3GPP TSG RAN WG1 Meeting #62   







              R1-104411
Madrid, Spain, 23rd - 27th August, 2010

Agenda Item:
6.6.3
Source: 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Title:
Un Subframe Allocation for TDD 
Document for:
Discussion/Decision

1 Introduction

In RAN1#60, the following was agreed for TDD Un subframe allocation [1]:

· For TDD, both asymmetric and symmetric DL/UL Un subframe allocation are supported

· For TDD, explicit configuration on the set of Un UL subframes is supported
· Implicit configuration on the set of Un UL subframes is FFS

Ongoing discussions in RAN1 on the TDD HARQ timing would address the issue of implicit subframe allocation in the UL and DL, but in RAN2#70, agreements in Relay Un subframe configuration were made and text from the RAN2 chairman's notes is as below: 
1) Initial Un subframe configuration and reconfiguration is supported by RRC signalling initiated from the DeNB  

2) At least the DL subframes should be indicated in Un subframe (re-)configuration.
In this contribution, we provide further justifications for the need for explicit subframe configuration for the Un UL backhaul for TDD.

2 Explicit Un Subframe Allocation 

From the RAN2 #70 decisions on subframe (re)configuration, it has been agreed that the DL subframes should be indicated by RRC signalling initiated from the DeNB. For the UL subframes, two alternatives can be considered: 
· Explicit configuration: indicated by RRC signalling. This can provide more flexibility, although possibly requires some overhead. 

· Implicit configuration: allocates UL Un subframes implicitly based on DL Un subframe configuration. Since no additional information is needed, implicit configuration is simpler to implement. 

While explicit configuration has been agreed for Rel-10 TDD UL Un subframe allocation due to its configuration flexibility, the benefits of reduced signalling overhead has been the main benefit of implicit configuration. However, the latter comes with the disadvantage of reduced flexibility. An example is shown in Figure 1 where Subframe #4 and Subframe #9 of frame configuration 1 are assumed to be configured as Un DL subframes by RRC signalling. 
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Figure 1. An example of subframe allocation for TDD Configuration #1
From [2], it is proposed that:

Proposal 1:

If UL Subframe #i is assigned for backhaul, then supported DL Subframe #(i-k1), #(i-k2)…  are also assigned for backhaul. k1, k2… follow the Rel-8 timing between Uu UL ACK/NACK feedback and PDSCH transmission.
According to this proposal, UL subframes can be flexibly allocated to Un link or Uu link, except for the UL subframes with HARQ ACK/NACK feedback corresponding to Subframe #0, #1, #5, #6. For example, there are two UL subframes (i.e., Subframe #3 and Subframe #8) that are candidate subframes to be allocated to the Un link for TDD Configuration #1. Based on different combination of Subframe #3 and Subframe #8, three possible Un subframe allocation patterns can be explicitly configured for frame configuration #1:  

· Pattern 1: Both Subframe #3 and Subframe #8 are configured as Un UL subframes.

· Pattern 2: Subframe #3 is configured as Un UL subframe while Subframe #8 is configured as Uu UL subframe.

· Pattern 3: Subframe #8 is configured as Un UL subframe while Subframe #3 is configured as Uu UL subframe.
With implicit HARQ timing relationship, e.g. between UL grant timing in Un DL subframe and Un UL subframe, only Pattern 1 is supported.  However, explicit configuration can support all three allocation patterns as shown above yielding greater flexibility. Similar patterns with other frame configurations can be identified in a similar manner. 
To support explicit subframe configuration, predefined configuration patterns and/or bitmap signalling can be considered. Through predefined configuration patterns, UL Un subframe allocation and Un HARQ timing can be derived in the same manner as in Rel-8 TDD configuration. The advantages are simplified Un subframe configuration, and HARQ timing design, and allocation flexibility. 
With bitmap signalling, it provides the most configuration flexibility but at the cost of larger overhead. Due to fewer frame configurations limited to Configuration #1, #2, #3, #4 and #6, overhead is not expected to be too large. Therefore, supporting Predefined explicit UL Un subframe configuration in TDD could be considered.
3 Conclusions
In this contribution, we reaffirm the support of explicit configuration of UL Un subframes for TDD and have identified candidate configurations for further consideration. 
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