



TSG-RAN WG1 #44bis
R2-060853
Athens, Greece, March 27–31, 2006
Source:
Intel
Title:
E-UTRA Uplink Control Signaling – Text Proposal
Agenda Item:

Document for:
Discussion and Decision

1. Text Proposal for 25.814

--- Start of Text Proposal ---

9.1.1.2.4 Uplink L1/L2 Control Signaling
Depending on presence or absence of uplink timing synchronization, the uplink L1/L2 control signaling can differ.

In the case of time synchronization being present, the outband control signaling consists of
· Data-associated control signaling

· CQI

· ACK/NAK

· Synchronous random access (scheduling request, resource request)

Transmission of CQI and ACK/NAK may occur in parallel to data-associated control signaling or synchronized random access. Synchronized random access may not be transmitted simultaneously with data-associated control signaling.
In the case of time synchronization not being present, the outband control signaling consists of
· Non-synchronized random access

9.1.1.2.4.1 Data-associated control signaling

Data-associated control signaling can only be transmitted together with user data. The content is summarized in Table 1. No transport format indication is required in the uplink as this information is provided to the UE  by the Node B.
Table 1: Data-associated control signaling.

	Field
	Size
	Comment

	HARQ related information
	If asynchronous hybrid ARQ is adopted
	Hybrid ARQ process number
	3
	Indicates the hybrid ARQ process the current transmission is addressing.

	
	
	Redundancy version
	2
	To support incremental redundancy.

	
	
	New data indicator
	1
	To handle soft buffer clearing.

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

	TF
	Transport format
	6
	The uplink transport format (modulation format, transport block size, etc). Only required if UE-based TFC selection is supported. 


Note: It is FFS whether asynchronous or synchronous hybrid ARQ operation will be adopted.

Note: It is FFS whether the transport format the UE uses is mandated by the Node B or controlled by the UE. 

9.1.1.2.4.2 CQI

The CQI informs the scheduler about the current channel conditions as seen by the UE. If MIMO transmission is used, the CQI includes necessary MIMO-related feedback.  As the amount and frequency of feedback may vary with changing channel conditions, variable length feedback may be required to specify the field lengths.  
Table 2: Channel Quality Indicator

	Field
	Size
	Comment

	CQI
	FFS
	

	CQI length
	FFS
	


In addition, we may be able to reduce the amount of CQI feedback required with the use of event-driven reporting, as described in the Appendix.
9.1.1.2.4.3 ACK/NAK

The hybrid ARQ feedback in response to downlink data transmission consists of a single ACK/NAK bit.

Table 3: ACK/NAK

	Field
	Size
	Comment

	ACK/NAK
	1
	One bit per uplink transmission and TTI.


9.1.1.2.4.4 Synchronized random access (resource request)
The synchronized random access is used by the UE to request resources for uplink data transmission. It is further described in Section 9.1.2.1.
9.1.1.2.4.5 Non-synchronized random access

The non-synchronized random access is described in Section 9.1.2.1.
--- End of Text Proposal ---

Appendix:
For MIMO, the amount of feedback may vary with the number of streams and antenna configurations.  Furthermore, the frequency of feedback may depend on the mobile speed.  For example, in Reference #1, the feedback may vary from 2 bits to 15 bits, with possible frequencies of every TTI to every 30 TTI.  Because the amount of feedback may vary with changing channel conditions, variable length feedback may be required with field lengths specified.  This will be FFS.   

In addition, we may be able to reduce the amount of CQI feedback required with the use of event-driven reporting, as described in the following section.

Event driven CQI reporting:

The event driven CQI reporting is triggered by UE by monitoring the CQI values. If it doesn’t change with time then event driven CQI reporting mode is triggered. The duration of time the CQI value doesn’t change with time can be a configurable value, e.g., the timer could be N*CQI report interval during non-event driven mode; where N is an integer. There are two triggers for exiting the event driven CQI reporting mode: 

(1)
When the channel conditions changes and the corresponding CQI value is different from the last reported value, the UE triggers to exit event driven CQI reporting mode. There are two ways that the UE can exit even driven CQI reporting mode: (a) One is by sending an in-band signaling message to eNB, and (b) Another is by sending CQI reports on a contention based method. For the latter, let’s consider an example where there are K UEs in the area, and currently L UEs are not in event driven CQI reporting mode. In this case, eNB needs to schedule the L UEs for CQI reporting. In addition, the eNB also needs to schedule M (M<K-L ) resources in order for the K-L UEs to potentially contend for CQI reporting when they come out of event driven CQI reporting mode.   The contention can be code-domain based.  These contention based reports also need to include the UE identifier in addition to the CQI report. Note that the value of M compared to K-L can be based on the channel correlation between the K-L users. Once the eNB get the in-band signaling message or the contention based CQI report from the UE, the eNB will schedule resources for the UE to send CQI reports in a non-event driven CQI reporting mode. Optionally, the eNB can also predict the channel condition changes and trigger to exit event driven CQI reporting mode and start scheduling resources for the UE to send CQI reports.
(2) Upon entering the event driven CQI reporting mode, the UE shall start a timer. The timer shall be reset whenever the CQI transmission resumes. If the timer expires, the eNB shall schedule resources for this UE and the UE shall resume its CQI transmission. Alternatively, it is also possible to send the timer based CQI report using in-band signaling. Once the CQI is sent, the UE shall go back to event driven CQI reporting mode as per the mode entry rule. The value of the timer is configurable by eNB. If the timer is configured to 0, the event driven CQI reporting mode is disabled.

Reference:

[1] R1-060672, 3GPP TSG RAN WG1 #44,  Codebook Design for Precoded MIMO, Denver, US, Feb 13 – Feb 17, 2006.  
[2] C30-20040324-010 DRC DTX-ing, Ericsson 3GPP2 contribution
