
3GPP TSG RAN WG1 Meeting #46bis




   
 




  R1-062537
Seoul, Korea, October 9 - 13, 2006
Agenda item:
6.12.2
Source: 
Samsung 
Title: 





Uplink data-associated control signalling
Document for:
Discussion and decision
1 Introduction
In this contribution, we discuss about the uplink data-associated control signalling.
2 Summary of current status
Taking into account that the synchronous HARQ is used for uplink, the candidate contents for the uplink data-associated control signalling are extracted from TR 25.814 and summarized in Table 1.

Table 1: Data-associated control signalling
	Field
	Size
	Comment

	Retransmission sequence number
	2
	Used to derive redundancy version (to support incremental redundancy) and ‘new data indicator’ (to handle soft buffer clearing).

	Transport format
	FFS
	The uplink transport format (modulation format, transport block size, etc). Only required if UE-based TFC selection is supported. 


3 Retransmission sequence number

Assuming the non-persistent grant is always valid for transmission of one MAC PDU including multiple HARQ transmissions, the serving cell should have clear understanding on how to do HARQ soft combining if the redundancy version for each transmission is pre-defined. Therefore, the retransmission sequence number (RSN) would not need to be transmitted. 
For the uplink transmission allowed via persistent grant, however, the situation would be different. If the RSN is not transmitted, the serving cell should try HARQ combining in a blind manner, i.e. should take a guess on how to combine the current transmission with the previous transmissions. This could imply significant burden for the Node B receiver especially in processing the VoIP traffics, since

· the VoIP would be scheduled most likely via the persistent grant; and
· quite big VoIP capacity is expected (refer to TR 25.814)
Therefore, we would propose to transmit the 2-bit RSN via L1 signalling.
4 Transport format signalling
“No TF signalling” has the benefit of reducing the uplink control signalling overhead, which will help

· to increase the uplink coverage; and

· to reduce the UE power consumption.

It is also noted that even though a scheduled UE doesn’t fully use the allocated time frequency resource, it is impossible for the other UEs to utilize the unused portion. 

For the non-persistent grant, if the UE is not allowed to select the TF and does not have enough data to send, the UE shall fill out the indicated transport block size with dummy bits. This should not be a serious issue although not so desirable as the Node B anyway cannot perfectly know the UE buffer status.

The persistent grant would be used to minimize the control signalling related to the request-grant procedure. The Node B will update the grant only when really needed while allowing certain range of variation in the amount of transmitted data. The data amount could be more or less than the nominal value expected when the persistent resource was granted. If the UE is not allowed to select the TF, a possible way to support such limited variation is to allocate a TF and the resource assuming the most demanding case and to rely on padding. This would naturally cause inefficiency due to the padding overhead. 
An alternative to avoid the padding inefficiency while not causing too much signalling overhead would be to

· allocate the persistent resource assuming the nominal amount of data transmission and

· allow for the UE to select the TF within the limited range

If there is no TF signalling, the Node B should perform blind TF detection. The resulting Node B receiver complexity would not be simply negligible especially when there are lots of transmissions, e.g. VoIP, scheduled via persistent grant. 
Therefore, we would propose to transmit the partial TF via L1 signalling. We expect at most 2 bits should be enough for such partial TF signalling. If bigger change is required, the request-grant procedure should be executed. 

5 Conclusion
We propose to agree on the followings and capture them into relevant LTE specifications

· Proposal 1: 2-bit retransmission sequence number via L1 signalling

· Proposal 2: 2-bit partial TF signalling via L1 signalling










