3GPP TSG RAN WG1 #99 Meeting





R1-1912594
Reno, US, November 18th – 22nd, 2019
______________________________________________________________________Agenda item: 7.2.4.7
Source: LG Electronics
Title: Discussion on NR Uu scheduling LTE sidelink
Document for: Discussion and decision
1. Introduction
In RAN1 #98bis meetings, the following agreements were made:
	Agreements:

· The NR DCI field to indicate X provides an index to a table of values

· The table of values is configurable, and has 8 values

· The size of the DCI field is fixed at 3 bits

Companies are encouraged to provide and justify values of X that can be configured in the table


In this contribution, we discuss details on NR Uu scheduling LTE SL.

2. Discussion 
For activating/releasing LTE SL configured grant type-2 resources by NR DCI, following operations are performed. It is assume that the receiver is equipped with both NR SL module and LTE SL module. First, the NR SL module receives NR DCI transmitted by gNB. Second, the NR SL module converts NR DCI to LTE DCI format 5A, which schedules LTE SL configured grant type-2 resources. Third, NR SL module delivers the converted LTE DCI format 5A to LTE SL module. From that point of time, LTE SL module assumes the LTE DCI format 5A is received from the eNB even though it received from NR SL module. Fourth, LTE SL modules follows LTE SL operation rule so that it applies activation/release of the relevant resources of the first LTE SL frame after (pre-)configured timing offset.
From this point of view, X ms reported from UE to gNB is the minimum time duration to the third operation described above, and NR DCI indicates X’ ms that is equal to or larger than X ms reported by UE. It’s expected that UE should be able to deliver the converted LTE SL DCI to the LTE SL module in X ms, but the actual time duration consumed for the relevant operations is up to UE implementation.
Proposal 1: Reported UE capability X is defined as the minimum time duration required for NR SL module to complete the transmission of converted LTE SL DCI to LTE SL module after completing the reception of NR DCI from gNB.
Observation 1: Following implementation choices are possible for inter-RAT DCI transmission when X is indicated by NR DCI.

· Alt 1. NR SL module transmits the converted LTE SL DCI to LTE SL module in X ms from NR DCI reception. LTE SL module applies activation/release to the next nearest LTE SL subframe after Z ms from the converted LTE SL DCI reception.

· Alt 2. NR SL module transmits the converted LTE SL DCI to LTE SL module at the next nearest LTE SL subframe after X ms from NR DCI reception. LTE SL module applies activatation/release to the LTE SL subframe right after Z ms from the converted LTE SL DCI reception.

If the size of NR DCI scheduling LTE SL is different from the size of SL DCI scheduling NR SL, DCI size alignment is needed to meet the DCI monitoring limit given search space. If the NR DCI is smaller than SL DCI, then NR DCI is zero padded to fit the size of SL DCI, and vice versa otherwise.
On the other hand, zero padding may degrade DCI detection performance as the effective code rate will become higher according to the increased DCI size by zero padding. To avoid this performance degradation, alternative solution will be that the network (pre-)configures a search space for monitoring NR DCI scheduling LTE SL, which does not overlap with the search space for NR SL DCI scheduling NR SL.
Proposal 2: Network is expected to guarantee that the size of NR DCI scheduling LTE SL is always equal to or smaller than the size of one of the NR SL DCIs scheduling NR SL. If the size of NR DCI scheduling LTE SL is larger than NR SL DCI scheduling NR SL, one of the following options can be applied.
· Alt 1. NR SL DCI scheduling NR SL is zero-padded to match the size of NR DCI scheduling LTE SL
· Alt 2. A search space non-overlapped with the search space for NR SL DCI scheduling NR SL, is (pre-)configured for monitoring NR DCI scheduling LTE SL.

3. Conclusion
In this contribution, several aspects on NR Uu scheduling LTE SL were discussed. The following proposal was made:
Proposal 1: Reported UE capability X is defined as the minimum time duration required for NR SL module to complete the transmission of converted LTE SL DCI to LTE SL module after completing the reception of NR DCI from gNB.
Observation 1: Following implementation choices are possible for inter-RAT DCI transmission when X is indicated by NR DCI.

· Alt 1. NR SL module transmits the converted LTE SL DCI to LTE SL module in X ms from NR DCI reception. LTE SL module applies activation/release to the next nearest LTE SL subframe after Z ms from the converted LTE SL DCI reception.

· Alt 2. NR SL module transmits the converted LTE SL DCI to LTE SL module at the next nearest LTE SL subframe after X ms from NR DCI reception. LTE SL module applies activatation/release to the LTE SL subframe right after Z ms from the converted LTE SL DCI reception.

Proposal 2: Network is expected to guarantee that the size of NR DCI scheduling LTE SL is always equal to or smaller than the size of one of the NR SL DCIs scheduling NR SL. If the size of NR DCI scheduling LTE SL is larger than NR SL DCI scheduling NR SL, one of the following options can be applied.
· Alt 1. NR SL DCI scheduling NR SL is zero-padded to match the size of NR DCI scheduling LTE SL
· Alt 2. A search space non-overlapped with the search space for NR SL DCI scheduling NR SL, is (pre-)configured for monitoring NR DCI scheduling LTE SL.
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