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1 Introduction

In HSDPA-TDD, the physical channels allocated to the user must be known before their usage. While maximum allocation flexibility is desirable, it is obviously impractical. In this contribution we propose several possible schemes that retain sufficient flexibility while providing for a realistic signaling of the information to the user.

The discussion below is equally applicable to the 

We wish to emphasize that the configuration examples provided below are examples only and are not mandatory in any way. Their sole purpose is to illustrate the possible and help define the number of bits. 

2 Use of HS-DSCH/USCH Groups

In TDD in R99 physical resources were assigned to the DSCH via PDSCH Groups (and also USCH with PUSCH Groups) and thus a group of resources were assigned a PDSCH ID so in that way a UE could be given many resources units with the passing of a single parameter. However for HSDPA, the pure dynamic nature of the method makes the use of an ID very impractical. On a dynamic basis downlink timeslots and codes are assigned to particular UE’s, using measurements for the optimal operation. The dynamic nature of the method would mean that the number of HS-DSCH sets would be extremely large for a set assignment that would have the resource flexibility. Additionally this list would have to be learned in a new cell before transmission begins when the user moves from one cell to another

3 Explicit Configuration Alternatives

Many options exist that would allow the explicit configuration to be signaled on each allocation. Each method is a tradeoff between the bit size of the allocation vs. the flexibility in assignment, since the explicit signaling of the option of 16 codes is 12 timeslots would be prohibitively large. 

3.1 Alternative A: Consecutive Codes

We retain all flexibility except: 

1) Midamble is always allocated by default, Burst type 2, and K=3.

2) Force consecutive codes within each time slots.

With up to 16 codes per time slot 4 bits are needed for the first code and another 4 bits for the last code or number of codes in the time slot. This results in 8 bits per assigned time slot.

While reducing the number of bits, this method is still to complex. For example, up to 8 bits may be used in up to 12 time slots, for a total of 96 bits. On the other hand the alternative retains full flexibility.
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Example of Possible Allocations for Alternative A

3.2 Alternative A-1: Common Consecutive Codes

The flexibility is the same as alternative A except

1) A user assigned to multiple time slots must use the same codes and the same number  of codes in each assigned time slot

This is similar to A except consecutive codes are common in all assigned time slots. This method requires 8bits to identify consecutive codes as in alternative A, and time slots are identified by a 12bit bitmap. Total of 20bits.
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Example of Possible Allocations for Alternative A-1

3.3 Alternative B: Common Consecutive Codes in Consecutive Time Slots

We retain all flexibility as Alternative A except:

1) A user assigned to multiple time slots must be assigned consecutive time slots.

This alternative further reduces the signaling complexity by also forcing all user time slots to be consecutive and forces a common consecutive code list in all assigned time slots. While some flexibility is lost, the method is still amenable to various methods of interference mitigation. Thus for example if neighbor cells will use different time slots order the average interference will be reduced, raising system capacity. 

This method requires 4 bits for the starting time slot, 4 bits for the starting code and 8 additional bits to identify the number of codes and time slots (either last code/slot or # of) to a total of 16 bits.
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Example of Possible Allocations for Alternative B

3.4 Alternative B-1: Entire Time Slot with Time Slot Flexibility

We retain all flexibility as Alternative B except:

1) A user if assigned to a time slot is assigned to all codes within a time slot. 

Similar to B except that only full time slots may be assigned. Complete time slot assignment flexibility may be signaled with 12 bits. The number of codes used in a time slot would either be a fixed number known in the standard signaled by higher layers when the service is established, or would require 4 additional bits (4 bits for number of codes) for a total of 16. 
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Example of Possible Allocations for Alternative B-1

3.5 Alternative B-2: Entire Consecutive Time Slots

We retain all flexibility as Alternative B except:

1) A user if assigned to a time slot is assigned to all codes within a time slot, and if assigned to multiple time slots is assigned to consecutive time slots. 

Similar to B except that only full time slots may be assigned. If time slots are forced to be consecutive then 8 bits are sufficient, 4 bits for the starting time slot and 4 bits for the last time slot or # of time slots. The number of codes used in a time slot would either be a fixed number known in the standard, signaled by higher layers when the service is established, or would require 4 additional bits in the allocation (4 bits for number of codes) for a total of 12. 
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Example of Possible Allocations for Alternative B-2

4 Options for signaling configuration of downlink physical channels  

4.1 All information is sent prior to channel allocation

In this option all necessary information, such as for the configuration alternatives above, is sent by some means prior to the HS transmission. The number of bits needed to identify the physical configuration is as is defined in section 2.

4.2 Partial Information prior to channel allocation

In this option, only enough information is sent prior to HS transmission to allow decoding of the first few time slots. The rest of the information is sent simultaneously on the allocated channel in the first time slot. Typically only information relevant to the first 2 time slots must be sent prior.

The option may be used with many of the alternatives described above with varying amounts of savings. The required number of bits sent prior to transmission is summarized in table below. 

	Alternative
	All info prior 
	Partial info prior
	Total for prior info
	Simultaneous Info Total

	3.1 Alternative A: Consecutive Codes
	96 
	4 bits to signal first two slots, 8 bits for code allocation in each, total 16 bits.
	16


	80



	2.2 Alternative A-1: Common Consecutive Codes
	20 
	8 bits for 1st two time slots, 4 bits for starting code and 4 bits for ending code/number of codes 
	16
	10

	2.3 Alternative B: Common Consecutive Codes in Consecutive Time Slots
	16
	No savings by splitting into prior and simultaneous 
	16
	0

	2.4 Alternative B-1: Entire Time Slot with Time Slot Flexibility
	12/16
	Signal first 2 time slots: 8 bits total with possible additional 4 for number of codes
	8/12
	10

	2.5 Alternative B-2: Entire Consecutive Time Slots
	8/12
	No savings by splitting into prior and simultaneous
	8/12
	0


The “prior” physical channel configuration information must be minimized to reduce the signaling load on AM&C control channels. Simultaneous configuration information does not have the same restriction.

Maintaining full time slot flexibility as in alternative A-1 is preferred. With “prior/simultaneous” signaling applied to alternative A-1 the prior signaling is equal to alternative B without the limitation of consecutive slots.
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