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1 
Introduction
In the previous RAN4 meeting there were some discussions on NR cell identification requirements [1]. Regarding to the current RAN1 agreements on NRSS design [2], e.g. PSS/SSS and NRSS block mapping, the further discussion on the cell identification requirements in RAN4 can be provided.
2 Discussion on the cell identification requirements 
As like LTE cell identification, for NR cell identification the detection is claimed to be successful only when both the PSS and SSS are correctly detected and the timing offset is within half CP length. But for NR cell ID detection, the PSS/SSS detection is enough to obtain the correct ID but not for the correct timing detection. Each SS block in a same SS burst set is intended for a specific beam in multiple beams operation in NR. In other words, all of SS blocks within a SS burst set conveyed same cell ID indeed. In principle, when detecting the cell ID which composed by NR-PSS ID and NR-SSS ID, all SS blocks within a search window (e.g. 5ms SS transmission window) can be used . Generally after the cross-correlation between the received signal within a search window and the local reference PSS sequence more than one correlation peak can be found as shown in the figure below. And since PSS/SSS ID conveyed by SS blocks within a SS burst set can be same identical, all of these correlation peaks can provide the correct PSS ID and timing/frequency synchronization potentially.  
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Figure1.Timing synchronization by multiple SS blocks
However, it shall be noted that only the symbol level timing can be provided by the multiple PSS/SSS correlation peaks within a SS transmission window but not the slot boundary and SS burst boundary timing. For example, in Figure 1, total 4 strongest correlation peaks (p1,p2, p3, p4) were observed. But with these detected peaks, only the symbol boundary can be justified because UE search window starts arbitrarily.  The correct slot boundary and SS burst boundary can’t be identified without the SS block time index. 
Observation 1: Slot / SS burst boundary are still ambiguous with PSS/SSS detection unless the SS blocks index known.

That is, SS block time index is definitely necessary for a successful cell identification procedure. This is different with LTE’s cell identification indeed. While in the latest RAN1 meeting, it was agreed that SS block time index should be carried by PBCH DMRS and PBCH payloads in a same SS block as PSS/SSS located in. 

	Agreements:
· SS block time locations are indexed from 0 to L-1 in increasing order within a half radio frame according to the agreed SS burst set composition

· For the case of L = 8 or L = 64, 3 LSBs of SS block time index are indicated by 8 different PBCH-DMRS sequences {a_0,…, a_7}

· For the case of L = 4, 2 LSBs of SS block time index are indicated by 4 different PBCH-DMRS sequences {b_0,…, b_3} 
· One remaining bit out of 3 LSBs is set to 0 and not transmitted by PBCH
· {a_0,…,a_3} are same with {b_0, …, b_3} for a given cell ID



Observation 2: SS block index which are required to acquire the correct slot/SS burst timing boundary can be obtained with 
· PBCH DMRS index detection if L= 8 or L=4
· PBCH DMRS index detection and PBCH payloads decoding if L= 64
Thus in order to achieve a successful NR cell identification including the correct synchronization of the slot/ frame or SS burst timing, additional PBCH DMRS and PBCH detection are needed. 
Observation 3: From RAN4 perspective when defining the NR cell identification requirements the more considerations are desired in comparison with in LTE.

· PBCH DMRS detection delay in sub-6GHz bands
· Both PBCH DMRS detection and PBCH decoding delay in mmWave bands
Based on the observations above, it can be concluded that:

Proposal 1: The delay requirement for NR cell identification can be composed of:

· NR PSS/SSS detection delay
· SS RSRP measurement delay
· PBCH DMRS detection delay in sub-6Ghz band or “PBCH DMRS detection + PBCH decoding delay” in mmWave bands

However, it is still open that SS RSRP based on NR SSS only or NR SSS with PBCH DMRS together. With the later option (“NR SSS with PBCH DMRS”), it seems the delay of PBCH DMRS detection could be included in the delay of RSRP measurement. Thus as other alternative, we can proposed: 

Proposal 1a: The delay requirement for NR cell identification can be composed of:

· NR PSS/SSS detection delay
· SS RSRP measurement delay (including PBCH DMRS detection delay)

· PBCH decoding delay” in mmWave bands only
3 Conclusion
In this contribution some consideration on NR cell identification requirements was provided. The following observations and proposals can be drawn: 
Observation 1: Slot / SS burst boundary are still ambiguous with PSS/SSS detection unless the SS blocks index known.

Observation 2: SS block index which are required to acquire the correct slot/SS burst timing boundary can be obtained with 

· PBCH DMRS index detection if L= 8 or L=4

· PBCH DMRS index detection and PBCH payloads decoding if L= 64
Observation 3: From RAN4 perspective when defining the NR cell identification requirements the more considerations are desired in comparison with in LTE.

· PBCH DMRS detection delay in sub-6GHz bands
· Both PBCH DMRS detection and PBCH decoding delay in mmWave bands
Proposal 1: The delay requirement for NR cell identification can be composed of:

· NR PSS/SSS detection delay
· SS RSRP measurement delay
· PBCH DMRS detection delay in sub-6Ghz band or “PBCH DMRS detection + PBCH decoding delay” in mmWave bands

Proposal 1a: The delay requirement for NR cell identification can be composed of:

· NR PSS/SSS detection delay
· SS RSRP measurement delay (including PBCH DMRS detection delay)

· PBCH decoding delay” in mmWave bands only
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