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1
Introduction
RAN1 sent an LS [1] last meeting to RAN2 about the current RAN1 agreements for reference. The following list the summary of RAN1 agreements:
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 this paper, we have some analysis on the RAN2 impact and further work to do in RAN2.
2
Discussion
2.1
Random access
There may be some impacts on PRACH resource allocation and timing for message 2, and optionally 3, 4.
2.1.1
PRACH resources allocation

In order to not impact legacy UEs to perform random access for initial access and other purpose, at least the possible PRACH resources for legacy UEs can only be located in the fixed uplink subframes.

The question is whether the PRACH resources for legacy UEs are also enough for new UEs to perform random access.

According to current RAN1 agreements, there are two possibilities on which kind of subframes can be used as flexible subframes:

· A subframe configured as DL subframe or DwPTS of special subframe in SIB1should not be used for uplink transmission
· Any subframe can be used for flexible subframe, and when a DL used as UL, an MBSFN based method is adopted, which means the first 2 or 3 OFDM symbols are used for PDCCH transmission.
Whatever the final agreement for above possibilities is, the available subframes to allocate PRACH resources for legacy UE is lessened compared to non eIMTA case. And the available subframes are dependent on the possible TDD configuration set, e.g. when the TDD configuration set includes configuration 0 and 1, then subframe 2, 3, 7, and 8 are fixed subframes, see the following table 1(yellow highlighted). 

Table 1, the fixed uplink subframes for configuration 0 and 1

	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


The worst case is that only subframe 2 can be used for PRACH resources. E.g. when the TDD configuration set includes configuration 5.
However, considering that eIMTA mainly focuses on the pico and femto cells, where the UE number may be not so large. Furthermore, there could be up to 6 PRACH resources at each subframe for TDD. In addition, if the UE is in connected state, dedicated scheduling request resource is allocated instead of PRACH resources. So the PRACH resources may be enough for both legacy UEs and new UEs.
Proposal 1: RAN2 should evaluate whether the PRACH resources allocated in fixed uplink subframes are enough before introducing new scheme for new UEs.
2.1.2
Timing for Message 2, 3, and 4

If no new PRACH resources scheme is introduced, it seems not necessary to introduce new timing for Message 2, and if for contention based random access,  it seems also not necessary to introduce new timing for Message 3, 4. What’s more, considering that the dedicated scheduling request resource are normally allocated for connected UEs instead of PRACH resources, the mainly purpose for PRACH is for initial access. During initial access, the eNB does not know the UE eIMTA capability, so only traditional timing can be used for new UEs.
If new timing scheme is introduced such as following the L1 signalling for TDD reconfiguration, some issues may be expected due to missing of the L1 signalling.

Proposal 2: No new timing scheme for Message 2, 3, and 4 is introduced.

2.2
Periodic SR/SRS/CSI resources allocation

Similar issue exists for periodic SR/SRS/CSI resources allocation and PRACH resources allocation. So the proposal is quite the similar too.
Proposal 3: RAN2 should evaluate whether the periodic SR/SRS/CSI resources allocated in fixed uplink subframes are enough before introducing new scheme for new UEs.

2.3
DRX

DRX is designed for power saving of UE. By controlling the start and stop of several DRX timers, the UE could be in active state some time for possible scheduling and be in sleep state for power saving. To achieve the best performance of DRX, including better power saving and radio resource utilization, UE should keep aligning its DRX state with eNB all time. In non eIMTA case, there seems no problem for DRX because the UL-DL configuration is almost fixed, and the PDCCH-subframe(s) which some DRX timer counts are predictable.

But in eIMTA, UL-DL configuration changes dynamically time to time according to L1 signalling for UL-DL reconfiguration. UE may not keep aligning its DRX state with eNB as before if re-using current scheme because the UE may be in sleep state when an L1 signalling for UL-DL reconfiguration is transmitted.
Proposal 4: RAN2 should discuss the DRX issues and the expected UE behaviour to address this issue.
2.4
TTI Bundling
When the UE is in cell edge, its power may be limited by max allowed power. To conquer the large pathloss issue, TTI bundling is designed.

Because the main scenario for eIMTA is Pico and femto, so it seems the large pathloss issue does not exist.
Proposal 5: TTI bundling is not supported for eIMAT.
2.5
SPS

SPS is designed for traffic with almost fixed packet intervals and packet size like VoIP to reduced PDCCH overhead. SPS can be used in TDD and FDD system. Both UL SPS and DL SPS can be configured for a UE. It is more related to the traffic model than the scenario, so SPS shall also be supported in eIMTA.
Proposal 6: SPS is supported in eIMTA.
2.6
PHR

In MAC layer, the PHR MAC CE is used to provide the serving eNB with information about the difference between the UE maximum transmit power and the estimated power for UL-SCH transmission per activated serving cell and also with information about the difference between the UE maximum power and the estimated power for UL-SCH and PUCCH transmission on PCell.
For Uplink, there are also two subframe sets with separated UL power control for TDD eIMTA due to there is also huge different interference. So it seems new PHR scheme should be discussed to address the issue.
Proposal 7: new PHR scheme should be discussed in RAN2.

2.7
PUSCH/PDSCH timing

The timing issue for PUSCH/PDSCH is more RAN1 issue. So RAN2 does not need to discuss this and could leave it to RAN1.

Proposal 8: PUSCH/PDSCH timing does not need to be discussed in RAN2.

2.8
CSI/RRM/RLM measurement

It is more RAN1 and RAN4 issue and there are some conclusions on it. So RAN2 does not need to discuss this and could leave it to RAN1 and RAN4.

Proposal 9: CSI/RRM/RLM measurement does not need to be discussed in RAN2.
3
Proposal
In this paper, we try to analyze the possible RAN2 impact by eIMTA, and we propose:
Proposal 1: RAN2 should evaluate whether the PRACH resources allocated in fixed uplink subframes are enough before introducing new scheme for new UEs. 
Proposal 2: No new timing scheme for Message 2, 3, and 4 is introduced.

Proposal 3: RAN2 should evaluate whether the periodic SR/SRS/CSI resources allocated in fixed uplink subframes are enough before introducing new scheme for new UEs.

Proposal 4: RAN2 should discuss the DRX issues and the expected UE behaviour to address this issue.

Proposal 5: TTI bundling is not supported for eIMAT.

Proposal 6: SPS is supported in eIMTA.

Proposal 7: new PHR scheme should be discussed in RAN2.

Proposal 8: PUSCH/PDSCH timing does not need to be discussed in RAN2.

Proposal 9: CSI/RRM/RLM measurement does not need to be discussed in RAN2.
4
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