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1 Introduction
RAN1 has agreed that the solution should support both full-duplex and half-duplex in the inter-band TDD CA with different UL-DL configurations. And in the RAN2 #79 meeting, it was agreed to wait for the RAN1 decision regarding the scheduling direction for the half-duplex operation in the inter-band TDD CA with different UL-DL configurations.
In this contribution we analyses the impact to the DRX operation for possible solutions considered in RAN1.
2 Discussion
Since the half-duplex UE cannot simultaneously transmit and receive the data in the same subframe, in RAN1 #68 meeting, the following two alternatives were proposed for transmission direction selection on the conflicted subframe:

· Alt 1: the transmission direction of all subframes follow PCell SIB1 configuration
· Alt 2: the transmission direction is determined by eNB. A UE shall monitor DL channels/signals in a subframe when it is not required to perform UL transmission.
For alternative 1, the transmission direction always follows PCell’s SIB configuration on the conflicted subframe. UE only transmits or receives signal on SCell when SCell subframe has the same transmission direction as PCell. If alternative 1 is adopted, DL or UL resource could not be fully utilized according to traffic load since it cannot support flexible DL or UL scheduling on conflicted subframes.  

For alternative 2, the transmission direction depends on whether eNB schedules the UL transmission on the conflicted subframe. If UE receives a UL grant, the UL subframe is used for the UE to transmit UL signal, otherwise, the subframe is used as a DL subframe and the UE needs to monitor PDCCH on the conflicted subframe.
 If alternative 2 is adopted for half duplex operation, eNB could flexibly select the transmission direction on the PCell and SCell. However it is noted that DL or UL resource could not be fully utilized as well, and this flexible scheduling will cause additional DL-UL switch point when the DL subframe is selected on subframe 3 on SCell, and the UL subframe is selected for the conflicted subframe 4 on PCell, as shown in Fig. 1. If there is no additional GP configured for the additional DL-UL switch point, the DL and UL transmissions cannot be correctly received or transmitted by the UE. If an additional GP is inserted, it will cause a reduction of DL throughput and complicate the specification. 
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Fig. 1.  Additional DL-UL switch points are introduced

From eNB implementation perspective, alternative 2 would increase eNB complexity on the scheduler design since several aspects would impact the scheduler, e.g., synchronize HARQ retransmission for PUSCH, and traffic load for the UE.  If we want to avoid the additional GP for alternative 2, eNB should restrict the scheduling flexibility to avoid the cases as shown in Fig.1. Otherwise, the DL throughput will be impacted due to the additional GP. 

If we take above considerations into account, the following proposal is given. 

Proposal 1:  we slightly prefer that the transmission direction follows PCell for half duplex UEs. 

According to the proposal above, we must consider how the half-duplex UE monitors PDCCH during the active time if the subframe have different transmission direction from the PCell SIB1 configuration. We can have following two solutions:
Option 1: modify the definition of the PDCCH-subframe.
Option 2: modify the action of half-duplex TDD UE regarding PDCCH monitoring.

Since RAN 2 has agreed that PDCCH-subframe is defined per UE and union of DL and special subframe of the configured serving cell, so we consider the option 1have bigger specification impact. And it is not difficult for eNB to configure proper DRX since the UL/DL direction is fixed.
 For option 2, it needs to clarify which PDCCH-subframe the UE should monitor. In proposal 1, the scheduling direction follows the PCell, i.e., if it is DL subframe for the PCell, DL is prioritized over the UL for all serving cells. That is to say, the DL subframe is fixed and very clear to the UE.  Therefore, we can clarify that excludes the subframe which is UL direction in PCell SIB1 configuration from monitoring the PDCCH. In addition, there is already a similar description for half-duplex FDD UE in DRX operation, so we can amend the PDCCH monitoring for half-duplex TDD UE in a similar way to the half-duplex FDD UE. 

Proposal 2: the half-duplex TDD UE is not required to monitor the PDCCH in a subframe which is UL direction in PCell.
3 Conclusion

In the contribution, we have made the following proposals:

Proposal 1:  we slightly prefer that the transmission direction follows PCell for half duplex UEs. 

Proposal 2: the half-duplex TDD UE is not required to monitor the PDCCH in a subframe which is UL direction in PCell.
CR based on proposal made in this contribution is given R2-125530 [1].  
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