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1
Introduction
A number of agreements and working assumptions related to UL-DL reconfiguration signalling were reached in RAN1#75 and captured into the Chairman’s minutes [1]: 

Working assumption:

· Reconfiguration between 5ms and 10ms switching point periodicity shall be supported
· FFS issues related to subframe #6, particularly,

· How to handle the case when eIMTA is enabled, whether or not/how to support broadcast (e.g., SI/P/RA-RNTI) related operations in subframe #6 if the subframe is a special subframe indicated by SIB1 but a regular DL subframe indicated by the dynamic subframe configuration 

Agreement:
· The group common DCI is only in Pcell CSS for a UE

Agreement:

· If UE detects L1 signaling conveying a valid UL-DL configuration for a radio frame,

· UE shall monitor the non-DRX DL subframes or special subframes indicated by explicit L1 signaling

Working Assumption:

· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, 

· UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration 

 Working assumption:

· The periodicity of the reconfiguration signals includes at least the following:

· 10, 20, 40, 80ms

· A UE shall monitor the reconfiguration signals only in downlink subframes or special subframes according to SIB1

· The UE may be configured to monitor the reconfiguration signals in more than one subframe between two adjacent periodic instances

· FFS which subframes

· The detected configuration is valid for  a window where the window has a duration equal to the periodicity of the reconfiguration signals

· May subject to an application delay

· A UE shall assume the same configuration for two or more reconfiguration signals, if the two or more reconfiguration signals are detected in subframes within a window of a duration equal to the periodicity of the reconfiguration signals

· The UE cannot assume the same configuration for reconfiguration signals detected in subframes across different windows

· FFS detailed configuration table for the reconfiguration signals – Zukang (CATT), initial draft in R1-136025
· Companies are encouraged to check the draft and provide comments to Zukang

· Email discussion R1-136025 aiming to reach consensus till 11/29 – Zukang (CATT).

Moreover, some of the related issues were discussed further over the email reflector, with the outcome captured in [2]. However, many of the smaller design aspects are still open and to be decided in RAN1#76. This contribution present our views on the remaining open issues related to UL-DL reconfiguration signaling.
2
Remaining open issues for UL-DL reconfiguration signalling
UE behaviour upon reception of reconfiguration CSI

UE behaviour in relation to UL-DL re-configuration signalling was one of the open point identified in RAN1 email reflector discussion [75-02], with two possible alternatives:
· Behavior 1: If a UE is configured to monitor in multiple subframes reconfiguration DCIs for radio frames 
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, the UE may skip decoding the reconfiguration DCI for radio frames 
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 if the UE has successfully decoded at least one reconfiguration DCI  for radio frames 
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· Behavior 2: If a UE is configured to monitor in multiple subframes reconfiguration DCIs for radio frames 
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, the UE shall or may assume the same UL-DL configuration indicated by the reconfiguration DCIs for radio frames 
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Essentially the two alternatives relate to the same issue: if the UE is configured to monitor reconfiguration DCI in multiple subframes, can it assume that the same DCI is transmitted in each subframe carrying reconfiguration DCI, or can the eNodeB change its decision on the upcoming UL-DL configuration “on the fly”, after already signalling one UL-DL configuration to the UE? 

In our view, it is natural the assume, that once the eNodeB has decided on a UL-DL configuration to be applied in the next (or current) one or more radio frames 
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, it shall not change the decision during those radio frames. Otherwise there would easily be complicated error cases due to UEs missing the (re)-reconfiguration. Moreover, if the intention is that the eNodeB changes the UL-DL configuration more often, it should configure shorter periodicity, such as 10 ms,  for the reconfiguration signalling to begin with. Therefore, see it as necessary to capture Behavior 2 above into the specifications. 

Behaviour 1 is in a sense a natural consequence of confirming Behaviour 2. However, as whether the UE operates according to Behaviour 1 or not (i.e. whether it always tries to decode configuration DCI) should not impact system operation as such, we see no need to specifically capture that into the specifications.

Proposal #1. Capture  the UE behaviour 2 in R1-136066:

Behavior 2: If a UE is configured to monitor in multiple subframes reconfiguration DCIs for radio frames 
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, the UE shall or may assume the same UL-DL configuration indicated by the reconfiguration DCIs for radio frames 
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The need for 80 ms reconfiguration periodicity
Another open point in R1-136066 was the need for UL-DL reconfiguration periodicity of 80 milliseconds. In our view, the reconfiguration signalling should be signed to be flexible enough to cover a large range of scenarios, including ones with sub-optimal backhaul with reasonably large latency. Also, one likely reason for applying dynamic UL-DL reconfiguration is to facilitate eNB energy savings as well as to minimize interference during low network load by configuring an UL heavy configuration. Moreover, the specification impact of supporting 80 ms reconfiguration periodicity is rather trivial and already outlined in R1-136066. Therefore our recommendation is to support also 80 ms periodicity for UL-DL reconfiguration.

Proposal #2. Confirm the support of 80 millisecond reconfiguration periodicity.   

Subframes to carry reconfiguration DCI

R1-136066 confirms that the subframes carrying reconfiguration DCI are signalled using a bitmap, and include at least subframes {0, 1, 5, 6}. It remains open if the DCI may be conveyed via other subframes too. Another open issue is in which radio frame the reconfiguration DCI can be carrier.

In our view, subframes already agreed, i.e. {0, 1, 5, 6} are a reasonable set, with the benefit of being agnostic to the SIB-1 signalled UL-DL configuration and resulting in a simple solution (1 bitmap suffices). 

Proposal #3. The reconfiguration DCI can be configured to be transmitted in subframes {0, 1, 5, 6}

Finally, regarding the radio frames in which reconfiguration DCI may be transmitted, for the purpose of providing the eNodeB with the means to flexibly balance PDCCH load, it makes sense to allow the use of second last radio frame with larger periodicities, i.e. 40 ms and 80 ms. 

Proposal #4. The reconfiguration DCI can be transmitted in the following radio frames:

· 10 ms periodicity: 1st radio frame
· 20 ms periodicity: 2nd radio frame  
· 40 ms periodicity:  3rd and 4th radio frame
· 80 ms periodicity:  7th and 8th radio frame
3
Conclusion
In this contribution  we discussed the remaining open issues related to eIMTA reconfiguration signalling. We make the following proposals:
Proposal #1. Capture  the UE behaviour 2 in R1-136066:

Behavior 2: If a UE is configured to monitor in multiple subframes reconfiguration DCIs for radio frames 
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, the UE shall or may assume the same UL-DL configuration indicated by the reconfiguration DCIs for radio frames 
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Proposal #2. Confirm the support of 80 millisecond reconfiguration periodicity.   

Proposal #3. The reconfiguration DCI can be configured to be transmitted in subframes {0, 1, 5, 6}

Proposal #4. The reconfiguration DCI can be transmitted in the following radio frames:

· 10 ms periodicity: 1st radio frame
· 20 ms periodicity: 2nd radio frame  
· 40 ms periodicity:  3rd and 4th radio frame
· 80 ms periodicity:  7th and 8th radio frame
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