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1. Introduction 

At the RAN1 TDD AdHoc in Beijing, the timing alignment for RACH transmission for TDD operation with both frame structure type 1 and type 2 was discussed.  For this purpose an email discussion, as summarized in here has been held.

2. Frame structure type 1

For frame structure type 1 in TDD operation, a total idle period is created by not transmitting the last DL symbols in the last subframe before uplink transmissions.  By means of timing advance of the synchronous uplink transmission such as the PUSCH, the total idle period can then be shared between a guard period at the switch from DL to UL, tdu,, and a (small) guard period at the switch from UL to DL, tud.  This is illustrated for the ULSCH in the figure below.

However, non-synchronized RACH transmission, the conventional time alignment mechanism can not be applied. One partner was concerned with the possible mis-alignment between the synchronized and non-synchronized transmissions, and tried to motivate having an adjustable timing alignment for UL RACH to be able to create larger guard periods at the switch from UL to DL. This could mean that the size of the guard period between the UL and DL, tud, was signaled as part of the TDD parameters on the BCH.   Thus, there are two alternatives

1. The guard period tud, is accounted for and signaled as part of RACH parameters or TDD parameters on BCH to the UEs so that the RACH preamble transmission can account for this timing advance.

2. The guard period tud need not to be accounted for, (n)or signaled as part of TDD or RACH parameters. The 
The preferences of partners are given in Table 1.
Table 1: Preferences for frame structure 1

	Partner
	Preference
	Comment

	Nokia
	-
	Need to consider additional interference between UL and DL. Same mechanism as for type 2.

	IPWireless
	2
	No need to signal an eNB-specific TA for RACH. Using the existing RACH structure with no TA (i.e. RACH transmission starting at the beginning of the UL sub-frame viewed from the UE timing perspective) allows for sufficient margin for UE and eNB switching without significantly the restricting cell size dictated by the existing RACH design limitations.  This should help to maximize commonality between FDD and TDD modes with regards to RACH.

	Ericsson
	1
	To align synchronized and non-synchronized transmission at eNodeB. Possibility to create larger guards to cope with poor inter-eNodeB synchronization. Possibility to increase guard period for RACH when placed in first UL subframe after DL since part of tdu  can be used for reception of at least CP of RACH preamble.


The possibility of deducing the timing alignment for the RACH transmission from the total idle period is conceivable independent to the solutions above.  This needs to be further discussed.
3. Frame structure type 2
For frame structure type 2, three different DL-UL guard periods between DL and UL transmission can be created by using 1) the GP 2) the GP and the UpPTS or 3) the GP, the UpPTS and TS0.  It was proposed and agreed that part or all of the UL-DL guard period can be used to receive RACH. There are then two possible methods

1. The UE RACH transmission timing can be deduced from the DL-UL guard period, and by signalling the size of the DL-UL guard period to the terminals, the RACH transmission timing can be deduced by the UE.

2. The UE RACH transmission timing can be controlled or example by signalling it as part of the RACH parameters.

Regarding the actual timing alignment for alternative 1, there are several proposals, such as 
a. The UE can start the preamble transmissions immediately after the DwPTS has been received. 

b. The UE can start the preamble transmission with some delay so that the largest supported cell radius is 5km, 19km and 100km for the three respective DL-UL guard periods. This means the delay corresponds to roughly the maximum one-way propagation delay in the cell
c. The UE can start the preamble transmission with a delay corresponding to the maximum roundtrip propagation delay in the cell.  This would target avoiding eNodeB-eNodeB interference from the first tire at least.

Regarding a and b, concerns regarding UE-UE interference and eNodeB-eNodeB interference were raised as well.
Partners preferences for frame structure 2 are given in Table 2.
Table 2: Preferences for frame structure 2
	Partner
	Preference
	Comment

	Nokia
	1
	Same mechanism as for type 1. Need to clarify how the RACH timing is deduced.

	CATT
	1?
	

	Ericsson
	2
	To be able to handle adjacent channel interference, eNodeB-to-NodeB interference which can be deployment dependent. 


4. Summary
· The majority does not seem to have a strong preference for explicitly signaling a timing advance for RACH.
· Part of the DL-UL guard period (GP, GP+UpPTS, or GP+UpPTS+TS1) may be used for RACH reception for frame structure 2.
· The RACH transmission timing and its relation to the total idle period or DL-UL guard period needs to be further discussed considering interference between UL and DL.

· Support of cell radius of 100km needs further discussion, considering interference between UL and DL.
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