TSG-RAN WG1 #64 
R1-110810
Taipei, Feb 21 – Feb 25, 2011
Source: 
ZTE

Title:
Remaining Issues on OFDM Symbols Usable for Un Link Transmission
Agenda Item:
6.2.5
Document for:
Discussion and Decision

1 Introduction
It was agreed in [1] that (R-)PDSCH starts at symbol s2 is informed to RN via high-layer signaling，and s2 is configurable in the range m ≤ s2 ≤ 3. Noted that m=k+1 for DL timing case 1，m>=k for DL timing case 3, where k is equal to the number of OFDM symbols used for the L1/L2 control region at the RN access link. It means that Un PDSCH starting point depends on k and timing case. These contents had been reflected in [3-11].
In [2] the downlink slot structure for Un link is defined as the start and the end OFDM symbols in a slot. As shown, the resulting number of OFDM symbols in a slot is given in Table 5.4-1 of [2]. Configuration 0, 1 and 2 indicates three possible starting symbols (#1, #2 or #3) for Un PDSCH in the 1st slot. However, how to determine the k value is not mentioned. Noted that RN switches in #2 symbol and cannot receive #2 symbol in configuration 1 if k=2, which will result a very serious problem for the backhaul link in case non-tightly-synchronous between eNB and RN.
Therefore, in this contribution we discussed that the number of OFDM symbols for PDCCH in access link should be determined, and some possible solutions are presented. 
2 Discussion

Several options have been proposed on how to determine the k value:
· Option 1: k can be configured for RN by eNB

· Option 2: k can be informed to eNB by RN
· Option 3: k is assumed as a constant
· Option 4: k is limited in the range depending on starting of Un PDSCH
Option 1 needs a high-layer signaling which cannot adapt to dynamic PCFICH in access link. This may not be a serious issue if the number of UEs connected to the RN is small, since PDCCH in this fake-MBSFN subframe carries small amount of control information.
Option 2 is somewhat similar to option 1 except for UL signaling. RN could decide k value based on the number of R-UEs and the number of Tx antenna ports of RN. 
For option 3, if k=1 is always assumed, this situation does not match all scenarios. If k=2 is always assumed, the backhaul link efficiency would be impacted.
As shown in the table 1, for Option 4, k∈{1} is assumed when configuration 1 is configured under DL timing case 1 (non-tightly-synchronous between eNB and RN), this means k value is not equal to 2. Similarly, k∈{1,2} is assumed when configuration 2 is configured. For DL timing case 3(tightly-synchronous between eNB and RN), the range of k value is the same as DL timing case 1 and based on Δ which represents propagation delay between eNB and RN. Obviously, the number of Tx antennas and PDCCH load in the Uu DL would also be considered by DeNB in Option 4.
Table 1: The range of limited k in option 4 (Unit: OFDM symbol)
	The configuration in [36.216-Table 5.4-1]
	k

	
	Non-tightly-synchronous
	Tightly-synchronous

	
	
	Δ< 624·Ts
	624·Ts <Δ< 1568·Ts

	0
	N/A
	N/A
	1

	1
	1
	1
	1,2

	2
	1,2
	1,2
	1,2


3 Summary
In this contribution, we discuss remaining related issues on Un PDSCH starting point. Some advantages and disadvantages of several options were analyzed. We slightly prefer option 2 and option 4.
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