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1. Overview
In RAN1 #89 meeting, there is limited time for discussion to reach any agreement on SS block index indication. However, in RAN1 #88bis Spokane meeting [1], there was some agreements as below. 
	Agreements:
· RAN1 strives to supports combining NR-PBCH
· The different options to be considered:
· Across SS Burst Set
· Within SS Burst Set 
· Within subset of an SS burst set, e.g. within an SS burst, within  a number of slot(s) etc.

	Agreements:
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)
· PBCH phase reference: DMRS
· PBCH TTI: 80 msec



	In this contribution, we provided some analysis on the potential different ways of indicating SS block time index on the advantages and disadvantages for consideration when making the decision. 


2. Potential solutions for SS block index indication
Based on the contribution review in the previous meetings, the potential solutions can be categorized as:
· Option 1: explicit indication in MIB
· Option 2: implicit indication via DMRS sequence
· Option 3: hybrid indication by DMRS sequence + MIB.
The analysis for the different options is provided as below table for consideration.



Table 1. Analysis of potential solution for SS block index indication
	
	Pro.
	Cons.

	Option 1: 
MIB
	· Sufficient flexibility and forward compatibility with possible extension
· Reliable performance

	· Decoding of MIB 
· More bits in MIB for indication

	Option 2: 
DRMS
	· No need to decode MIB
· Smaller MIB size
	· Unreliable given up to 128 (7 bits time index) possibilities
· Difficult for extension
· A large number of DMRS

	Option 3: 
DMRS + MIB
	· Slightly small MIB size 

	· Decoding of MIB
· More  DMRSs are needed.
· Reliability depends on the number of time index indicated by DMRS



Observation 1: Both the hybrid solution and MIB solution will require the decoding of MIB.
Observation 2: Reliability issue of DMRS based solution is a challenge for its feasibility.

Regarding to decoding complexity of PBCH for MIB based solutions, actually it may not be a big issue because:
· UE can perform RRM measurement based on PSS/SSS detection and known SS burst set periodicity information. SS block index information is needed mainly for handover case where RACH resource configuration is associated with SS block.
· For Idle mode UE, there is no need to decode PBCHs for the other cells, i.e., no difference than the behavior in LTE for idle mode UEs.
· For connected mode UE, the UE can perform the measurement and decode PBCHs of the cells to be reported for SS block index information, i.e., there is no need for the UE to decode all cells’ PBCH.
· In case of synchronized network (likely for TDD network), UE can just indicate the serving cell SS block index corresponding to the reported beam for measurement reporting so that gNB can derive the SS block index according to the timing relation of the serving cell and reported cells.
· RRM measurement may typically take several samples so that PBCH decoding can also be done with combining for reliable performance. In that sense, there is no demand for one-shot decoding.
· On the other hand, UE will anyway decode PBCH for the target cell even in LTE.
Observation 3: PBCH decoding can be limited and required only for the cells to be reported
Observation 4: One-shot decoding for PBCH is not necessary since RRM measurement will anyway take a few samples for the connected UEs.
Observation 5: There is no need of PBCH decoding for the idle mode UEs.

Proposal 1: gNB can configure UE whether to report the serving cell SS block index or reported cell SS block index for measurement reporting to avoid PBCH decoding in case of synchronized network.
[bookmark: OLE_LINK6]Proposal 2: MIB solution for SS block index indication is feasible with the acceptable complexity and reliable performance.

For the detailed MIB based solution, a design is provided and examined in the companion contribution [2] which will be submitted by 6/19 11pm PDT. The proposed solution also addresses the feasibility of NR-PBCH combining with time varying data.

3. Conclusion
In this paper, we provided some analysis and discussion on the potential solution for SS block time index indication with the following observations:
Observation 1: Both the hybrid solution and MIB solution will require the decoding of MIB.
Observation 2: Reliability issue of DMRS based solution is a challenge for its feasibility.
Observation 3: PBCH decoding can be limited and required only for the cells to be reported
Observation 4: One-shot decoding for PBCH is not necessary since RRM measurement will anyway take a few samples for the connected UEs.
Observation 5: There is no need of PBCH decoding for the idle mode UEs.

The following proposals are presented for consideration in RAN1 group discussion:
Proposal 1: gNB can configure UE whether to report the serving cell SS block index or reported cell SS block index for measurement reporting to avoid PBCH decoding in case of synchronized network.
Proposal 2: MIB solution for SS block index indication is feasible with the acceptable complexity and reliable performance.
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