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1. Introduction

RAN1 would like to thank RAN2 for their questions related to random access related issues as outlined in [1].  RAN1 has discussed all the RAN2 questions in detail and is glad to provide its response as per the following paragraph. It may be noted that these responses are with respect to generic FDD/TDD frame structure. The recommendation on LCR TDD compatible frame structure will be sent later to RAN2. 
2. Responses to RAN2 questions

Question 1 – 

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?

Response –
The number of preamble per cell is always 64.  However, it may be noted that the number of root Zadoff-Chu sequence used per cell should be configurable.

Question 2 –  
RAN2 requests information on the capacity and configuration of the L1/L2 control channels.
Response –
The control channel design in RAN1 is not yet stable and it is therefore hard to provide exact bit count. 
RAN1 preference is to signal message#2 on the regular L1/L2 control channels for UL grants and DL assignments provided the L1/L2 control channel structure can accommodate this signalling.  
Question 3 –  
Are there any limitations to the feasibility of synchronous or asynchronous transmission of message 2 (with respect to message 1) from a WG1 perspective?

Response –
There is no restriction from RAN1 perspective.
Question 4 –  
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?

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?

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

Response –
In the worst case, following number of bits can be transmitted 

a) 24 bits (including CRC) (For a certain IoT level)
b) 48 bits (1HARQ),  72 bits (2 HARQ)
c) HARQ can not resolve the contention with good success rate. However, since the probability of contention should be less than 1%, HARQ should be supported. 
Question 5 –  
Are there any limitations to the feasibility of synchronous or asynchronous transmission of message 4 (with respect to message 3) from a WG1 perspective?

Response –
There is no restriction from RAN1 perspective.  However RAN1 recommends asynchronous transmission of message 4.
Question 6 –  
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)?

Response –
Mis-alignment of the timing of hybrid ARQ ACKs and NACKs, due to contention, may further have undesirable effects on the data transmissions of other UEs.  Therefore, from a simplicity perspective, it seems preferable not to use hybrid ARQ in DL in case of possible contention. 
Question 7 –  
a) How is the Capture effect affected by the use of HARQ?

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?
Response –
(a) Analysis performed in RAN1 shows that H-ARQ can significantly increase the probability of capturing one of the transmissions during contention.  However, its overall success rate in resolving contention is not good.

(b) The capture probability depends on the difference in received power between the contending users.  In general, the bigger the power difference, the larger the capture probability.  As a result, the use of power control will reduce the capture probability.  Having different power settings for message 1 and 3 should not affect the capture effect.
Additional information to RAN2 from RAN1 regarding non-synchronized random access message content:

RAN1 sees the benefit to indicate CQI  in the non-synchronized random access implicit message content.  As such, RAN1 requests RAN2 to kindly consider this aspect when designing the message content.
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