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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 structure for large cell - some possible options:  

(i) Extended burst structure via (n×T_PRE, n×T_RA, n×T_CP) where n is the repetition factor 

(ii) Extended burst with longer cyclic prefix and guard time, but the same preamble length 

(iii) Alternate burst structure with different preamble length. 

(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

	Alcatel-Lucent
	Configurable structure per cell basis. 
[R1-071714]

Repetition should be allowed but CP length can be kept fixed at 102.6 ms with longer GT. So the parameters can be NxT_pre, Mx[number of sub-frames].
	
	In case dedicated time-frequency resource is available, we prefer to use non-coherent transmission method. This may be used to complement other approaches such as the one based on DL CQI feedback channel.



	Ericsson
	(ii)

For larger cells we propose to have a second preamble format with extended cyclic prefix length. The main part of the preamble would be unchanged, i.e. no repetition.
	
	

	IP Wireless
	(ii)

Keep the preamble length as it is so that the length of the guard time and CP are maximised for a given RACH reservation (# sub-frames).  This allows for deployment of large cells (with, naturally, benign propagation conditions) without wasting UL T/F resources unnecessarily and whilst keeping the performances of the various channel types balanced.
	
	

	LGE
	Option (ii) have high miss detection probability that can be improved by preamble repetition.  Therefore our preference is:  x* CP  +  y*preamble length
	The cyclic shift value and the root index should be broadcasted by the NB or derived from other parameter as cell_ID. One bit information is needed to indicate the support of high mobility UE in a cell then the UE and NB derive which cyclic shifts must be used according to the rule of restriction scheme.
	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.

	Motorola
	(ii)

Keep the preamble length the same in order to maximize cyclic prefix length and guard time.  For the extended structure, GT may be longer than CP to accommodate RTD for up to 100 km cell size.
	
	(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 [R1-071320] 

	Nokia
	(i) & (ii)

It does not seem reasonable to exclude the structure (i) with n=2, because that scheme would give the best possible performance for the cell ranges between 15 and 30 km and two sub-frame RACH allocation. This structure would be used also if n=1 scheme does not provide enough coverage at ranges below 15 km. Another useful structure is (ii) with CP of 0.6 ms for which the simple frequency domain receiver is available up to the cell range of 90 km.
	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. UE would calculate from these the root sequences and the available cyclic shifts . When the sequence restrictions are used in cells with high mobility UEs, the number of sequences is maximized if the cyclic shifts are not limited to multiples of a N_sc >1.
	We propose same format for transmission of scheduling request indicator and UL ACK/NACK without data. This enables flexible multiplexing of scheduling requests to the same resource as uplink control signalling. The difference between ACK/NACK and scheduling request transmission is that only positive scheduling requests are sent and nothing when resources are not needed.



	Qualcomm
	(ii)
	
	When PUSCH is not assigned, scheduling requests are indicated on PUCCH (CQI).

	Texas Instruments
	No strong opinion
	For the 800µs preamble, the Zadoff-Chu preamble sequence should be 839, so as to provide ~1 data symbol sub-carrier guard band on each side of the preamble. The resulting parameter φ in Section 6.7.3 of TS25.211 v1.0.0 is equal to 12.


	Preamble based scheduling request structure presented in R1-070717 for the reasons elaborated in R1-070718:

· High capacity / overhead ratio

· For the potentially high number of UL synchronized UE’s not sending any SRS: 

· Attached wideband RS provides means for frequency scheduling the 2nd step message (msg3, in RACH terminology)

· Attached wideband RS provides means for (on demand) TA estimation

	ETRI
	(ii)

Preamble repetition does not effective to increase a cell size.  [R1-071618]
	
	


In addition, the followings were also discussed on the email reflector:

1. Path loss model for large cells – LGE proposed to user the path loss model from Annex 4 of ITU-R P.1546-2 for 100 km cells as a basis for analyzing required preamble length.

2. The benefits of having the cyclic shift length implicitly indicated by the cell size.
Summary:

1. For preamble structure for large cells, the majority of the companies expressing their views on this issue indicate a preference for (ii) - extended burst with longer cyclic prefix and guard time, but the same preamble length.




























































































































































































































































