandatory mappings between channelisation codes and midambles for the case that a common midamble or UE specific midambles are not used , thus avoiding the need to introduce the additional signaling. In addition it specifies  the conditions when a common midamble or a user specific midamble should be used.

The following changes are proposed for 25.221

Section 5.3.6 “Physical downlink shared channel (PDSCH)”.  Text stating that when PDSCH physical layer signaling based on midambles is used no other physical channels may use the same time slot as the PDSCH and only one UE may share the PDSCH time slot at the same time was added. 

Section 5.5.1 “Midamble allocation for DL physical channels”  serves an introductory role. Text was changed to reflect the changes in the following sections.

Section 5.5.1.1  “Midamble Allocation by signaling” was rewritten to distinguish between two cases: Common midamble case, and UE-specific midamble case.   Section 5.5.1.1.1 defines the conditions when a common midamble can be used.  Section 5.5.1.1.2 defines the conditions when a UE specific midamble should be used.

Section 5.5.1.2  “Midamble allocation by default”. An editorial change was made.

Section  5.5.2 “Midamble Allocation for UL Physical Channels” is for uplink channels and remains unchanged.
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5.3.6
Physical Downlink Shared Channel (PDSCH)

For Physical Downlink Shared Channel (PDSCH) the burst structure of DPCH as described in section 5.2 shall be used. User specific physical layer parameters like power control or directive antenna settings are derived from the associated channel (FACH or DCH). PDSCH provides the possibility for transmission of TFCI in downlink.
To indicate to the UE that there is data to decode on the DSCH, three signalling methods are available:

1)
using the TFCI field of the associated channel or PDSCH

2)
using on the DSCH user specific midamble derived from the set of midambles used for that cell

3)
using higher layer signalling. 

When the midamble based method is used, the UE shall decode the PDSCH if the PDSCH was transmitted with the midamble assigned to the UE by UTRAN, see 5.5.1.1.2.  For this method no other physical channels may use the same time slot as the PDSCH and only one UE may share the PDSCH time slot at the same time.
5.5
Midamble Allocation for Physical Channels

In general, midambles are part of the physical channel configuration which is performed by higher layers.

Optionally, if no midamble is allocated by higher layers, a default midamble allocation shall be used. This default midamble allocation is given by a fixed association between midambles and channelisation codes, see annex A.3, and shall be applied individually to all channelisation codes within one time slot. Different associations apply for different burst types and cell configurations with respect to the maximum number of midambles.

5.5.1
Midamble Allocation for DL Physical Channels

 Physical channels providing the beacon function shall always use the reserved midambles, see 5.4. For all other DL physical channels the midamble allocation is signalled or given by default.
5.5.1.1
Midamble Allocation by signalling

Either a common or a UE specific midamble shall be signalled to the UE as a part of the physical channel configuration. Common or UE specific midambles may be applied only if the conditions in Sections 5.5.1.1.1 and Section 5.5.1.1.2 hold respectively. If the midamble is not signalled as a part of the physical channel configuration, midamble allocation by default shall be used.
5.5.1.1.1 Common Midamble
A common midamble may be assigned to all physical channels in one time slot, if
· a single UE uses all physical channels in one time slot (as in the case of high rate service)
or

· multiple UEs use the physical channels in one time slot and
· no beamforming/TxDiversity is applied to any of these DL physical channels and  

· midambles are not used for PDSCH physical layer signalling.

5.5.1.1.2 UE specific Midamble
An individual midamble may be assigned to each of the UEs in one time slot, if

· multiple UEs use the physical channels in one time slot and
· beamforming is applied to all of these DL physical channels and

· no TxDiversity is applied to any of these DL physical channels
or

· PDSCH physical layer signalling based on the midamble is used.




5.5.1.2
Midamble Allocation by default

If no midamble is allocated by signalling, the UE shall derive the midamble from the associated channelisation code and shall use an individual midamble for each channelisation code. For each association between midambles and channelisation codes in annex A.3, there is one primary channelisation code associated  to each midamble. A set of secondary channelisation codes is associated to each primary channelisation code. All the secondary channelisation codes within a set use the same midamble as the primary channelisation code to which they are associated.

Higher layers shall allocate the channelisation codes in a particular order. Primary channelisation codes shall be allocated prior to associated secondary channelisation codes. If midambles are reserved for the beacon function, all primary and secondary channelisation codes that are associated with the reserved midambles shall not be used.

Primary and its associated secondary channelisation codes shall not be allocated to different UE’s. 

In the case that secondary channelisation codes are used, secondary channelisation codes of one set shall be allocated in ascending order, with respect to their numbering. 

5.5.2
Midamble Allocation for UL Physical Channels

If the midamble is part of the physical channel configuration, an individual midamble shall be assigned to all UE’s in one time slot.

If no midamble is allocated by higher layers, the UE shall derive the midamble from the assigned channelisation code as for DL physical channels. If the UE changes the SF according to the data rate, it shall always vary the channelisation code along the lower branch of the OVSF tree. 
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