3GPP TSG RAN WG1 meeting #85                          R1-164492
Nanjing, China, 23rd - 27th May 2016
Agenda Item:
6.1.3
Source: 
LG Electronics

Title: 
Clarification on DL ending partial subframe
Document for:
Decision
1. Discussion
In this paper, we clarify the UE behaviour for the reception of DL ending partial subframe and discuss the duration of PDCCH in DL ending partial subframe.

1.1. DL control channel reception in ending partial subframe
For the discussion on DL control channel reception in ending partial subframe, we cite a sentence from TS 36.213 Section 13A as follows.

	If a UE detects PDCCH with DCI CRC scrambled by CC-RNTI in subframe n, and the UE does not detect PDCCH with DCI CRC scrambled by CC-RNTI in subframe n-1, and if the number of occupied OFDM symbols for subframe n indicated by the Subframe configuration for LAA field in subframe n is less than 14, the UE is not required to receive any other physical channels in subframe n.


A prerequisite behind the above statement is that a UE succeeds to detect the common PDCCH in ending partial subframe n even if the UE does not detect the common PDCCH in subframe n-1. Furthermore, even though partial subframe is not the valid subframe for CSI measurement, it is not prohibited that UE utilizes ending partial subframe for CSI measurement. Thus, a UE can be typically implemented to try to detect the common PDCCH in the ending partial subframe n if the common PDCCH in subframe n-1 is not detected.
Observation 1: A typical UE implementation may try to decode the common PDCCH in the ending partial subframe even if the number of occupied OFDM symbols for the ending partial subframe is not indicated from the previous subframe.
With the above observation, there is no reason that a UE cannot decode UE-specific PDCCH in the ending partial subframe even if the UE does not detect the common PDCCH in the previous subframe. If a UE is required to receive UE-specific PDCCH in the ending partial subframe without the previous subframe, it can be beneficial especially for Rel-14 eLAA since the subframe including only UL grant can be transmitted shorter than 1 ms.
Suggestion 1: A UE is required to decode UE-specific PDCCH as well as the common PDCCH in the ending partial subframe even if the number of occupied OFDM symbols for the ending partial subframe is not indicated from the previous subframe.
For EPDCCH decoding in the ending partial subframe, it is not simple for UE implementation since DM-RS pattern is different according to the number of occupied OFDM symbols in DwPTS. Nevertheless, it can be considerable for the reception of UL grant in EPDCCH of the ending partial subframe considering that the minimum latency from UL grant to UL transmission is 4 ms.
Suggestion 2: Consider whether a UE can receive EPDCCH in the ending partial subframe even if the number of occupied OFDM symbols for the ending partial subframe is not indicated from the previous subframe.
1.2. Duration of PDCCH in ending partial subframe
The duration of PDCCH in ending partial subframe is up to 2 same as the DwPTS. PSS for frame structure 2 (TDD) is transmitted on 3rd OFDM symbol while PSS for frame structure 3 is transmitted on the last OFDM symbol in the 1st slot. Therefore, especially for special subframe configurations 0 and 5 where the number of occupied OFDM symbol is 3, a UE cannot be expected to receive any DL signals and channels in 3rd symbol.
Observation 2: No DL signals and channels are transmitted in 3rd symbol of 3 symbol DwPTS for LAA.

Based on the above observation, three options can be considered.

· Option 1: Duration of PDCCH for special subframe configuration 0/5 is up to 3 for frame structure 3.
· Option 2: The length of special subframe configuration 0/5 is changed to 2 OFDM symbols for frame structure 3.
· Option 3: How to fill the 3rd symbol in DwPTS of special subframe configuration 0/5 is up to eNB implementation.
Option 1 seems beneficial if UL grant only subframe is transmitted with 3 symbol DwPTS considering that several multi-subframe scheduling DCIs may need wider PDCCH region in Rel-14 eLAA. Option 2 can be useful with respect to co-existence in unlicensed band because dummy signal transmission is minimized. To support Option 3, any further specification work is not needed.
Suggestion 3: Consider following options for the 3rd symbol in DwPTS of special subframe configuration 0/5.
· Option 1: Duration of PDCCH for special subframe configuration 0/5 is up to 3 for frame structure 3.

· Option 2: The length of special subframe configuration 0/5 is changed to 2 OFDM symbols for frame structure 3.

· Option 3: How to fill the 3rd symbol in DwPTS of special subframe configuration 0/5 is up to eNB implementation.
2. Text proposals for section 13 A in TS 36.213
We propose the correction corresponding to the discussion on DL control channel reception in ending partial subframe with following two alternatives.
· Original: If a UE detects PDCCH with DCI CRC scrambled by CC-RNTI in subframe n, and the UE does not detect PDCCH with DCI CRC scrambled by CC-RNTI in subframe n-1, and if the number of occupied OFDM symbols for subframe n indicated by the Subframe configuration for LAA field in subframe n is less than 14, the UE is not required to receive any other physical channels in subframe n.
· Alt. 1: If a UE detects PDCCH with DCI CRC scrambled by CC-RNTI in subframe n, and the UE does not detect PDCCH with DCI CRC scrambled by CC-RNTI in subframe n-1, and if the number of occupied OFDM symbols for subframe n indicated by the Subframe configuration for LAA field in subframe n is less than 14, the UE is not required to receive EPDCCH and PDSCH in subframe n.
· Alt. 2: If a UE detects PDCCH with DCI CRC scrambled by CC-RNTI in subframe n, and the UE does not detect PDCCH with DCI CRC scrambled by CC-RNTI in subframe n-1, and if the number of occupied OFDM symbols for subframe n indicated by the Subframe configuration for LAA field in subframe n is less than 14, the UE is not required to receive PDSCH in subframe n.
