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1. Overall Description:

Based on RAN4 LS on required NR parameters from RAN4 perspective, RAN1 has discussed on the parameters related the reference signals to be used for RRM procedures.

RAN1 made the following agreements regarding NR-PSS/SSS sequence design at RAN1#NR-AH2 meeting.

	Agreement: 

Confirm Working Assumption for NR-SSS design from RAN1#89, with following changes
· Ordering of initial state:

· NR-SSS, initial value x(0) = 1, x(1) = 0, x(2) = 0, x(3) = 0, x(4) = 0, x(5) = 0, x(6) = 0

· The cyclic shift values [image: image2.png]
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 are jointly determined by the cell IDs carried by NR PSS (i.e., [image: image6.png]


) and NR SSS (i.e., [image: image8.png]


)), where the cell ID is given by [image: image10.png]NE = 3N + N
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Agreement: 

For NR-PSS:

· initial value x(0) = 0, x(1) = 1, x(2) = 1, x(3) = 0, x(4) = 1, x(5) = 1, x(6) = 1

Agreement: 

· NR-SSS sequence is mapped to consecutive 127 subcarriers as well as NR-PSS as follows:
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· Centre frequency of NR-PSS/SSS is aligned with centre frequency of NR-PBCH
· i.e. mapped on the 7th to 18th PRBs of the 24 PRBs used for the SS block
· Update agreements on number of NR-SSS signals with following change
· Number of SSS signals: 1008 post-scrambling 
· The number of NR physical cell IDs is 1008


RAN1 made the following agreements and working assumptions regarding the design of DMRS for NR-PBCH at RAN1#NR-AH2 meeting.

	Working assumption:
· Sequence type: Gold sequence

· If cross correlation issues are found, other sequences can be considered

· Sequence initialization from cell ID, and 2 or 3 bits from time identification 
· Different sequences in the N NR-PBCH symbols
· FFS: Using longer sequence, different mapping, different initialization etc.
Agreement:
· Equal DMRS density across NR-PBCH with 3 RE/PRB/Symbol
Agreement:
· DMRS have the same RE position in all NR-PBCH symbols


RAN1 made the following agreements and working assumptions regarding SS block composition and SS burst set composition at RAN1#NR-AH2 meeting. RAN1 respectfully asks RAN4 to check whether there are serious implications to UE AGC operation with SS block composition and SS burst set composition for 120 kHz and 240 kHz subcarrier spacing.
	Agreements:
· For the case of 2 PBCH symbols within the SS block: PSS-PBCH-SSS-PBCH

· PBCH RE mapping: Alt. 1, NR-PBCH coded bits of the NR-PBCH code block(s) are mapped across REs in N PBCH symbols, where N is the number of PBCH symbols in a NR-SS block

Agreements:
· Agree on pages 5, 7, 8 (30 kHz subcarrier spacing case) in R1-1711899

· Working assumption on pages 9, 10 (120, 240 kHz subcarrier spacing cases) in R1-1711899

· Working assumption can be revisited if there are serious implications to UE AGC operation. 
Agreements:
· For 15 kHz subcarrier spacing case,

· Map two SS blocks candidate locations to the slot of 14 symbols as follows

· First candidate location is at symbols 2-5

· Second candidate location is at symbols 8-11
Agreements:
· For 30 kHz subcarrier spacing case, the second SS block mapping pattern  is
· Map two SS blocks candidate locations to the slot of 14 symbols as follows

· First candidate location is at symbols  2-5

· Second candidate location is at symbols 8-11
· Note: In the case of NR-LTE coexistence, the first SS block mapping pattern (i.e., page 7 in R1-1711899) can be used
· Note: It is up to RAN4 to decide the SS block mapping pattern for each frequency band
Agreements:
· For 15 kHz, 30 kHz, and 120 kHz subcarrier spacing, the following mapping to slots in a half radio frame is agreed
· Note: For NR and LTE coexistence, duplex direction alignment can be achieved by subframe offset
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Agreements:
· For 240 kHz subcarrier spacing, the following mapping slot in a half radio frame is agreed
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RAN1 made the following agreements regarding time index indication based on SS block at RAN1#NR-AH2 meeting.

	Agreements: 

· Working assumption: 3 bits of SS block index are carried by changing the DMRS sequence within each 5ms period
· It can be further considered to limit the number of bits carried in this way to 2 if carrying 3 bits is shown to cause problems
· FFS: details of  scrambling of the PBCH which may or may not carry a part of timing information

· FFS: 5 ms half radio frame interval indication
· Remaining bits of the timing information are carried explicitly in the NR-PBCH payload

Agreements:
· An indication related to the synchronization information  is provided to the UE

· When there is the indication for a carrier, UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell (e.g., radio frame or SFN or symbol level synchronization)

· Note that it is up to RAN2 how to provide this indication

· Note that it is up to RAN4 about the feasibility of synchronization and its requirement


RAN1 made the following agreements and working assumptions regarding random access channel design including power ramping/control mechanism during random access procedure at RAN1#NR-AH2 meeting.
	Agreements:
· Confirm the working assumption on supporting format 3

· For formats with L=839

· Unrestricted sets are supported

· For restricted sets

· 1.25 kHz: Restricted set A supported, Restricted set B is FFS 

· 5 kHz: Restricted set is supported with FFS if Restricted set A, B or both are supported

· For L=127/139 with option 1, formats with 1,2,4,6, and 12 OFDM symbols are supported

· Number of symbols can be adjusted if problems are identified

Agreements:
· For 15 kHz subcarrier spacing,

· Agree on following preamble formats A2, A3, B4

· Working assumption on following preamble formats A0, A1, B0, B1, B2, B3, C0, C1

Preamble
format
# of 
Sequence
TCP
TSEQ
TGP
Path profile 
(Ts)
Path profile 
(us)
Maximum 
Cell radius
(meter)
Use case
A
0
1
144
2048
0
48 
1.56 
469
TA is already known or Very small cell
1
2
288
4096
0
96 
3.13 
938
Small cell
2
4
576
8192
0
144 
4.69 
2,109
Normal cell
3
6
864
12288
0
144 
4.69 
3,516
Normal cell
B

0
1
144
2048
0
48 
1.56 
469
TA is already known or Very small cell
1
2
192
4096
96
96 
3.13 
469
Small cell
2
4
360
8192
216
144 
4.69 
1,055
Normal cell
3
6
504
12288
360
144 
4.69 
1,758
Normal cell
4
12
936
24576
792
144 
4.69 
3,867
Normal cell
C

0

1

1240

2048

0

144

4.69

5300

Normal cell

1

2

1384

4096

0

144

4.69

6000

Normal cell

· Note 1: Unit is Ts, where Ts = 1/30.72MHz
· Note 2: PRACH preamble are aligned with OFDM symbol boundary for data with same numerology
· Note 3: Additional 16Ts for every 0.5ms should be included in TCP when RACH preamble is transmitted across 0.5ms boundary or from 0.5ms boundary
· Note 4: For format A, GP can be defined within the last RACH preamble among consecutively transmitted RACH preambles

· For 30/60/120 kHz subcarrier spacing, preamble format can be scaled according to subcarrier spacing. 

· Ts =1/(2*30720) ms for 30 kHz subcarrier spacing 

· Ts =1/(4*30720) ms for 60 kHz subcarrier spacing

· Ts =1/(8*30720) ms for 120 kHz subcarrier spacing

· Note that some of the formats may not be applicable to all subcarrier spacings
Agreements:
· The UE calculates the PRACH transmit power for the retransmission at least based on the most recent estimate pathloss and power ramping

· The pathloss is measured at least on the SS block associated with the PRACH resources/preamble subset

· UE behavior when reaching the maximum power

· If the recalculated power is still at or above the Pc,max

· The UE can transmit at maximum power even if it changes its TX beam
Agreements:
· All random access configuration information is broadcasted in all beams used for RMSI within a cell
· i.e, RMSI information is common for all beams
Agreements:
· At least for handover case, a source cell can indicate in the handover command, 
· Association between RACH resources and CSI-RS configuration(s)
· Association between RACH resources and SS blocks
· A set of dedicated RACH resources (FFS: time/frequency/sequence)
· Note that above CSI-RS configuration is UE-specifically configured

Agreements:
· For contention free case, a UE can be configured to transmit multiple Msg.1 over dedicated multiple RACH transmission occasions in time domain before the end of a monitored RAR window if the configuration of dedicated multiple RACH transmission occasions in time domain is supported.

· Note: The time resource used for ‘dedicated RACH in time domain’ is different from the time resources of contention based random access

· Note: Multiple Msg1 can be transmitted with same or different UE TX beams 

Agreements:
· For contention-based random access, an association between an SS block in the SS burst set and a subset of RACH resources and/or preamble indices is configured by a set of parameters in RMSI.
· RAN1 strives to use the same set of parameters for different cases, e.g. analog/hybrid/digital beamforming at gNB, level of gNB beam correspondence, number of SS blocks, number of frequency multiplexed PRACH resources, PRACH resource density in time etc.
· RAN1 strives to minimize the set of parameters.
· FFS the set of parameters
· FFS the number of SS blocks (if indicated in RMSI or MIB), e.g. the actually transmitted SS blocks or the maximum number (L).


RAN1 made the following agreements regarding RRM measurement based on SS block at RAN1#NR-AH2 meeting. As in the first agreements below, RAN1 respectfully asks RAN4 to check if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers.
	Agreements:
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,

· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured

· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier
· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier
· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers
Agreements:
· A fixed power offset defined in the specification shall be adopted between SSS and PBCH DMRS per frequency band


RAN1 made the following agreements regarding RRM measurement based on CSI-RS for L3 mobility at RAN1#NR-AH2 meeting.

	Agreements:
· Following CSI-RS properties for RRM measurement for L3 mobility are supported in NR

· Configurable periodicity (as already agreed)

· {5, 10, 20, 40, [80, 160]} ms are supported
· This does not mean periodicity will be configured per CSI-RS resource
· Configurable transmission bandwidth (as already agreed)

· FFS candidate values

· Configurable measurement bandwidth (as already agreed) and frequency location

· At least minimum carrier bandwidth for each frequency band/range and at least one additional wider bandwidth for each SCS (e.g., maximum UE bandwidth) are supported

· FFS other candidate values for wider bandwidth for each SCS

· Measurement of CSI-RS in subband/bandwidth part which may or may not contain SS Blocks is supported

· Configurable parameters for sequence generation 

· Configurable numerology

· For each frequency range, subcarrier spacing values applicable to data, CSI-RS for beam management and SS block in the frequency range are supported

· Association between CSI-RS for RRM measurement and SS block
· It is assumed that property of spatial QCL between SS block and CSI-RS for beam management will be reused
· Configurable CSI-RS time/frequency resource (as already agreed)

· CSI-RS design including RE mapping and density for beam management is assumed as baseline
· Note that above properties are relevant for RAN4 RRM measurement evaluations and not intended to be an exhaustive list of properties


RAN1 made the following agreements regarding radio link monitoring at RAN1#NR-AH2 meeting.

	Agreements:
· The RS used for RLM should have following properties 

· Periodic transmission with short enough periodicity

· Wideband transmission relative to bandwidth of active bandwidth part

· Supporting both single beam and multi-beam operations

· Representing control channel quality

· Both CSI-RS based RLM and SS block based RLM are supported

· FFS: whether or not only a single type of RS is configured to UE for RLM at a time
Agreements:
· NR should strive to provide aperiodic indication(s) based on beam failure recovery procedure to assist radio link failure (RLF) procedure, if same RS is used for beam failure recovery and RLM procedures. 
· Example 1: aperiodic indication(s) based on beam failure recovery procedure can reset/stop T310
· RAN2 can decide specific procedure
· Example 2: aperiodic indication(s) based on failure of beam recovery procedure
· How to use aperiodic indication can be decided in RAN2
· FFS: aperiodic indication(s) based on beam failure recovery procedure to assist RLF procedure if different RS is used


RAN1 will continue discussion further on the parameters related the reference signals to be used for RRM procedures.

2. Actions:

To RAN4 

ACTION: RAN1 would like RAN4 to take the above agreements into consideration in their future work. In addition, RAN1 respectfully asks RAN4 to check following aspects and to give a feedback to RAN1 if any concern is identified.
· SS block composition and SS burst set composition for 120 kHz and 240 kHz subcarrier spacing with considering UE AGC operation

· Inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers
3. Date of Next RAN WG1 Meetings:
RAN1#90

21 - 25 August 2017

Prague, Czech
RAN1-NR#3
 
18 - 21 September 2017

Nagoya, Japan
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