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1 Introduction

In RAN2#83 meeting, RAN2 has kicked off eIMTA discussion. In the following RAN2 #83bis and RAN2 #84 meetings, some open issues about the PRACH and CSI/SR have been fully discussed. The main agreements made in last RAN2 meeting are as follows:
	Agreements 
2
No new RACH timing is introduced, i.e., the following timing relationships are as in the current specification

•
The timing relationship between Msg0 and Msg1

•
The timing relationship between Msg2 and Msg3
7
The NW configures periodic SR/CSI only in subframes that cannot be dynamically be reconfigured as DL subframes. 

FFS for SRS

1
Working assumption is that PRACH resource configuration is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes.




In this contribution, we  further discuss the conflict on UL channel/signaling transmission, such as the SR/CSI/PRACH transmission in eIMTA scenario and provide a potential solution to reduce the implementation complexity to avoid the conflict. 
2 Background
As mentioned in contribution [1], if eIMTA enabled UEs have to perform uplink transmissions, e.g. periodical SR/SRS/CSI, on UL subframes which will be reconfigured as DL subframes via dynamic signaling, unnecessary power consumption and interference are unavoidable, as shown in Fig. 1. The fundamental reason of this conflict is the change of subframe transmission direction since the actual TDD UL-DL configuration is controlled by dedicated dynamic reconfiguration signaling which is different with the TDD UL-DL configuration indicated in SIB1. 
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Fig. 1: CSI periodic report collision
To alleviate such negative impact, UL transmissions on these subframes should be avoided or restricted. As agreed in last RAN2 meeting, for the SR/CSI transmission, “The network configures periodic SR/CSI only in subframes that cannot be dynamically be reconfigured as DL subframes”. With regard to the PRACH resource configuration, “Working assumption is that PRACH resource configuration is restricted via eNB implementation to the UL subframes that will not be dynamically reconfigured as DL subframes”. Such implementation methods can minimize the standardization work. However, this method would also introduce additional implementation complexity and degrade system performance obviously. 
Observation 1:  The solution based on implementation and scheduling restriction will introduce additional implementation complexity and degrade system performance.
3 Potential solution“Dual-period reconfiguration”
.
A potential tradeoff solution is to reconfigure the TDD configuration for the legacy and Rel-12 UEs simultaneously, as shown in [2]. More specifically, the legacy UE is reconfigured slowly via current SIB1 signaling while eIMTA enabled UE is reconfigured with dedicated signaling. Obviously with these two different reconfiguration time scales, a fine-tuned coordination method is required.
This “Dual-period reconfiguration” scheme could maintain the legacy UE performance with existing system information with 320ms or 640ms reconfiguration period while offering the Rel-12 UE more benefits with faster reconfiguration. The results of simulation evaluation are shown in Appendix ( 6.1). 

Moreover, since the TDD UL-DL configuration used by legacy UE is similar to eIMTA UE, the probability of resource collision in UL transmissions will be decreased dramatically. Accordingly, the performance of UL transmission will be improved and implementation complexity will be reduced. The results of simulation evaluation are shown in Appendix (6.2).
Finally, this solution could be achieved by network implementation, and thus, requires less standard effort.

Proposal 1: “Dual-period reconfiguration” can be considered by RAN2.
4 Conclusion

In this contribution, some open issues of UL transmission are discussed.  The following observations can be obtained:
Observation 1:  The solution based on implementation and schedule restriction will introduce additional implementation complexity and degrade system performance
Observation 2:  Large performance gains can be observed for Legacy and R12 UE using the proposed two “Dual-period reconfiguration” algorithms.
Observation 3:  Performance gap between Legacy UEs and R12 UEs is decreased largely by two “Dual-period reconfiguration” algorithms.
Observation 4: Comparing the baseline case (Single-period), obvious decrease for resource collision probability can be observed for all simulation cases.
Based on our analysis, we draw the following proposal:

Proposal 1: “Dual-period reconfiguration” can be considered by RAN2.
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6 Appendix
6.1. A1: System performance evaluation

In this section, we provide three possible algorithms for “Dual-period reconfiguration” and some simulation results.

Table 1: Reconfiguration algorithms for legacy UE
	Algorithms
	Definitions

	Baseline algorithm
	Reconfigure the R12 UE in accordance with the ratio of the UL-DL traffic for all R12 UEs; the TDD UL-DL configuration used by Legacy UE is fixed (e.g. config#1), and the legacy UE can only be scheduled in the subframe where the direction of the subframe signaled in SIB is the same as that in reconfiguration command.

	Algorithm 1
	Maximum number of occurrences of TDD UL-DL configuration during the last reconfiguration period of R12 UE is the selected TDD UL-DL configuration used for legacy UE in next reconfiguration period.

	Algorithm 2
	Before the reconfiguration point of legacy UE, the last TDD UL-DL configuration used by R12 UE is the selected TDD UL-DL configuration used for legacy UE in next reconfiguration period.


Two simulation cases are provided in this contribution, 

· case 1: Ratio of DL and UL arrival rate = {1/1};

· case 2: Ratio of DL and UL arrival rate = {2/1};

The simulation results in detail are shown in follows,
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Fig. 2: UL and DL UE average packet throughput of all cases (DL/UL = 1:1)
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Fig. 3: UL and DL UE average packet throughput of all cases (DL/UL = 2:1)

According to above figures we can notice that: 

Observation 2:  Large performance gains can be observed for Legacy and R12 UE using the proposed two “Dual-period reconfiguration” algorithms.
More specifically, 
· For Alg.1 and Alg.2, obvious gains of average packet throughput for legacy UE can be observed compared to the baseline algorithm, in UL and DL direction, since the increase of available resources for legacy UE.
· For the Alg.1 and Alg.2, obvious gains of average packet throughput for R12 UE can be observed compared to the baseline algorithm, in UL and DL direction, since the increase of scheduling priority of R12 UE derived from Transmission ability enhancement for legacy UE.

· Further, obvious gains of cell average packet throughput can be observed compared to the baseline algorithm in UL and DL direction.

Observation 3:  Performance gap between Legacy UEs and R12 UEs is decreased largely by two “Dual-period reconfiguration” algorithms.
6.2. A2:  The effect of reducing resource collision
In this section, we provide the comparison of resource collision probability for single-period and dual-period. The simulation cases are shown in Table 2.
Table 2: simulation cases

	Cases
	UL arrival rate
	DL arrival rate
	initial configuration
(legacy and R12 UE)

	Case1
	0.5
	0.5
	Config#1

	Case2
	1.5
	1.5
	Config#1

	Case3
	2.5
	2.5
	Config#1

	Case4
	0.25
	0.5
	Config#0

	Case5
	0.75
	1.5
	Config#0

	Case6
	1.25
	2.5
	Config#0


The simulation results in detail are shown in follows,
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Fig. 4: the comparison of resource collision probability

According to above figures we can notice that:

Observation 4: Comparing the baseline case (Single-period), obvious decrease for resource collision probability can be observed for all simulation cases. 
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