3GPP TSG-RAN WG1 Rel'5 adhoc




R1-01-0730
June 26-28, 2001





Korpilampi, Finland

Agenda item:


Source: 
Panasonic

Title: 
Successive assignment of data block for code management
Document for:
Discussion

1. Introduction
This paper proposes the method for the data assignment method to simplify the relation among the code management, the size of higher layer information and AMC selection. We think this method enables keeping one slot length TTI if only a few codes are allocated for HS-DSCH.

2. Proposal
2.1 Consideration to the signalling of code management

There are several proposals of the number of the signalling for code management [6][7][8]. We can consider two methods for the data blocks size and code management.

Method 1) Informing AMC or TFCI implicitly tells number of codes

This method has a pre-fixed relation between AMC or TFCI and number of codes. We assume pre-fixed relation is previously informed by RRC signalling.

The benefit is the reduction of the signalling. The signalling relating codes is only the first code of the multi codes. (We assume the direction of the code usage is previously defined.) If AMC=4 means using 4 codes and the code number 3 is signalled, the codes of 3, 4, 5 and 6 are used. 

The drawback of this method is the Node B scheduler should consider the selection of the UE, the code resource management, AMC selection and the amount of higher layer information for the each UE at the same time. This is complex task and the Node B scheduler may not able to find proper UE with the proper AMC selection. This task is getting difficult if only a few codes are allocated for HS-DSCH.

The drawback is, if pre-fixed relation is informed by RRC signalling and advanced receiver such as MPIC want to cancel the other UE's interference, to decode other UE's DCCH or blind detection of modulation scheme is necessary. It makes the UE with advanced receiver complex.

Method 2) Informing explicitly how many codes are used

This method does not have a pre-fixed relation between AMC or TFCI and how many codes are used. This means the signalling of how many code are used is informed to UE explicitly. 

The drawback is the increase of the signalling. In example with similar to previous one, AMC=4, number-of-codes=4 and first-code=3 is informed. Then the codes of 3, 4, 5 and 6 are received by the UE. In SF=16, we need 4 bits for the number-of-codes and 4 bits for the first-code. Then total is 8 bits is required. Another drawback is rate matching is affected AMC signalling and the number of codes because the rate match is decided between total number of higher layer bits and total physical number of bits. CRC and tail bits would be attached to the sum of the higher layer information. So the number of codes affects rate matching.

The benefit is the flexibility of the code management and advanced receiver, which tries to cancel other UE's information, makes simple.

At this stage we have not reach the proposal which method is better because both has benefit and drawback. The relation with other issue should be considered necessary. But we think our proposal that is explained in the next section has a benefit for both methods.

2.2 Overview of the proposal

The proposal is to assign the data block to next successive TTI if there are not enough codes for the data block. In the following figure, the red block for user B-1 information explains this.
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Figure 1. Successive assignment of data block

This proposal can apply for the both code management methods in the previous section. 

Method 1) Informing AMC or TFCI tells implicitly tells number of codes 

From this proposal, Node B scheduler does not have to seek the UE with proper AMC or TFCI, which fit for the remaining code space. Node B scheduler has a freedom of UE selection and AMC selection. Node B scheduler can select UE purely based on the higher layer's information and radio condition. The remaining code space does not occur. Node B scheduler does not have to target down of AMC selection for fitting remaining code space.
Method 2) Informing explicitly how many codes are used

If we have 4 bit for the number-of-codes and 4 bits for the first-code, there is a non-used field. For example, 10 codes are assigned to HS-DSCH channel and first code is code number 6. In this case, the possibility of the number-of-codes is 1, 2, 3 or 4. The field have from 5 to 16 but it is not used. In this proposal, the number-of-codes field is 6 means 4 codes are assigned to first TTI and 2 codes from the beginning code number are assigned to successive TTI.

The benefits from this proposal are
· The NodeB scheduler does not have to seek the UE and data block size for the fitting to the remaining part of the codes. This gives the flexibility of the scheduler and makes easy to get the gains with the multi-user diversity. Without this proposal, the node B scheduler has two options. One is the assignment is fast but the efficiency is not good. The other is efficiency is good but the assignment is slow. Both options seem not attractive for the radio resource usage. (See figure 2) This scheme makes multi codes allocation problem very simple. The resource of codes can be seen as the single data stream from Node B scheduler.  If we choose small length TTI such as one slot length, this scheme fits well. This is explained in section 2.4.
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Figure 2. Code management from our proposal

The negative points of this proposal is

· Although TTI length is still single TTI, the transmission length varies from 1slot to a few slots. This gives some kinds of complexity. Fixing the timing relation between HS-DSCH and ACK/NACK and the timing relation between DL-relating signalling and HS-DSCH makes other relations keep simple. Following section explain this.

· UE should know how many codes are assigned for total HS-DSCH to know how many codes are used in next TTI to this UE. We think this information is necessary for the advanced receiver such as MPIC.

We support the view of the asynchronous N-channel HARQ is required for the in-sequence delivery of packets to RLC [1]. So there is no limitation of the retransmission timing of same information. This method requires the limitation in the boundary of N-channel if we try to use the synchronous N-SAW. So we think the combination with the asynchronous N-channel HARQ is better for this proposal.

2.3 Timing relation with ACK/NACK

The timing relation with ACK/NACK is explained in figure 3.
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Figure 3. Timing relation with ACK/NACK

The acknowledgement is still synchronous, i.e. each data block is acknowledged with a fixed delay from the last data block. In above figure 3, the acknowledgement of user B-1 information is transmitted at the same timing of user C-1 information because last TTI is same as user C-1 information.

2.4 Application to the 1slot TTI

If many codes are assigned for HS-DSCH, the benefit of 1 slot TTI length is shown in [3] and [4]. The issue of 1 slot TTI is the payload is rather small if only a few codes are allocated for HS-DSCH. But according to our proposal, the payload size is not limited by the number of codes. We think always keeping 1 slot TTI is possible.

The another negative point of 1 slot TTI length is the over head of HS-DSCH relating signalling e.g. code-allocation information should be transmit every one slot. But if we treat minimum granularity as 480 symbols (= 3 slot length with 1 code or 1 slot length with 3 code), the information overhead is same as 3 slots TTI length.

The yet another negative point of 1slot TTI HS-DSCH length is said that the UL and DL control signalling is limited to 1 slot length TTI. But we can apply following sliding method as signalling channel if we need more than 1slot length is required for the signalling channel. Please note that if we keep the granularity same (1slot length with 3 code), signalling overhead is same. This means the number of DL signalling channel is not increase.
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Figure 4. Timing relation with UL/DL signalling with over 1 slot TTI length

This sliding method requires multi code transmission of uplink if the UE have the capability of full successive assignment of HS-DSCH channel. But the terminal that does not have full successive assignment, which is different data block, doesn't have to have multicode function of UL HS-DSCH related signalling.

2.5 Comparison with partial chase combining

There is the proposal of the partial chase combining from Motorola [2]. This method can be thought one kind of partial chase combining. The difference from our understanding is the partial chase combining can transmit remaining data of whole data block at different position and also sometimes does not have to send but this method requires the transmission at the successive TTI. We show the difference in following figure. The benefit of our proposal is able to apply for the first transmission. The benefit of partial chase combining is able to adjust total amount of the retransmission. In other wards, the retransmission does not have to send whole amount of data in their proposal.
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Figure 5. The comparison with successive assignment and partial retransmission

We think the combination of the partial chase combining and this successive assignment of data block can be applied.

3. Conclusion
We proposed successive assignment. The remaining part of data is transmitted over the next successive TTI. The benefit of this method is the NodeB scheduler makes simple.
We showed the benefit in the case of one slot TTI length. We think this method can overcome the drawback of 1slot TTI proposal.
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