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1. Introduction

During the last RAN2 meeting, the impacts of TDD eIMTA on RAN2 were discussed but there are still some open issues listed below:

· FFS: For all UEs, PRACH resources (Msg1, Msg3) are not allocated/configured in subframes that can be dynamically configured as DL subframe (NW restriction)
· FFS: No new timing scheme for Message 1, 2, 3, and 4 is introduced. 

· FFS: If a periodic SR/SRS/CSI occasion coincides with a dynamic DL subframe, the UE omits the UL transmission.
In addition, handling of SPS in case of TDD eIMTA has not been discussed.

In this contribution, we will discuss the above open issues and give our preference.
2. Discussion
2.1. RA open issues
The open issues for RA include PRACH configuration, Msg3 transmission subframe selection and RA timing. In this section, we will analyze them individually:
PRACH configuration
For IDLE or legacy connected UE, only the TDD UL/DL configuration in SIB1 can be obtained. If PRACH is allowed to be configured on the UL subframe which can be dynamically configured as DL subframe, RA failure will increase and it will bring UL/DL cross-interference to TDD eIMTA enabled UE. For TDD eIMTA enabled UE, although it can acquire the TDD eIMTA configuration, if the L1 signaling indicating the TDD eIMTA configuration is not correctly decoded by the UE, the same problems as described for IDLE or legacy connected UEs still would appear. Thus it had better to restrict the PRACH configuration only on the fixed UL subframes.

Proposal 1: PRACH should only be configured on the UL subframes which will never be changed to DL subframes by the eNB.

Msg3 transmission subframe selection
Msg3 is scheduled by Msg2, and since the RAR MAC PDU may include the RARs of both legacy UE and TDD eIMTA enabled UE, it should be sent only on fixed DL subframes.

Proposal 2: It is preferable that Msg2 is scheduled only on DL subframes indicated by the SIB-1 UL-DL configuration.
For Msg3 initial transmission, eNB should also schedule it on fixed UL subframes to reduce RA failure and unnecessary interference because IDLE and legacy UE is not aware the subframe direction change and TDD eIMTA UE may miss the L1 TDD eIMTA reconfiguration signaling.
For Msg3 synchronized retransmission, according to the TDD HARQ RTT in Table1, if the HARQ RTT is not 10ms, the synchronized retransmission may happen on a UL subframe which can be dynamically configured as DL subframe. It may result in retransmission failure, interference and unnecessary power consumption. In this case, eNB may send ACK in advance to avoid the synchronized retransmission.
                                                         Table1. HARQ RTT for TDD
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Proposal 3: It is preferable that the scheduling of RAR ensures that Msg3 is only transmitted on the UL subframe which will never be changed to DL subframe by the eNB, according to the timing of Msg2 and Msg3. In addition, eNB implementation may prohibit Msg3 synchronized retransmission on the subframe which has been changed from UL to DL subframe.

RA timing
With the introduction of TDD eIMTA, whether new RA timing is needed is analyzed as below:

Table2. RA timing for TDD eIMTA
	RA timing
	Current timing
	New timing
	Note

	Msg0/1
(CFRA&CBRA)
	Assuming Msg0 is transmitted in subframe n, Msg1 will be transmitted in the first subframe with available PRACH satisfying 
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	No
	The “available” can restrict that UE will only transmit Msg1 on UL subframe with PRACH. 

	Msg1/2
(CFRA&CBRA)
	Assuming Msg1 is transmitted in subframe n, Msg2 will be transmitted in the RAR window which starts from n+3.
	No
	UE may only monitor RAR on DL subframes indicated by the SIB-1 UL-DL configuration.

	Msg2/3
(CBRA only)
	Assuming Msg2 is transmitted in subframe n, Msg3 will be transmitted in the first available UL subframe for PUSCH transmission satisfying 
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	No
	Msg2 scheduling can ensure the first “available” UL subframe is a fixed UL subframe.

	
	Assuming Msg2 is transmitted in subframe n, Msg3 will be transmitted in the second available UL subframe for PUSCH transmission satisfying 
[image: image5.wmf]1

k

n

+

 (
[image: image6.wmf]6

1

³

k

). (the delay field in RAR grant =1）
	No
	Msg2 scheduling can ensure the second “available” UL subframe is a fixed UL subframe.

	Msg3/4
(CBRA only)
	Assuming Msg3 is transmitted in subframe n, mac-ContentionResolutionTimer will be started immediately and UE will monitor Msg4 when the timer is running.
	No
	UE may only monitor Msg4 on DL subframes indicated by the SIB-1 UL-DL configuration


According to the above table, it is suggested that no new RA timing is introduced for TDD eIMTA.

Proposal 4：No new RA timing needs to be introduced for TDD eIMTA.
2.2. SR/SRS/CSI configuration

According to RAN1 specification, the periodicities of SR/SRS/CSI are shown in the following table:

	                                                  Table3. SR/SRS/CSI period

Parameter
	Period

	SR
	{1,2,5,10,20,40,80}(ms)

	SRS
	{2,5,10,20,40,80,160,320}(ms)

	CSI
	{1,5,10,20,40,80,160}(ms)


For IDLE or legacy UE, if the configured SR/SRS/CSI periodicity is not a multiple of 10ms, SR/SRS/CSI transmission can happen on UL subframes which can be dynamically configured as DL subframes. In order to avoid unnecessary UE power consumption and interference, preferably SR/SRS/CSI is configured on fixed UL subframes with periodicities of multiples of 10ms. If eNB considers the periodic SRS/CSI is not enough, aperiodic SRS/CSI can be scheduled on fixed UL subframes or UL subframes which can be dynamically configured as DL subframes .

For TDD eIMTA enabled UE, whether periodic SRS/CSI/SR can be configured on UL sbuframes which can be dynamically configured as DL subframes depends on RAN1’s requirement. If RAN1 concludes that periodic SRS should be configured on UL subframes which can be dynamically configured as DL subframes for purposes such as measuring the interference and so on, RAN2 specification shall allow this.
Proposal 5: For IDLE or legacy connected UE, it is preferable that SR/SRS/CSI should be configured on UL subframes which will never be changed to DL subframes by the eNB.

Proposal 6: If RAN1 concludes that periodic SRS is beneficial in UL sbuframes which can be dynamically configured as DL subframes, there should be no restriction on the SR/SRS/CSI configuration for TDD eIMTA UE. The UE should abort the SR/SRS/CSI transmission if they happen on UL subframes which have been changed to DL.
2.3. SPS 

Subframe restriction for SPS occasion

For DL SPS, it is not suitable to use special subframe which can be dynamically configured as DL subframe for SPS occasion, due to different number of OFDM symbols. Furthermore, a DL subframe that is dynamically configured from an UL subframe is not suitable either, due to the following reasons: a) legacy UE is not aware of the dynamic change, and b) UE that is enabled with eIMTA may miss the L1 signaling. Therefore, we prefer to only use the DL subframes and fixed special subframe indicated by SIB-1 as DL SPS occasion. 
For UL SPS, it is also preferred to use only the UL subframes that the eNB will never reconfigure as DL for UL SPS occasion due to the similar reasons.
Proposal 7: UL/DL SPS occasions should be configured on UL/DL/special subframes on which the transmission direction will never be changed by the eNB for TDD eIMTA.
For UL SPS, two-interval SPS may be used to avoid the UL SPS retransmission colliding with the SPS initial transmission. Thus UL SPS can happen on UL subrframes which can be dynamically configured as DL subframes. In order to avoid this, there are two alternatives:

Alt1: Disable two-interval SPS for TDD eIMTA enabled UE and solve the collision by dynamic scheduling of the SPS initial transmission.

Alt2: The offset used for calculating the UL SPS occasion is set according to a reference TDD UL/DL configuration [2].

For Alt2, although it has the advantage that it can reduce the signaling overhead of dynamic scheduling of the SPS initial transmission, it has specification effort and is only applicable for TDD eIMTA enabled UE. For legacy UE, disabling two-interval SPS is still needed. Thus the benefit of introducing Alt2 is not obvious. Considering the specification, Alt1 is preferred.
Proposal 8: UL two-interval SPS should be disabled for TDD eIMTA enabled UE.

Subframe restriction for SPS management signaling
SPS management signaling includes SPS (re-)activation command, deactivation command, SPS (re-)configuration signaling. Since SPS (re-)configuration signaling can be treated as normal data transmission, only SPS (re-)activation and deactivation command is considered.

Based on Proposal 7, DL SPS (re-)activation and deactivation shall use fixed DL subframe (including fixed special subframe), as these commands are sent on the same subframe as DL SPS occasion.
Proposal 9：DL SPS (re-)activation and deactivation command should only be sent on DL subframes or special subframe on which the transmission direction will never be changed by the eNB for TDD eIMTA.
For UL SPS (re-)activation and deactivation, firstly the fixed DL subframes can be used for sure. Then, it is possible to use special subframes which can be dynamically configured as DL subframes. 
Proposal 10：UL SPS (re-)activation and deactivation command can be sent on special subframes and DL subframes indicated by the SIB-1 UL-DL configuration if TDD eIMTA is enabled in this cell.

3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: PRACH should only be configured on the UL subframes which will never be changed to DL subframes by the eNB.

Proposal 2: It is preferable that Msg2 is scheduled only on DL subframes indicated by the SIB-1 UL-DL configuration.

Proposal 3: It is preferable that the scheduling of RAR ensures that Msg3 is only transmitted on the UL subframe which will never be changed to DL subframe by the eNB, according to the timing of Msg2 and Msg3. In addition, eNB implementation may prohibit Msg3 synchronized retransmission on the subframe which has been changed from UL to DL subframe.

Proposal 5: For IDLE or legacy connected UE, it is preferable that SR/SRS/CSI should be configured on UL subframes which will never be changed to DL subframes by the eNB.

Proposal 6: If RAN1 concludes that periodic SRS is beneficial in UL sbuframes which can be dynamically configured as DL subframes, there should be no restriction on the SR/SRS/CSI configuration for TDD eIMTA UE. The UE should abort the SR/SRS/CSI transmission if they happen on UL subframes which have been changed to DL.

Proposal 7: UL/DL SPS occasions should be configured on UL/DL/special subframes on which the transmission direction will never be changed by the eNB for TDD eIMTA.
Proposal 8: UL two-interval SPS should be disabled for TDD eIMTA enabled UE.

Proposal 9：DL SPS (re-)activation and deactivation command should only be sent on DL subframes or special subframe on which the transmission direction will never be changed by the eNB for TDD eIMTA.
Proposal 10：UL SPS (re-)activation and deactivation command can be sent on special subframes and DL subframes indicated by the SIB-1 UL-DL configuration if TDD eIMTA is enabled in this cell.

4. Reference

[1]. R1-134986   LS on LTE_TDD_eIMTA
[2]. R2-133388  SPS Issues for eIMTA     Huawei, HiSilicon 






PAGE  
1

_1316461015.unknown

_1316461040.unknown

_1279995067.unknown

_1279995097.unknown

