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1 Introduction

In the RAN2#83 and #83bis meeting, RAN1 sent LS [1] and [2] to RAN2 with current RAN1 agreements for UL-DL reconfiguration and interference mitigation in TDD eIMTA WI. 
The following list the main agreements from RAN1:

	Primarily for RAN2
· Agreements on L1 signaling for UL-DL reconfiguration
· No new TDD UL-DL configurations are introduced in the backward compatible carrier (in WI on TDD eIMTA)
· Explicit L1 signalling by UE-group-common (E)PDCCH is used for TDD UL-DL reconfigurations 
· The explicit L1 signaling is used to at least inform the UE of the downlink subframes to detect (E)PDCCH, and to possibly measure CSI

· Other purposes of this L1 signaling are FFS
· Agreements on HARQ timeline
· Downlink HARQ timing follows a higher layer RRC configured TDD configuration

· At least configurations 2 and 5 can be selected

· FFS other configurations

· Further decide on the uplink scheduling and HARQ timing between the following alternatives

· Alt-1:Uplink scheduling timing and HARQ timing follow TDD configuration signaled in SIB1

· Alt-2: Uplink scheduling timing and HARQ timing follow a higher layer RRC configured TDD configuration.

· Observation: 
Uplink and downlink scheduling and HARQ feedback timing is not dependent on explicit L1 signalling


In the last meeting, RAN2 kicked off the online discussion and some initial conclusions was approved. However, some open issues, such as UL transmission (PRACH transmission, SRS/CQI resource allocation), should be further discussed.
In this contribution, we will discuss the open issues about the PRACH/SR/SRS/CSI resource allocation and provide some considerations and proposals.
2 SR/SRS/CSI occasion collision
As has been mentioned in contribution [3], if connected UEs supporting eIMTA perform uplink transmissions, e.g.
Periodical SR/SRS/CSI, on the UL subframes which will be reconfigured to DL subframe (case1(U2D) as shown in [3]), some unnecessary power consumption and interference are unavoidable, as shown in Fig. 1. To alleviate such negative impact, UL transmissions on these subframes should be avoided or restricted.
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Fig. 1: CSI periodic report collision
A straightforward solution is to transmit the abovementioned UL data only on fixed UL subframe, such as subframe#2, as shown in follows:
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Fig. 2: the solution based on fixed UL subframe
Obviously, this solution will degrade the system performance, especially in high-speed scenario (Fast channel change).  However, if TDD reconfiguration is only performed in a subset of the TDD UL/DL configuration#0 to #6, such performance degradation is acceptable. For example, SR/SRS/CSI can be transmitted in subframe#2, #3, #7, #8 in case where the reconfiguration is only performed between TDD config#0, #1, #6.
We note that this solution can be done by UE implementation. Therefore, there are no more requirements for specification work.
Proposal 1: When a period SR/SRS/CSI occasion coincides with a dynamic DL subframe, the UE should omits the UL transmission.
3 PRACH resources collision
Similar issue exists for periodic PRACH resources allocation as in SRS/CSI resources allocation. In eIMTA scenarios, semi-static PRACH resource allocation in time domain may be impacted because of the presence of dynamic subframe. For example, for a specific PRACH configuration (PRACH configuration Index is 18, according to the Table 5.7.1-4 in [4], and TDD configuration is config#0) the PRACH resource will locate in every radio frame and in all UL subframe. However, if updating TDD configuration from #0 to #5, some transmission occasion are unavailable, such as subframe#3,#4,#7,#8,#9, as shown in Fig. 3.
If UE simply omits the transmission of PRACH preamble in subframe#3, #4, #7, #8, #9, the performance of random access will be degraded. Therefore, a more feasible approach is to design a new PRACH resource mapping. 
We note that, for TDD UL-DL configuration#0 to #6, subframe#1(specific subframe) and #2 always could be used to transmit the PRACH. Therefore, we can design a new PRACH resource mapping which allows transmitting the PRACH only in subframe#1 and 2. 

Same as in CSI occasion collision, some performances degradation is unavoidable because of less PRACH occasion. However, considering that eIMTA mainly focuses on low power nodes, where the UE number may be not so large. Furthermore, there could be up to 6 PRACH resources at each subframe for TDD. Therefore, the PRACH resources may be enough for both legacy UEs and new UEs.
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Fig. 3 PRACH resource collision
Proposal 2: For all UEs, PRACH resources are not allocated/configured in subframes that can be dynamically configured as DL subframe. 
For all UE, dynamical PRACH resource allocation is a potential enhancement.  More specifically, eNB can dynamically configure PRACH resource for new UE according to the “semi-fixed” UL subframe compared with current TDD configuration used by UE supporting eIMTA and by legacy UE declared in SIB1. By this means, PRACH resource will increase greatly compared to the semi-static solution.  
Proposal 3: Dynamic PRACH resource allocation can be considered by RAN2.
4 Further consideration
As mentioned above, UL transmission including the periodical SR/SRS/CQI and PRACH resource allocation will be impacted by eIMTA. Current solutions will bring performance degradation and implementation complexity (e.g. omits the UL transmission frequently).
A potential tradeoff solution is to reconfigure the legacy UE and Rel-12 UE simultaneously, as shown in [5]. More specifically, the legacy UE is reconfigured slowly via current SIB1 signaling and eIMTA UE is reconfigured with higher frequency via dedicated RRC signaling. This “Dual-period reconfiguration” scheme could maintain the legacy UE performance with existing system information with 320ms or 640ms reconfiguration a time and offer the Rel-12 UE more benefits with faster reconfiguration. In addition, since the TDD UL-DL configuration used by legacy UE is similar to eIMTA UE, the probability of resource collision in UL transmission will be decreased greatly. Accordingly, the performance of UL transmission will be improved and implementation complexity will be reduced.

This solution can be achieved by NW implementation. Therefore, there are not more requirements for specification work. The simulation evaluation in detail is shown in the appendix.
Proposal 4: “Dual-period reconfiguration” can be considered by RAN2.
5 Conclusion

In this contribution, some open issues of UL transmission are discussed.  The following proposals are presented:
Proposal 1: When a period SR/SRS/CSI occasion coincides with a dynamic DL subframe, the UE should omits the UL transmission.
Proposal 2: For all UEs, PRACH resources are not allocated/configured in subframes that can be dynamically configured as DL subframe.
Proposal 3: Dynamic PRACH resource allocation can be considered by RAN2. 
Proposal 4: “Dual-period reconfiguration” can be considered by RAN2.
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7 Appendix
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. 4: UL and DL UE average packet throughput of all cases (DL/UL = 1:1)
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Fig. 5: UL and DL UE average packet throughput of all cases (DL/UL = 2:1)

According to above figures we can notice that: 

Observation 1:  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 2:  Performance gap between Legacy UEs and R12 UEs is decreased largely by two “Dual-period reconfiguration” algorithms.
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