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1 Introduction

The TDD UL-DL configuration applicability for R12 was widely discussed for several RAN4 meetings. Herein we summarize the agreement and consensus in current several cycle meetings.

	A wayforward [1] was agreed in RAN4#71:

· TDD configuration with intra-band CA

· the same uplink-downlink and special subframe configurations in the PCell and SCell are assumed in Rel-12 for intra-band contiguous and non-contiguous CA

· Different TDD UL/DL configurations

· UEs with no simultaneous rx/tx capability

· RAN4 will specify RRM requirements

· UEs with simultaneous rx/tx capability

· Observations:

· Agreements: RRM spec will be consistent with RF spec. First focus on UEs not capable of simultaneous Tx/Rx; if RF spec for UE capable of simultaneous Tx/Rx are defined, we will also define the corresponding RRM requirements [RRM chairman’s notes from RAN4#70]

· RF requirements for UEs with simultaneous rx/tx capability are not discussed for Rel-12 [RF&RRM common session Chainman’s notes, RAN4#70bis]

· RAN4 will not specify RRM requirements for UEs with simultaneous rx/tx capability in Rel-12

Consensus in RAN4#72: 

· Agreements: side condition in terms of # of subframes for measurements should be captured.


For intra-band contiguous and non-contiguous CA, it was agreed that the same UL/DL configurations are assumed in Rel-12. In this contribution, we continue to give our analysis on the RRM requirements when the different TDD UL/DL configurations are configured for inter-band CA.
2 Discussions
Based on the discussions on different TDD UL/DL configurations with inter-band CA in previous RAN4 meeting, this feature should be captured in Rel-12 specification. It was agreed that different TDD UL/DL configurations in PCell and SCell can be supported by the UE with no simultaneous reception and transmission. Consequently, the requirements applicability could be clarified in TS36.133.
In current Rel-12 RAN1 specification [3GPP TS36.211 v12.3.0], the case of different UL/DL configurations in CA has been defined as following:

In case multiple cells with different uplink-downlink configurations in the current radio frame are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:

-
if the subframe in the primary cell is a downlink subframe, the UE shall not transmit any signal or channel on a secondary cell in the same subframe 

-
if the subframe in the primary cell is an uplink subframe, the UE is not expected to receive any downlink transmissions on a secondary cell in the same subframe

-
if the subframe in the primary cell is a special subframe and the same subframe in a secondary cell is a downlink subframe, the UE is not expected to receive PDSCH/EPDCCH/PMCH/PRS transmissions in the secondary cell in the same subframe, and the UE is not expected to receive any other signals on the secondary cell in OFDM symbols that overlaps with the guard period or UpPTS in the primary cell.

There are some restrictions on the UE behaviours on SCell when different TDD UL/DL configurations with inter-band CA are applied, however, there are no restrictions on these subframes in PCell and in SCell which are both downlink subframe or both uplink subframe. The supported uplink-downlink configurations are also defined in Table 4.2-2 in TS 36.211.
Table 4.2-2: Uplink-downlink configurations

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


From this table, it can be observed that at least one uplink subframe (subframe #2) and two downlink subframes (subframe #0 and #5) are available during every radio frame both in PCell and in SCell, no matter what uplink-downlink configurations the PCell and SCell are configured.

All the RRM requirements of CA shall be straightforwardly applied for all the RRM measurements including cell identification, RSRP/RSRQ measurement, UE Rx-Tx timing difference and RSTD measurement. The impacts of different TDD UL/DL configurations with inter-band on RRM measurements are provided in the following sections.
2.1 Impacts on Cell Identification
The UE shall continuously measure identified new cells based on decoding PSS and SSS. The SSS signals in TDD are transmitted in subframe #0 and #5. The PSS signals in TDD are mapped to the third OFDM symbol in subframes #1 and #6, which is always transmitted in DwPTS or in downlink subframe. Subframes #0 and #5 and DwPTS are always reserved for downlink transmission. Thus, the requirements for cell identification are not impacted in the case of different TDD UL/DL configurations.
2.2 Impacts on RSRP/RSRQ Measurement

In RAN4, the 5 samples are assumed as the principle rules for the RSRP/RSRQ measurement, e.g., every 40ms to output a sample within the 200ms measurement period for both RSRP and RSRQ. Obviously, there are sufficient DL subframes during RSRP/RSRQ measurement period for different TDD UL/DL configurations. Therefore, there is no impact on RSRP/RSRQ measurements.
2.3 Impacts on UE Rx-Tx Timing Difference Measurement

The UE Rx-Tx time difference measurements are based on CRS in downlink and SRS in uplink, e.g., it involves measuring the transmit timing of the UE using the transmitted SRS and measuring the receive timing using the downlink CRS. Similar with RSRP/RSRQ measurement, at least 5 samples are needed for UE Rx-Tx timing measurement, which means 5 UL subframes and 5 DL subframes shall be ensured during L1 measurement period. In the case of different UL/DL configurations, at least 1 UL subframe and 2 DL subframes are available during every radio frame, providing sufficient UL and DL subframes for UE Rx-Tx measurements. So, the different TDD UL/DL configurations with inter-band CA have no impacts on the UE Rx-Tx time difference measurements.
2.4 Impacts on RSTD Measurement

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the UE shall be able to detect and measure RSTD based on PRS transmitted in the positioning subframes. As it is defined in section 6.10.4 in TS36.211:
The positioning reference signals shall not be mapped to resource elements 
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 allocated to PBCH, PSS or SSS regardless of their antenna port 
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Positioning reference signals are transmitted only in configured DL subframes. Positioning reference signals shall not be transmitted in DwPTS. Positioning reference signals shall be transmitted in 
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 consecutive downlink subframes, where 
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 is configured by higher layers.
For TDD, the PRS only can be transmitted in downlink subfames. RSTD measurement is performed over M PRS positioning occasions within measurement period, where each PRS positioning occasion comprises of N (1 ≤ N ≤ 6) consecutive downlink positioning subframes. When a downlink subframe containing PRS signal in SCell collides with an uplink or special subframe in PCell, the UE is not expected to receive PRS transmissions in SCell in the same subframe. Accordingly the PRS subframes configured for positioning measurement cannot be guaranteed, which may impacts RSTD measurements accuracy. Hence, the behaviors of RSTD measurement shall be are clarified in the case of different TDD UL/DL configuration with inter-band CA.
Proposal: When different TDD UL-DL configuration with inter-band CA is applied, the behaviors of RSTD measurement shall be clarified in Rel-12.

3 Conclusion

In this contribution, we give our discussion on the applicability of different TDD UL/DL configurations. The related conditions are discussed in detailed in section 2. Based on the analysis, the following is proposed:
Proposal: When different TDD UL-DL configuration with inter-band CA is applied, the behaviors of RSTD measurement shall be clarified in Rel-12.

4 Reference

[1] R4-143890, “Way Forward on Different TDD Configurations in CA”, Ericsson, Intel Corp., Huawei, HiSilicon.








































































































































































































































































































































 3/3

_1227698381.unknown

_1318059064.unknown

_1318059071.unknown

_1227620468.unknown

