[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #106	R4-2301984
Athens, Greece, 27 February – 3 March, 2023
	
Title: 	Initial discussion on RRM impacts for less than 5MHz BW
Source: 	Huawei, HiSilicon
Agenda item:	9.14.5
Document for:	Discussion
Introduction
A revised Rel-18 WI on less than 5MHz BW [1] has been approved, and RAN4 RRM works starts in this meeting. As this is the first meeting for this WI, we will provide our initial views on potential impacts on RRM requirements.
Discussion
Based on WID, the legacy PSS/SSS will be re-used.
	· Identify and specify necessary changes to NR physical layer with minimum specification impact to operate in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN1]:
· Restrict to subcarrier spacing of 15kHz and the use of normal cyclic prefix.
· For SSB:
· Reuse PSS/SSS specification without puncturing.
· PBCH based on current design 
· Identify and specify necessary minimum changes to PDCCH, CSI-RS/TRS, PUCCH, and PRACH for functional support based on existing design, without optimization.


Many RRM requirements are based on UE performing cell detection and measurement on SSB, which mainly include delay for cell detection, delay and accuracy for measurement and their side conditions. As the PSS/SSS are same as legacy, and UE will be informed the frequency location of the SSB in a such carrier with less than 5MHz BW, we believe existing cell detection and measurement performance can be used as a starting point.
Of course, since this is first meeting, we are open to hear other views if there is any issue to re-use the existing cell detection and measurement requirements. Also, based on RAN1 LS [2], there may a change in sync raster but since there is no RRM requirements for cell selection, we do not see any impact to RRM.
Proposal 1: Existing cell detection and measurement requirements can be used as a starting point for less than 5MHz BW. 
Based on RAN1 LS [2], the only new channel BW to be supported is 3MHz and the maximum transmission bandwidth is 15RBs or 16RBs. 
	Agreement
In an LS to RAN4, in addition to reuse 5 MHz channel bandwidth, RAN1 suppose only 3 MHz channel bandwidth is supported, and would like to get RAN4 responses on the maximum transmission bandwidth (the number of PRBs) for this channel BW.

Agreement
Before getting RAN4 responses, RAN1 assume maximum transmission bandwidth, 15RBs or 16RBs for 3 MHz channel BW for evaluation and analysis.
Note: include agreement into the LS


This means the current PBCH which spans over 20PRBs in frequency domain needs to be redesigned, and several options have been discussed in RAN1.
	[bookmark: _Hlk119584988]Agreement
For transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth, a subset of PRBs of 20-PRB PBCH are used for PBCH transmission if the transmission BW of a channel is less than 20PRBs. 
· FFS which PRBs are used and how to use the PRBs 
· Note: PRBs for PSS/SSS are not punctured.

Agreement
[bookmark: OLE_LINK16]Study whether and how to recover PBCH detection performance for transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth. The following options are considered, 
· Opt.1: Power boosting
· Opt.2: Multiple PBCH receptions 
· Opt.3: PBCH remapping
· Opt.4: PBCH payload reduction
· Opt.5: PBCH rate matching around the punctured PRBs
· Opt.6: no enhancement specified


As such, RRM requirements that are based on PBCH may be impacted. This mainly includes
· SSB index reading in cell identification requirements. In FR1, SSB index reading is based on sequence of PBCH DMRS. If RAN1 decides to redesign PBCH, RAN4 needs to evaluate whether existing SBI reading requirements can be re-used.
· SFTD and CGI reading requirements. These requirements involve UE decoding MIB in PBCH. If RAN1 decides to redesign PBCH, RAN4 needs to evaluate the demod performance of new PBCH.
Proposal 2: RAN4 to study whether existing SBI reading requirements can be re-used for less than 5MHz BW after RAN1 concludes on PBCH design.
Proposal 3: RAN4 to study the PBCH decoding performance for SFTD and CGI reading requirements after RAN1 concludes on PBCH design.
Besides above, RAN4 also needs to study whether timing requirements should be updated. The existing transmit timing accuracy are defined based on minimum BW of 5MHz. The sample interval for 5MHz is 256Tc while for 3MHz 512Tc. Larger sample interval means larger uncertainty in the timing determination. 
Of course, this does not mean the timing requirements should be relaxed for 3MHz BW. For example, 3MHZ is already supported in LTE, and in Table 7.1.2-1 of 36133 the timing accuracy is 12Ts, which is same as existing NR requirements. We therefore suggest RAN4 to further study whether existing timing requirements can be re-used for less than 5MHz BW and particularly 3MHz.
Proposal 4: RAN4 to study whether existing timing requirements can be re-used for 3MHz BW. 
Conclusions
In this paper we provided our initial views on potential RRM impacts from less than 5MHz BW.
Proposal 1: Existing cell detection and measurement requirements can be used as a starting point for less than 5MHz BW. 
Proposal 2: RAN4 to study whether existing SBI reading requirements can be re-used for less than 5MHz BW after RAN1 concludes on PBCH design.
Proposal 3: RAN4 to study the PBCH decoding performance for SFTD and CGI reading requirements after RAN1 concludes on PBCH design.
Proposal 4: RAN4 to study whether existing timing requirements can be re-used for 3MHz BW. 
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