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1. Introduction
In the RAN2 LTE AH, the RACH procedure was discussed. In this document, we would like to present our views on overall random access procedure and C-RNTI assignment. 

2. Discussion
The following figure 1 illustrates the LTE RACH procedure from the chairman’s summary notes [1]. In RAN2 LTE AH, the following questions are raised;

· How much information is sent at (1) ?

· What information should be contained in (1) ?

· When is the C-RNTI allocated ?

· What is contained in (2)? How to send (2) ?

· From what message is HARQ applied ?

· What message would be sent at (3) ?, i.e. UL Scheduling Request or RRC/NAS message ?
· How can contention be resolved?
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Figure1. LTE RACH Procedure

In this contribution we will try to answer these questions.

2.1 How much information is sent at (1)?
In the RAN1 e-mail reflector, many companies agreed a maximum of 64 preambles, i.e. 6 bit information. We believe this is a maximum value, which means 4 bits would be also possible dependent on the cell planning, e.g. cell size, etc.  

Therefore, the amount of random access preambles should be able to be configured as cell specific parameter, which broadcasted in the cell. 

2.2 What information should be contained in (1)?
This issue is handled in the separate document [2] since we have a separate agenda item as 11.3.5.    
2.3 When is the C-RNTI allocated? 
Main proposals at the RAN2 LTE AH were as follows;
· Implicit (reserved) C-RNTI is assigned at random access preamble selection

· Explicit C-RNTI is assigned by random access preamble response 

The following considerations should be noted;
· Implicit C-RNTIs, regardless of whether used or not, would require the reservation of a part of the available C-RNTIs space:
· E.g. 64 C-RNTIs should be reserved in case of 6 bits random access preambles are used
· Multiple UEs could use the same implicit C-RNTI during some overlapping period:
· E.g. RACH channel is assigned every 5 ms, and implicit C-RNTI is used until the reception of initial RRC/NAS message, which includes a permanent UE id and a mapped (real) C-RNTI
· If HARQ is intiated at (2):
· Use of an implicit C-RNTI will require that radio resources for the first UL RRC/NAS message should be reserved after every initial transmission and every HARQ re-transmission

· If implicit C-RNTI’s are used, multiple UEs could use same C-RNTI in the same period because of HARQ retransmissions
Therefore, we prefer that the C-RNTI is assigned at the random access preamble response.  
2.4 What is contained in (2)? How to send (2)?
Main proposals at RAN2 LTE AH were as follow;

· Alt#1: Signature + (RACH channel used) + Uplink grant + allocation of CRNTI, TA is sent on CCCH sent on special format for L1/L2 uplink control signaling message (with uplink grant); UE is identified because it is synchronouse to UL RACH transmission

· Alt#2: Signature + RACH channel used + sub-frame number + Uplink grant + TA is sent on CCCH on DL-SCH with CCCH-CRNTI; one value needed only
· Alt#3: Signature + RACH channel used + sub-frame number + Uplink grant + TA is sent on CCCH on DL-SCH (data part) with associated control signaling (synchronous)

· Alt#4: TA is sent on DCCH on DL-SCH with implicit C-RNTI; Uplink grant sent separately, using normal grant mechanism using implicit C-RNTI

· Alt#5: Uplink grant + TA is sent on special format for L1/L2 uplink control signaling message (with uplink grant) uing implicit C-RNTI; Implicit can be signature + RACH channel + sub-frame number; Implicit can be signature only if this is synchronous to UL RACH
In line with 2.3, we would like to send the information on DL-SCH with one reserved RACH C-RNTI, i.e. Alt#2. 
For the information on DL-SCH, the following information would be needed;
· Multiple of {random access preamble#number, timing advance, C-RNTI, Uplink grant, etc}

2.5 From what message is HARQ applied?
Main proposals at RAN2 LTE AH were as follows;
· From the random access response, i.e. (2)

· From the first UL RRC/NAS message, i.e. (3) 
· After the first DL message, i.e. after (4)

In principle, we think it would be good to start HARQ as early as possible. In line with 2.3, 2.4, we would like to initially apply HARQ from the first UL message, i.e. (3). 

Concerns might be expressed w.r.t. contention in HARQ. In [3], we describe a mechanism to overcome possible contention during HARQ operation. 
2.6 What message would be sent at (3)?
Main proposals at RAN2 LTE AH were as follow;
· One step RACH procedure, i.e. RRC/NAS message at (3)

· Two step RACH procedure, i.e. Scheduling Request at (3)

The following considerations can be noted:
· One step RACH is possible by implicit information at (1)

· One step RACH would be desirable in the delay point of view if possible

· New event triggered RRC/NAS message might be defined in later progress
Therefore, we would like to apply one step RACH, i.e. RRC/NAS message at (3) if possible by implicit information at (1). 
In case it is not possible, we should leave the possibility to apply the two step RACH procedure. It might be done by reserving some random access preambles for Scheduling Request.

2.7 How can contention be resolved?
This issue is handled in the separate document [3] since we have a separate agenda item as 11.3.4.  

3. Conclusions
In this document, we presented our views on the issues of random access procedure:
1. It should be possible to configure the amount of random access preambles (2^4 or 2^6) as a cell specific parameter

2. The C-RNTI is assigned with the random access preamble response

3. Multiple of {random access preamble#number, timing advance, C-RNTI, Uplink grant, etc} are sent on DL-SCH with one reserved RACH C-RNTI

4. HARQ is initially applied to the first UL RRC/NAS message

5. One step random access procedure is used;  The possibility of two steps random access procedure could be considered in the future
If agreeable, we also would like to reflect into the TS. 
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