3GPP TSG RAN WG1 Meeting Ad-Hoc				R1-1710353
Qingdao, P.R. China27th–30th June 2017
Agenda Item:	5.1.8
Source: 	LG Electronics
Title: 	Remaining details on DL sharing between LTE and NR
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:	Discussion and decision
1. Introduction
This contribution discusses remaining issues for LTE-NR sharing on downlink resources. 
2. Discussion on SS block transmission
The possible scenarios of downlink sharing between LTE and NR can include FDM, TDM, and FDM + TDM in different subframe. When FDM is used, it is assumed that NR carrier and LTE carrier do not share the frequency. Thus, transmission of SS block can be performed equally to other NR carrier as long as the bandwidth of NR carrier exceeds the required minimum bandwidth for SS block transmission. For FDM+TDM is used, if FDM portion is sufficiently large than SS block bandwidth, SS block can be transmitted in FDM portion. When TDM is used, to avoid CRS OFDM symbols by NR signals, it is challenging to transmit SS block in LTE normal subframes. One approach is to transmit SS block in MBSFN subframes. In case SS blocks are transmitted in a defined set of subframes/slots, LTE and NR frame boundary can be shifted such that SS block can be transmitted in LTE MBSFN subframes. 
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[bookmark: _Ref485310310]Figure 1. Illustration of SS block transmission in NR carrier
As MBSFN subframe may use 2 OFDM symbols for LTE PDCCH, if SS block is placed OFDM symbol 3 to 6, there is no room for RMSI CORESET in the first slot of MBSFN subframe. Thus, it can be considered to utilize 7 OS slot for RMSI transmission or mini-slot transmission for RMSI transmission. Figure 1 shows an example of transmission of SS block, and RMSI CORESET and RMSI PDSCH in one of MBSFN subframe. 
In other words, reserved resource for LTE PDCCH in MBSFN subframe may be indicated for RMSI transmission or RMSI may be transmitted in second slot of LTE MBSFN subframe. Alternatively, one bit can be indicated in PBCH which indicates LTE-NR TDM. If this flag is indicated, a UE can assume that at least 2 symbols in each subframe are reserved for LTE signals. Based on the information, different SS block mapping may be assumed. 
Proposal 1: If NR supports stand-alone operation when NR carrier shares spectrum with LTE in TDM manner, necessary signalling to indicate reserved resource for LTE signals should be supported. 
Also, SS block transmission is expected to be periodic where default periodicity is 20 msec. When there are MBMS transmission in the configured MBSFN subframe for NR SS block transmission, the resource may be indicated to UEs such that a UE can assume SS block would be skipped in such subframes.
3. Discussion on PRB grid alignment
When LTE and NR are TDM-ed, PRB grid alignment between LTE and NR are not easily feasible due to DC tone and odd system bandwidth. In NR, a UE may not know system bandwidth at PBCH reading. Thus, without system bandwidth information, PRB grid for RMSI and other signaling needs to be constructed. As discussed in our companion contribution [1], PRB grid can be constructed based on SS block or center of carrier. Figure 2 shows an example of PRB grids in LTE and NR. 
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[bookmark: _Ref485315663]Figure 2. Mis-aligned PRBs between LTE and NR
Thus, when dynamic scheduling of NR in normal subframe using mini-slot or MBSFN subframe is used for FDM between NR and LTE, scheduling should avoid overlaps of LTE and NR PRBs in one or more of subcarriers. 

4. Conclusion
We proposed the followings. 
Proposal 1: If NR supports stand-alone operation when NR carrier shares spectrum with LTE in TDM manner, necessary signalling to indicate reserved resource for LTE signals should be supported.
5. Reference
[bookmark: _GoBack][1] R1-171032, “Remaining details on wider bandwidth operation”, LG Electronics

image2.emf
subframe #0 subframe #1 subframe #2

LTE

R

M

S

I 

C

O

R

E

S

E

T

NR

subframe #8 subframe #9 subframe #0

SS block

RMSI CORESET

RMSI PDSCH


image3.emf
RB#

X

RB#

X+1

RB#

X+2

RB#

X+3

RB#

Y

RB#

Y+1

RB#

Y+2

RB#

Y+3

LTE NR

DC tone

RB#

X

RB#

X+1

RB#

X+2

RB#

X+3

RB#

Y

RB#

Y+1

RB#

Y+2

RB#

Y+3

LTE NR

DC tone

Odd LTE system BW

Even LTE system BW


