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1. Summary of RACH e-mail reflector discussion
To progress work on non-synchronized random access, an e-mail reflector discussion was started on the following topics –
(a) Preamble support  for large cell -   

Extended burst with longer cyclic prefix and guard time, but the same preamble length was agreed as the working assumption.  However, it was decided to continue discussion whether repetition is needed or not?  

(b) Zadoff-Chu sequence length and possible cyclic shifts.

(c) Scheduling request mechanism.
Table 1 summarizes the views from participating companies.  
Table 1.  Summary of random access email discussion (a) – (c).
	Company
	(a)

Preamble structure for large cells
	(b)

Zadoff-Chu sequence length
	(c)

Scheduling request mechanism

	Panasonic
	
	We are fine with Nzc = 839, that was proposed by TI. 

Sequence length should be larger than 833 to keep reuse factor = 13 for 64 ZC sequence allocation, so 839 is fine.  And guard band would help to isolate RACH preamble and UL-SCH at the receiver.

Regarding possible cyclic shifts, we need more consideration of the trade-off between better detection performance with asymmetric ZC-ZCZ generation and the signaling overhead of the indication of cyclic shift duration on BCH. 

At least, arbitrary cyclic shift duration should not be allowed because the number of bits for indication on BCH becomes too large.
	

	Huawei
	
	Support the proposal from TI (R1-071471) to use the sequence length 839 to limit the impact of interference from data transmissions on the random access preamble.

Regarding possible cyclic shifts, we propose to select the cyclic shift increment NCS in a cell from a set of 16 values to limit the need for signaling. Thus four bits would be enough to signal the value of NCS to the UEs in the cell. Details will be provided in a contribution to the meeting.


	

	Nokia - Siemens
	According to our analysis RACH preamble and RACH message 3 have roughly the same performance if we use RAN2 assumption for message 3 (72 bits, HARQ used).  This performance corresponds to data rate of about 24 kbps. If RACH performance needs to be balanced with smaller data rates than 24kbps then preamble repetition and modification of message 3 are needed. Anyway preambles longer than 0.8 + 0.8 ms are not needed.
	We are fine with Nzc = 839. The possible cyclic shifts should not be defined in the physical layer specification. eNB should broadcast one root sequence index and a parameter related to the cell size (Nw) and one bit indicating if sequence restrictions are in use. UE obtains Nshifts = floor(Nzc/Nw) cyclically shifted sequencies from the root sequence that was broadcasted by eNB and then continues with the consecutive root sequnces if more sequences are needed. The procedure in case that cyclic shift restrictions are in use, is presented in R1-072268
	We propose to use combination of block spreading and cyclic shifts of ZC sequences as presented in R1-072307. Multiplexing capacity of 420 UEs with 1 RB overhead is achieved if 10ms delay between two consecutive scheduling request opportunities is assumed.

	Texas Instruments
	
	We propose a preamble sequence length of 839, which provides optimum guard bands (R1-072191) on both sides of the preamble. The resulting preamble signal is located at the centre of the allocated 6 RBs which is specified by setting the parameter phi in 36.211 to phi = 12. The cyclic shift value and associated number of root sequences are signaled on at most 4 bits, pointing to a pre-defined cell configuration as shown in Table 1 of R1-072192. As other L1-related Random Access parameter we also see:

- 1st ZC sequence index (UE derives the subsequent ones, if needed, from a pre-defined order) 

- High-speed cell or regular cell flag

- RA period

- Time offset from SFN

- Frequency Hopping pattern
	For the SR burst, we propose coupling a contention-free preamble symbol (similar format as RACH preamble) and a contention-based wideband RS (same format as e.g. a sounding RS). As already presented, the preamble symbol provides a multiplexing capacity of 512 UEs per 5MHz with 3.2% overhead. The wideband RS comes in support of frequency selective scheduling of msg3 of the SR procedure and UL timing adjustment requests. Details can be found in R1-072193/4.

	Motorola
	No preamble repetition is needed.

Keep the preamble length the same in order to maximize cyclic prefix length and guard time. 
	OK with Nzc = 839 proposed by TI (R1-072191). 


	(1) If UE has pending uplink data assignment, SR is transmitted in-band with uplink data

(2) If UE has no uplink data assignment but pending CQI, SR indicator uses CQI-based mechanism

(3) If UE has no uplink data assignment and no pending CQI, SR is sent using dynamic method [R1-072134] 

	Ericsson
	Additional RACH structure with repeated preamble.
	
	 

	LGE
	Considering the cell edge user throughput lower than 20Kbps. and Eb/No up to 5dB, the preamble repetition is needed. At most one preamble repetition (0.8 + 0.8 ms) is necessary
	We agree with sequence length of 839. 
Regarding the restricted shifts, eNB broadcast one bit indicating the use of sequence restriction in a cell. UE derives available shifts (and alias) as described in R1-072331. When the cyclic shift position is not aligned with multiple of Ncs (the cyclic shift increment) more available restricted shifts are provided
	One bit resource request indicator CQICH. It may be possible to reserve one specific control signal state as resource request indicator. In this case the information on CQICH cannot indicate the CQI value itself but just the scheduling request indicator. Then Node B scheduler can allocate a small amount of uplink resource to that UE, and the UE may transmit whole resource request information or data traffic if that amount of uplink resource is enough for data transmission

	Qualcomm
	
	ZC sequence length of 761 to enable efficient implementation (sampling rate of 0.96MHz as opposed to 1.28MHz).
	Use of inband request through PUSCH when available. Use CQI when available and PUSCH not available. Use of RACH when neither CQI nor PUSCH are available.


In addition, Panasonic indicated that RAN1 should also discuss the followings issues regarding RACH based on RAN1 LS R1-071838:

1. Preamble sequence allocation method from physical layer perspective taking into account large cell, high mobility and detector complexity.

2.  Power related parameter like power ramping step size
However, there was no discussion on these issues on the reflector.
Summary:

1. Most participating companies agreed to Zadoff-Chu sequence length of Nzc = 839 with guard bands on both sides of the preamble [R1-072191 from TI].  However, there was no clear consensus on Zadoff-Chu root sequence selection and cyclic shift values.
2. For preamble structure for large cells, Nokia-Siemens, Ericsson, and LGE indicated that preamble repetition is needed, but at most one preamble repetition (0.8 + 0.8 ms) is necessary.
3. There was no consensus on scheduling request mechanism.




























































































































































































































































