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1. Introduction

In this contribution, we propose a following response to RAN2 LS [R1-062434].
2. Proposed Responses
In the following, text in RAN2 LS is color in blue.
Q1:

What is RAN WG1’s assumption on the eNB capability to decode uplink signatures: always the maximum (e.g. 64), or should the system allow to limit the number of signatures for e.g. eNB Hw simplification?

(Answer 1) The system can allow to limit the number of signatures according to the cell load. The number of signatures used is informed as broadcast information.
Q2: 

RAN2 requests information on the capacity and configuration of the L1/L2 control channels.

(Answer 2) The detailed structure of L1/L2 control channel is not determined in RAN1. However, there are two possible options on transmission method of message 2.
· Option 1: All the message 2 information is transmitted using downlink shared data channel.

· Option 2: Among message 2 information, scheduling grant and/or TA is transmitted using downlink L1/L2 control channel. Other message 2 information such as C-RNTI is transmitted using downlink shared data channel.
The resources used for transmitting message 2 are pre-determined or dynamically scheduled.
Q3:

Are there any limitations to the feasibility of synchronous or asynchronous transmission of message 2 (with respect to message 1) from a WG1 perspective?

(Answer 3) Massage 2 is better to be synchronously transmitted with respect to message 1 considering UE receiver complexity and battery consumption.
Q4:

a) What is the maximum size of a single-TTI UL message transmitted without HARQ, with a BLER which is sufficiently low (e.g. 1%) even at cell edge?
(Answer 4a) 
Maximum number of bits per single-TTI for uplink message transmission without HARQ will be approximately 26 bits.
· Estimation:

· Number of symbols per 1-msec TTI = 72 sub-carrier x 12 LB = 864 symbols

· From Fig. 1, the required Es/N0 using QPSK R = 1/3 for 3Km/h speed is approximately 3.4 dB.
· From Fig. 2, Es/N0 at 5% CDF is about -10 dB for 1.25 MHz bandwidth in Case 3 (ISD = 1732 m, penetration loss = 20 dB, IoT = 4.5dB). 
· Therefore, the spreading factor of about 22 (13.4 dB) is required. Then, the number of information bits is estimated as 26 bits per 1-msec TTI.
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Fig. 1.  Average PER performance                   
       Fig. 2.  CDF of average received Es/N0
b) What is the maximum size of a single-TTI UL message transmitted with HARQ with a maximum of 1 retransmission, under the same assumptions as a), and for a maximum of 2 re-transmissions?
(Answer 4b) 
Maximum number of bits per single-TTI for uplink message transmission with HARQ will be approximately 52 bits with one retransmission and 76 bits with two retransmissions.
· Estimation:

· Number of symbols per 1-msec TTI = 72 sub-carrier x 12 LB = 864 symbols

· From Fig. 1, the required Es/N0 using QPSK R = 1/3 for 3Km/h speed is approximately 0.4 dB with one retransmission and approximately -1.2 dB with two retransmissions.
· From Fig. 2, Es/N0 at 5% CDF is about -10 dB for 1.25 MHz bandwidth in Case 3 (ISD = 1732 m, penetration loss = 20 dB, IoT = 4.5dB). 

· Therefore,
· With one retransmission, the spreading factor of about 11 (10.4 dB) is required. Then, the number of information bits is estimated as 52 bits per 1-msec TTI.

· With two retransmission, the spreading factor of about 7.5 (8.8 dB) is required. Then, the number of information bits is estimated as 76 bits per 1-msec TTI.

c) Can HARQ be operated with a good success rate on the UL during contention?

(Answer 4c) This answer depends on the collision probability of message 1. If the collision probability is 1%, HARQ is operated successfully at 99% probability.
Q5:

Are there any limitations to the feasibility of synchronous or asynchronous transmission of message 4 (with respect to message 3) from a WG1 perspective?

(Answer 5) Considering the application of HARQ for message 3 for efficient and high quality transmission, asynchronous transmission of message 4 with respect to message 3 is assumed.
Q6:

Can HARQ be operated on the DL with a remaining contention (where multiple UE may send ack/nacks simultaneously and potentially with different timing at eNB)?

(Answer 6) HARQ can be operated on the DL with a remaining contention assuming relatively low collision probability such as 1%. However, the necessity of HARQ for message 4 should be verified. Regarding the impact of UL ACK/NACK, the transmission scheme (QPSK or OOK) for ACK/NACK may have the different influences on HARQ with contention.
Q7:

a) How is the Capture effect affected by the use of HARQ?
(Answer 7a)  
The capture effect can be affected by the difference between received powers of contentious signals from multiple UEs. If the difference is notable, the capturing can occur more. Normally, probability of capturing of retransmission is similar to that of initial transmission considering channel variation and non-perfect open loop power control. However, in the case of low UE speed with perfect open loop power control, the capturing occurs more with latter transmissions.
b) How is the Capture effect affected by the use of power control for messages 1 and/or 3; possibly different power settings for the two messages, respectively?

(Answer 7b) Open loop transmission power control is applied for message 1. Therefore, received signal power from different UE is different due to instantaneous fading variation. This is same as in R99 W-CDMA. Therefore, the Capture effect of message 1 considering effect of message 1 is similar to that of W-CDMA. 
For message 3, impact of transmission power control on the Capture effect depends on the applied transmission power control scheme. RAN1 is currently investigating this issue. As an example, if absolute transmission power is directed by eNode B, the larger Capture effect can be expected than R99 W-CDMA, since received signal power difference between UEs experiencing different path loss will be increased.
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