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1 Introduction

In this contribution, we propose a following response to part of RAN2 LS [R1-063023]. The analysis in this contribution is based on the synchronous RACH(sRACH) transmission method in [1] which can be considered as a conflict free access in term of RAN2 terminology.
2 Proposed response
The responses to questions 1) and 3) are described in this contribution.

In the following, text in RAN2 LS is color in blue.

1) What is RAN1 opinion on case 4): (conflict free access)
a. What is the relation between the supported size of the scheduling request information and the number of UE’s that could be handled in parallel ?
(Answer)
Table  1. shows the number of information bits per 1msec TTI per UE and the number of UEs that could be handled in parallel depending on IoT (Interference Over Thermal). The C/I values in the table were computed for Case 3(ISD=1732m, penetration loss=20dB)[2]. 

Table  1. number of supported bits and UEs on sRACH channel (1.25MHz)
	IoT 
(dB)
	C/I per antenna (dB)
	# bits

per TTI
	# UEs

	3
	-12.3
	48
	9

	4.5
	-13.8
	32
	13

	6
	-15.3
	24
	19


In case that IoT=3dB, 48 bits can be sent on the message part of synchronized RACH channel, but the number of simultaneously accessing UEs is as small as 9. On the contrary, if IoT is set to 6dB, the number of UEs that can be handled in parallel is as large as 19 with IoT=6dB and the number of supported bits is reduced to 24 bits.
The main purpose of sending a scheduling request on synchronized RACH channels is to support as many users as it can with the minimum latency and to achieve this goal, synchronized RACH channels should be designed to maximize the capacity. Thus RAN1 recommend RAN2 to choose either of two cases.
1. 32 bits and 13 UEs per TTI per 1.25MHz
or

2. 24 bits and 19 UEs per TTI per 1.25MHz
The final decision should be made based on the load of scheduling request of RRC-connected UEs and the amount of information to send.
b. What size could be realistically supported for the transmission of the scheduling request? Can the size of the information be so large as to contain a buffer status of e.g. 16 bits?
(Answer)
Yes.  16 bits can be sent on the message part of synchronized RACH.
In addition, UE id can be implicitly sent by synchronized RACH preamble sequence index. The number of preamble sequences used in a cell would be determined by considering both of how many root sequences NodeB will use and how much hardware complexity NodeB will permit.
c. What could be the periodicity of the dedicated information ?
(Answer)

The periodicity will be determined based on the maximum number of active UEs to accommodate and tolerable delay.

d. What is the expected reliability of correct scheduling request reception ?

(Answer)

Until now, we’re assuming 1% BLER for synchronized RACH similar in E-DCH.

3) What is the status in RAN1 for the maintenance of TA information in RRC-connected: i.e. how costly will it be to maintain all RRC-connected UE’s UL synchronised at all times ?

(Answer)

RAN1 assumes that active mode UEs in the RRC-connected state utilize UL channel sounding reference signal and/or CQI channels in measuring the UL timing. Thus, the UL timing can be well maintained for active UEs without further increasing the UL time-frequency resource overhead. However, the UL timing for dormant UEs can be lost depending on the DRX/DTX period and/or the UE operation in the wake-up. The maintenance of the UL timing for dormant UEs would require reduction in the wake-up period of the UE and transmission of a wideband channel for the UL timing measurement in the DTX wake-up, possibly resulting in a significant increase in power consumption and resource overhead.
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