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Introduction

During RAN2 #56bis meeting in Sorrento, it was agreed that allocation of C-RNTI is done by message 2 (a.k.a. Random Access Response). Consequently, the size of message2 sensitively depends on the number of accessing UEs since it is in principle intended for multiple UEs in one DL-SCH message.

In this paper, we would like to discuss about the issue caused by large size of message 2.

Discussion
According to agreements on random access in the last meeting [1], message 2 should convey at least the following contents.
· RA-preamble identifier
· Timing Alignment information

· Initial UL grant

· Temporary C-RNTI
In the following, we approximately estimate the number of bits needed in message2 as shown table 1.
	
	# of bits needed
	Remarks

	RA-preamble identifier
	6 bits
	

	Timing Alignment 
	9 bits
	[2]

	Initial UL Grant
	24 bits
	Resource Assignment (12bits), TF information (8 bits), Duration (2bits) and MIMO (2bits) from [3]

	Temporary C-RNTI
	16 bits
	

	Total
	55 bits
	


Table 1. Contents of message 2 in random access procedure
If we remove TF information, Duration and MIMO information for simplification, it is around 43 bits.

According to [4], estimations on aRACH load are as follows.
1) aRACH loads of up to 150 access/second should be considered “normal”;

2) due to uncertainties in the modelling and for high-load-area cells, also loads of 150-300 should be supported without to much difficulty;

3) loads of several hundred or even up to 1000 access/second can be considered quite rare;

if we assume that the load of aRACH is 300 access/second like high-load-area cells, message 2 for 3 users is required on average within one RACH interval. Then, 129 (43 bits * 3 users) bits are required to transmit message 2. However, this numerical value is definitely mean. That is, there would be over 10 accessing UEs in specific RACH intervals. It means the message 2 should contain over 430 bits to transmit it in one DL-SCH message.
However, HARQ on message2 is not supported. Moreover, since this message targets multiple UEs, we should always consider the worst case like cell edge situation. Then, the maximum number of bits for message 2 might be limited in terms of target BLER, coverage reliability and interference level. For these reasons, we believe that the separation of message 2 caused by its limited size should be supported. It is because if it is not supported, unfortunately some of accessing UEs have to retry random access due to just limited size of message2.
So, we will introduce a method to transmit separately message 2 when the separation is required.

	Signature index (64)
	Addressed identity on DL L1/L2 control channel for message 2

	0 ~ 63
	RA-RNTI1

	0 ~ 31
	RA-RNTI2

	32 ~ 63
	RA-RNTI3


Table 2. Multiple RA-RNTIs
The eNB signals the set of RA-RNTIs to the UE. For example, RA-RNTI1 covers all signatures ,then in normal case where the separation is not required, RA-RNTI1 will be used. However, for some cases like high-load cell, RA-RNTI2 and RA-RNTI3 are used according to the group of the signature. Some detailed example is as follows.

At the eNB side, after receiving message 1 from one or multiple UEs, the eNB determines whether or not the separation of message is required based on limited size and number of accessing UEs. Then, if the separation is not required, the eNB sends message 2 which is addressed by RA-RNTI1. Otherwise, the eNB separately sends multiple message 2 which are addressed by RA-RNTI2 and RA-RNTI3.

At the UE side, after sending message 1, the UE simultaneously monitors RA-RNTI1 and either RA-RNTI2 or RA-RNTI3 based on used signature within a flexible window. Then according to RA-RNTI signalled, i.e. RA-RNTI1 or either RA-RNTI2 or RA-RNTI3, the UE reads message 2 on DL-SCH. It is noted that RA-RNTI1 which covers all signatures is not signalled together with RA-RNTI2 or RA-RNTI3 which are used for separation of message 2.
Conclusion
In this paper, we propose the following point on random access procedure.
· The eNB configures the multiple RA-RNTIs to the UE via RRC signalling, i.e. system information, for providing against high load case.

· The UE monitors two RA-RNTIs on DL L1/L2 control channel within a flexible window, i.e. one RA-RNTI is to cover all signatures and another RA-RNTI is to do selected signature’s group.
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