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1 Introduction
In R2 #83bis, RAN2 has kicked off eIMTA discussion and made following agreements. At the same time, RAN1 also reached further agreement on UL-DL reconfiguration signaling and HARQ in R1 #74bis [1][2].
This paper further discussed the RAN2 impact of supporting eIMTA based on these agreements.
	Agreements
0
We will look at Case 1 and 2 only, i.e., a subframe is indicated in SIB1 as UL but can be used dynamically for DL. 

1
Legacy and eIMTA UEs which are IDLE follow the TDD configuration in SIB1. 

2
Legacy UEs CONNECTED UEs follow the TDD configuration in SIB1 (PCell)

FFS whether eIMTA can be supported on SCells (not yet agreed in RAN1 either)

3
TTI bundling and TDD eIMTA should not be configured simultaneously for a UE (but some UEs in a cell may be configured with TTI bundling while others are configured with eIMTA).

4
The network should know whether a UE supports TDD eIMTA 

5
The network may configure an eIMTA capable UE with eIMTA by means of dedicated signalling. That means, the UE would only follow the eIMTA indication on PDCCH if it has been configured with eIMTA via RRC beforehand. 

5a
As the feature is only for Connect mode any configuration will be provided by means of dedicated signalling (not in SIB). 

FFS what needs to be configured as part of the dedicated configuration (e.g. group RNTI, HARQ timing; power control parameters…). 

6
RRM/RLM follows legacy behaviour and subframes. (as indicated by RAN1)

FFS whether the special subframe is not used for paging when it is intended to be used as Dynamic DL subframe by means of eIMTA in that cell. That means, only ns1 and ns2 are applicable. 

FFS: No new timing scheme for Message 1, 2, 3, and 4 is introduced. 

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: If a period SR/SRS/CSI occasion coincides with a dynamic DL subframe, the UE omits the UL transmission. 


2 Discussion
2.1 Dynamic TDD Operation

Based on the R1 agreements, eIMTA-enabled UE would have three UL-DL patterns.

Table 1 eIMTA UL-DL configuration
	Pattern
	Signaling

	UL HARQ Reference
	SIB1

	DL HARQ Reference
	Dedicated configuration

	Dynamic Scheduling Reference
	L1 signaling (eIMTA-RNTI)


Take below configuration for example. A subframe configured as DL subframe in UL HARQ reference configuration (SIB1) should not be used for uplink transmission. And, a subframe configured as UL subframe or special subframe in DL HARQ reference configuration (dedicated signalling) should not be expected to be as downlink subframe for a UE. Since the DL-UL direction for these subframes does not change given the configuration, they are referred as fixed subframes. For those subframes that can be changed dynamically, they are referred as dynamic subframes (marked as yellow in Table 2). The dynamic scheduling reference signaled through L1 signaling controls the UL-DL direction of dynamic subframes.
Table 2 An example for eIMTA configuration
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	UL HARQ Reference {1}
	D 
	S 
	U 
	U 
	D 
	D 
	S 
	U 
	U 
	D

	DL HARQ Reference {5}
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	Dynamic Scheduling Reference {2}
	D 
	S 
	U 
	D 
	D 
	D 
	S 
	U 
	D 
	D


Proposal 1:
For eIMTA-configured UE, the network shall provide eIMTA-RNTI for L1 signaling monitoring and DL HARQ reference through dedicated signaling.
Proposal 2:
A UE starts to monitor PDCCH for eIMTA-RNTI after receiving the dedicate signaling. A UE stop monitoring PDCCH for eIMTA-RNTI after corresponding configuration is released/removed.
Proposal 3:
Define “fixed subframe” as the subframe that does not dynamically change UL-DL direction given the signaled configuration. Define “dynamic subframe” as the subframe that can change UL-DL direction dynamically by L1 signaling.

RAN1 has also agreed that a UE is expected to monitor L1 signaling in a set of periodic subframes and this pattern is by configuration. From R2 point of view, this pattern shall also be part of eIMTA configuration. After configuration, there may be a period of time that UE has not yet received any L1 signaling, during this period, in addition to fixed DL subframe, UE is expected to monitor all dynamic subframes without UL scheduling until it receives a L1 signaling. We referred such behavior as default monitoring.
Proposal 4:
For eIMTA-configured UE, the network shall provide a subframe pattern for eIMTA-RNTI monitoring.
Proposal 5:
In addition to fixed DL subframe, a UE is expected to monitor all dynamic subframes without UL scheduling as DL subframe when it has not yet received any L1 signaling. Define such behavior as “default monitoring”.
After the new DL-UL configuration is received through L1 signaling, it is to be discussed when to switch to the new pattern. Normally, PHY can decode PDCCH in less than 1 ms, however, similar to DRX case, UE might not be able switch configuration as soon as in the next subframe.
If the L1 signaling is received at subframe N, DL-UL configuration switch shall be finalized at N+x. Since the UL is scheduled based on the reference UL timing, scheduled UL would not be impacted by the configuration switch. Therefore, our view is the x should be a value smaller or equal than 4. Furthermore, RAN1 is still discussing that L1 signaling may send several times within a modification period and the new configuration would only take into effect in the next period. It is suggested that R2 postpone the discussion until further instruction. 

Proposal 6:
RAN2 wait for R1 decision on the timing that the new configuration can be applied.

The L1 signaling is a group command and so far there is no existing feedback mechanism. Then, it is to be discussed whether a mechanism is needed to handle network/UE de-synchronization due to L1 signaling misdetection. Although R1 has not yet decide how often the L1 signaling is, our understanding is the mechanism is designed to allow frequent switch, e.g. in the order of 10ms. Therefore, an error handling mechanism seems not so critical, the wrong configuration will only be applied for a short time and the configuration will be resynced at the next L1 signaling. Furthermore, if RAN1 agrees on multiple L1 signaling would be transmitted during the modification period, it would decrease the de-sync chance.
Proposal 7:
RAN2 does not consider mechanism to resolve configuration de-synchronization.

Instead, when a UE thinks it is out-of-sync or ambiguous about the current DL-UL configuration, the default monitoring can be applied. For example, from Table 2, for fixed subframe (0,1,4,5,6,9), monitoring is a must; for dynamic subframes (3,7,8), monitoring depends on scheduling, if UL scheduling is received, then the corresponding subframe is for UL. If no PUSCH for a subframe, UE monitors it as a DL subframe.
Proposal 8: A UE shall apply “default monitoring” when it is ambiguous about the DL-UL configuration.

However, similar to other L1 signaling, R2 is proposed to discuss if there is a need to have implicit behavior to fall back to default monitoring or even release eIMTA configuration if not receiving L1 signaling on a number of eIMTA-RNTI subframes.

Proposal 9: RAN2 is proposed to discuss implicit fallback to “default monitoring” or release eIMTA configuration after not receiving L1 signaling for consecutive eIMTA-RNTI subframes.

R1 is still discussing how to resolve the DL/special subframe misunderstanding, since the UE cannot differentiate it from the PDCCH. A mechanism is needed to allow the DL scheduling even when UE is de-synced, otherwise, the subframe cannot be used. The issue shall be resolved by R1 discussion.
2.2 Power Control Operation

In RAN1#73 meeting, it has been agreed that the open-loop power control parameters P0 and alpha are separately configured for each subframe set. In RAN1#74 meeting, it was further agreed that closed-loop TPC commands are separately accumulated for each subframe set. In addition, the UL subframe set is also signaled.
Proposal 10: For eIMTA-configured UE, the network shall provide an additional set of power control parameters. In addition, network shall provide UL subframe set configuration for PHR.
2.3 Paging

RAN2 has agreed that legacy and eIMTA UEs which are in IDLE follow the UL-DL configuration in SIB1. And, network can configure DL or special subframe of SIB1 configuration as paging subframe, since they are fixed subframes.
Proposal 11: DL and special subframe of SIB1 configuration are the potential paging subframe.

2.4 Random Access Procedure
PRACH shall be configured by fixed UL subframe, which may be just a subset of the UL subframe of SIB1 configuration. 

Proposal 12: PRACH is configured on fixed UL subframes.

2.5 RRM/RLM

RAN2 has agreed that RRM/RLM follows legacy behavior and subframes. However, since CRS is provided also on dynamic DL subframes, it is proposed that an eIMTA UE should be allowed to measure in dynamic subframe with CRS.

Proposal 13: eIMTA UE is allowed to measure in dynamic subframe with CRS.
2.6 Carrier aggregation

From RAN1 LS [2], it is clear that eIMTA and CA would be configured together. The eIMTA configuration of PCell and SCell is independent. However, the L1 signaling of dynamic configuration is carried on one DCI, and the DCI is transmitted at least on PCell PDCCH CSS.

Since there may be multiple indicators within the L1 signaling, network should indicate the corresponding cell for an indicator. 
Proposal 14: Network can configure eIMTA and CA together to a UE. If eIMTA and CA are configured together, there is only one eIMTA-RNTI for all its serving cells.
2.7 DRX operation
If DRX is configured for the UE, UE cannot receive the L1 signaling during DRX. The situation is similar to the L1 signaling misdetection and consequence is UE may be out-of-sync after DRX. UE shall apply default monitoring as described in section 2.1 after wake up from DRX. Furthermore, the DRX operation shall be affected by the eIMTA-RNTI monitoring on the configured subframe pattern.
Proposal 15: The eIMTA-RNTI monitoring on the configured subframe pattern does not affect DRX operation.
3 Conclusion
For the eIMTA operation, we have following proposals to progress discussion.
Proposal 1:
For eIMTA-configured UE, the network shall provide eIMTA-RNTI for L1 signaling monitoring and DL HARQ reference through dedicated signaling.

Proposal 2:
A UE starts to monitor PDCCH for eIMTA-RNTI after receiving the dedicate signaling. A UE stop monitoring PDCCH for eIMTA-RNTI after corresponding configuration is released/removed.

Proposal 3:
Define “fixed subframe” as the subframe that does not dynamically change UL-DL direction given the signaled configuration. Define “dynamic subframe” as the subframe that can change UL-DL direction dynamically by L1 signaling.

Proposal 4:
For eIMTA-configured UE, the network shall provide a subframe pattern for eIMTA-RNTI monitoring.

Proposal 5:
In addition to fixed DL subframe, a UE is expected to monitor all dynamic subframes without UL scheduling as DL subframe when it has not yet received any L1 signaling. Define such behavior as “default monitoring”.

Proposal 6:
RAN2 wait for R1 decision on the timing that the new configuration can be applied.

Proposal 7:
RAN2 does not consider mechanism to resolve configuration de-synchronization.

Proposal 8: A UE shall apply “default monitoring” when it is ambiguous about the DL-UL configuration.

Proposal 9: RAN2 is proposed to discuss implicit fallback to “default monitoring” or release eIMTA configuration after not receiving L1 signaling for consecutive eIMTA-RNTI subframes.

Proposal 10: For eIMTA-configured UE, the network shall provide an additional set of power control parameters. In addition, network shall provide UL subframe set configuration for PHR.
Proposal 11: DL and special subframe of SIB1 configuration are the potential paging subframe.

Proposal 12: PRACH is configured on fixed UL subframes.

Proposal 13: eIMTA UE is allowed to measure in dynamic subframe with CRS.
Proposal 14: Network can configure eIMTA and CA together to a UE. If eIMTA and CA are configured together, there is only one eIMTA-RNTI for all its serving cells.

Proposal 15: The eIMTA-RNTI monitoring on the configured subframe pattern does not affect DRX operation.
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