Page 8
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 Meeting #92	                         	    R1-1802041
Athens, Greece, February 26th – March 2nd, 2018

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Source: 	CMCC
[bookmark: Title]Title:	Discussion on remaining issues for semi-static DL-UL assignment and dynamic SFI
Agenda item:	7.1.3.1.3
[bookmark: DocumentFor]Document for:	Discussion & Decision
1. [bookmark: _Toc120549591]Introduction
In RAN1#91, the following agreements for semi-static DL/UL assignment are made,
Agreements:
· For the cell-specific RRC configuration of the semi-static DL/UL assignment,
· Add additional periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)
· Also support 2 concatenated DL-unknown-UL periodicity
· Add 1 bit in semi-static DL/UL assignment to indicate if the second periodicity is included
· The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms
· When two perodicities are included, the corresponding parameters are independently configured.
· Note: it will be discussed to preclude some combinations (no additional higher-layer impact)

In this contribution, remaining issues for supporting 2 concatenated DL-unknown-UL periodicity are discussed and corresponding text proposal is provided.
2. Discussion on remaining issues for concatenated DL-unknown-UL periodicity
2.1 Discussion on frame alignments for concatenated DL-unknown-UL periodicity
For single DL-unknown-UL periodicity configuration, the periodicity is chosen from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms, and there will be integer number of semi-static DL/UL assignment in each radio frame. But when 2 concatenated DL-unknown-UL periodicity are configured, integer number of semi-static DL/UL assignments in each radio frame can not be always guaranteed. For example, two periodicities 2ms and 1ms form a total 3 ms periodicity, and there are different frame alignment realizations. As shown in Figure. 1, the aligned radio frames for 2ms+1ms can be SFN 0, 3… or 1,4…. 
Different alignment positions will result in different downlink and uplink transmission distribution in the same radio frame. Supposing the transmission direction in first DL-unknown-UL periodicity X is DDSU, and the transmission direction in second DL-unknown-UL periodicity Y is SU, where S denotes special slot which contain DL, flexible and UL symbols, then the transmission distribution in the first 3ms of SFN1 for example 1 is “SUSUDD”, while for example 2 is “DDSUSU”. If UE makes different assumptions for the alignment position with gNB, it will cause misunderstanding on the direction of slots numbered based on subframe. Therefore, the alignment position for DL-unknown-UL periodicity and radio frame should be defined.


Figure.1 frame alignment examples for X=2ms and Y=1ms
One simple way to realize this is to determine the alignment position. For example, the start of SFN #0 should be aligned in time with the start of a single periodicity or the first periodicity in a concatenated periodicity.
For single DL-unknown-UL periodicity, UE can determine the starting slots of each periodicity satisfying






where N is the number of slots in each DL-unknown-UL periodicity, andis the slot index in radio frame,andis the number of slot in one radio frame with subcarrier parameter. 
For 2 concatenated DL-unknown-UL periodicity X + Yms, UE can determine the starting slots of X satisfying


and the starting slots of Y satisfying




where is the number of slots in X, and the number of slots in Y.
Proposal 1: The start of SFN #0 should be aligned in time with the start of a single or a concatenated DL-unknown-UL periodicity.





Proposal 2: For the single period semi-static DL/UL assignment, the starting slots of each periodicity satisfying, where N is the number of slots in each DL-unknown-UL periodicity, andis the slot index in radio frame,andis the number of slot in one radio frame with subcarrier parameter.




Proposal 3: For 2 concatenated DL-unknown-UL periodicity X + Yms, the starting slots of period as Xms satisfying, and the starting slots of period as Yms satisfying , where is the number of slots in X, and the number of slots in Y.

2.2 Discussion on UE behaviour on SPS and grant-free transmission on flexible resources
In RAN1 #91 meeting, it was agreed that type 1 and type 2 UL transmission without grant (except the first activated resource) is treated as “measurement” when determining the transmission direction. The first activated resource of type 2 UL transmission without grant which is indicated via a DCI format with CRC scrambled by CS-RNTI shall be treated as “UE-specific data”. This part of agreement has not been captured into current spec. 
In addition, transmission direction related to downlink SPS transmission is omitted in existing agreements. It should be similarly to type 2 UL transmission without grant. The first activated resource shall be treated as “UE-specific data” and the following scheduled resource shall be treated as “measurement”.
[bookmark: _GoBack]Then a potential ambiguity on SFI occurs, for an UE configured with DL SPS and type 1/type 2 UL transmission without grant simultaneously, if their following scheduled resource collide on a slot which is indicated as flexible by high layer signalling and no dynamic SFI received, how does UE make assumption on transmission direction? As described above, the following scheduled resource of DL SPS and UL transmission without grant are both treated as “measurement”, and there is no overriding rule between the two “measurement” transmissions based on current agreement. An intuitive solution is to require eNB to make sure no ambiguity on slot direction among all these configured scheduling. This could be achieved via dynamic SFI.
Proposal 4: Applying SFI to avoid ambiguity on transmission direction of flexible slots with configured of DL SPS and UL grant-free transmission.

3. conclusions
In this contribution, we discussed the remaining issues for semi-static DL-UL assignment and SFI, we propose:
Proposal 1: The start of SFN #0 should be aligned in time with the start of a single or a concatenated DL-unknown-UL periodicity.





Proposal 2: For the single period semi-static DL/UL assignment, the starting slots of each periodicity satisfying, where N is the number of slots in each DL-unknown-UL periodicity, andis the slot index in radio frame,andis the number of slot in one radio frame with subcarrier parameter.




Proposal 3: For 2 concatenated DL-unknown-UL periodicity X + Yms, the starting slots of period as Xms satisfying, and the starting slots of period as Yms satisfying , where is the number of slots in X, and the number of slots in Y.
Proposal 4: Applying SFI to avoid ambiguity on transmission direction of flexible slots with configured of DL SPS and UL grant-free transmission.
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