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1. Introduction
During RAN1#38 meeting, uplink signalling had been discussed [1]-[5] and the basic working assumption on E-DPCCH structure had agreed. In addition, candidates of information (contents and amounts) were listed. In order to finalize this issue, full E-DPCCH structure discussion is needed. In this document, we are providing detailed proposal on this matter.

2. Discussion

(1) Transmission scheme of “Transport format and HARQ related info” info and “scheduling related info”
“Transport format and related info” (called E-DCH related info in this document) and “scheduling related info” have no need to be transmitted simultaneously. If they mapped onto E-DPCCH simultaneously, it would waste the physical fields. Therefore, we propose separate structure to transmit E-DCH related info and scheduling related info.
(2) Mapping onto physical channel

Scheduling related info can be transmitted via existing channel(s), but minimizing impact to existing release is needed, preferably no impacts. Therefore, we propose no existing channel(s) reused to transmit scheduling info.
(3) Physical channel parameter to be adopted

To apply number of bits onto physical channel (E-DPCCH), based on the agreement of the last meeting, E-DPCCH structure of SF = 128, 60 bits / sub-frame are reasonable parameter to be adopted. If SF < 128, number of bits looks increased, but SF gain would reduce and it causes power rise. Besides, it is reasonable to re-use 2ms TTI structure for 10ms TTI (5 times repetition).

(4) Protection for E-DCH related info

E-DCH related info error causes fatal impact to E-DCH reception in Node-B, so it is efficient to have error detection means at Node-B. Therefore, we propose to adopt CRC attachment on E-DCH related info.
(5) Channel coding aspects

Many channel coding schemes and CRC generation schemes had been specified in earlier releases. We think it is effective to adopt them rather than introducing new schemes. 

3. Proposal

3.1 Required information

It is common understanding that amount of L1 signalling should be as small as possible. Signalling that is not required to be a TTI per TTI basis (or on the basis of several TTI) should be signalled by higher layer instead of by L1.

Thus our perspective of required signalling is shown below.

· Transport format and HARQ related information (10bits)

· E-TFRI: 5bits
· NDI: 3bits

· RV: 2bits
· Scheduling related information (13bits)

· Power info: 5bits
· Buffer info: 4bits
· QoS requirement: 4bits
3.2 E-DPCCH structure

E-DCH related info and scheduling related info have different nature.

· E-DCH related info is required together with E-DCH. 

· Scheduling related info is not required together with E-DCH, but required within certain time period, it can be periodically or event-driven. Possible transmission frequency is once every 5-10 sub-frames (i.e. once every 1-2 frames) [1].

Proposed E-DPCCH structure is shown in figures 1-3. 
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Figure 1 E-DPCCH structure

· The same structure used for 2ms TTI and 10ms TTI (For 10ms TTI, 5times repetition of the 2ms structure is used.)

· E-DCH related info and scheduling related info are exclusively used.

· This two info are identified via header information included in both cases.
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Figure 2 E-DCH related information mapping onto E-DPCCH
Note: “E-TFRI all 0 info” is used to identify scheduling information.

Figure 2 illustrates E-DCH related information mapping onto E-DPCCH. 

· E-TFRI [5bits], NDI [3bits], RV [2bits] and CRC [8bits] are mapped onto E-DPCCH.

· E-TFRI is solely mapped to Part 1 of E-DPCCH

· E-TFRI is coded to 20 bits. Channel coding for CQI specified in 4.7.1.2 in [6] is used.

· E-TFRI on Part 1 makes Node B to detect earlier whether there is E-DCH information of not.

· NDI, RV and CRC are mapped to Part 2 of E-DPCCH.

· CRC is computed over E-TFRI, NDI and RV. CRC is identical to gCRC8 [6].

· NDI, RV and CRC are coded to 42bits using R = 1/2 convolutional coding specified in 4.2.3.1 in [6]. Then they are punctured to 40bits. 

· Including CRC, reliability of E-DCH information can be increased.
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Figure 3 scheduling related information mapping onto E-DPCCH
Figure 3 illustrates scheduling related information mapping onto E-DPCCH.

· E-TFRI [5bits], Power Info [5bits], Buffer Info [4bits] and QoS [4bits] are mapped onto E-DPCCH.

· E-TFRI is solely mapped to Part 1 of E-DPCCH

· E-TFRI is coded to 20 bits. Channel coding for CQI specified in 4.7.1.2 in [6] is used.

· E-TFRI on Part 1 makes Node B to detect earlier whether there is scheduling information of not.

· Power info, Buffer info and QoS are mapped to Part 2 of E-DPCCH.

· Power info, Buffer info and QoS are coded to 42bits using R = 1/2 convolutional coding specified in 4.2.3.1 in [6] Then they are punctured to 40bits. 

· No CRC attached, this is because necessity of reliability is different (necessity of reliability of E-DCH info is greater than that of scheduling info) and it makes the same structure of that of E-DCH info.

3.3 Feature

· Channelisation code utilization
· Only one additional channelisation code is needed to carry both E-DCH related info and scheduling related info. This meets working assumption in RAN1#38. (No more simultaneous transmitted code channel will be added for E-UL.)

·  Backward compatibility

· There is no impact to the earlier releases, since neither DPCCH nor HS-DPCCH is used. 

· Performance of scheduling info Signaling BER.

· Since E-DCH related info and scheduling info are exclusively used, whole 60 bits (for SF = 128) are used to transmit E-DCH related info as well as scheduling info. Therefore, signalling BER is maximized compared to that of inclusive approach.

· Restriction of scheduling related info transmission 

· Proposed scheme can’t be used E-DCH and scheduling related info simultaneously. Therefore, a priority should be decided. If scheduling info should be guaranteed for a certain period, scheduling info should be prioritized. If E-DCH should be prioritized, especially for retransmissions, scheduling info is not guaranteed. In our view, the latter is reasonable approach. Scheduling information update could suspend until retransmissions completed. 

4. Conclusion
An E-DPCCH structure is proposed. E-DCH related info and scheduling related info are exclusively used and identified via E-TFRI. This can maximize the reliability of E-DCH related info and suitable for scheduling info updates without losing backward compatibility and without adding new channelisation codes. The proposed scheme is compatible with both TTI durations 2ms, and 10ms.

Text proposal for [7] is attached to Annex.
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8.2
Physical Channel Structure for Control Signalling 
The E-DPCCH is a fixed rate (30kbps, SF=128) uplink physical channel used to carry either E-DCH related info or scheduling related info. They are transmitted exclusively and identified via E-TFRI [3].  Figure 4 illustrates the sub-frame structure of the E-DPCCH.
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FigureA1 E-DPCCH Frame structure
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Figure A2 E-DPCCH field
----End of text proposal on TR25.808

----Start of text proposal on TR25.808 

9.3
Uplink Signalling Coding and Multiplexing

9.3.1 Coding for E-DPCCH

The following information is transmitted by means of the E-DPCCH physical channel.
E-DCH related info (18 bits)

-
E-TFRI (5 bits): 

xtfri,1, xtfri,2, …, xtfri,5
-
New data indicator (3 bit):
xndi,1, xndi,2, , xndi,3
-
Redundancy version (2 bits):
xrv,1, xrc,2
-
CRC (8 bits):


xcrc,1, xcrc,2, …, xcrc,8
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Figure A3 E--DCH related information mapping onto E-DPCCH

Figure A3 illustrates E-DCH related information mapping onto E-DPCCH. 

· E-TFRI [5bits], NDI [3bits], RV [2bits] and CRC [8bits] are mapped onto E-DPCCH.

· E-TFRI is solely mapped to Part 1 of E-DPCCH

· E-TFRI is coded to 20 bits. Channel coding for CQI specified in 4.7.1.2 in [6] is used.

· NDI, RV and CRC are mapped to Part 2 of E-DPCCH.

· CRC is computed over E-TFRI, NDI and RV. CRC is identical to gCRC8 [3].

· NDI, RV and CRC are coded to 42bits using R = 1/2 convolutional coding specified in 4.2.3.1 in [6]. Then they are punctured to 40bits.
The following information is transmitted by means of the E-DPCCH physical channel.
Scheduling related info (18 bits)

-
E-TFRI (5 bits): 

xtfri,1, xtfri,2, …, xtfri,5
-
Power info (5 bit):

xpi,1, xpi,2, …, xp,5
-
Buffer info (4 bits):

xbi,1, xbi,2, …,xbi,4
-
QoS (4 bits):


xqos,1, xqos,2, …, xqos,4
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Figure A4 scheduling related information mapping onto E-DPCCH

FigureA4 illustrates scheduling related information mapping onto E-DPCCH.

· E-TFRI [5bits], Power Info [5bits], Buffer Info [4bits] and QoS [4bits] are mapped onto E-DPCCH.

· E-TFRI is solely mapped to Part 1 of E-DPCCH

· E-TFRI is coded to 20 bits. Channel coding for CQI specified in 4.7.1.2 in [3] is used.

· Power info, Buffer info and QoS are mapped to Part 2 of E-DPCCH.

· Power info, Buffer info and QoS are coded to 42bits using R = 1/2 convolutional coding specified in 4.2.3.1 in [3] Then they are punctured to 40bits. 

----End of text proposal on TR25.808
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