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1. Introduction
3GPP Rel-8 TS 36.101 specified various channel bandwidths for 4G LTE systems including 1.4, 3, 5, 10, 15 and 20 MHz channel sizes. Global regulators and mobile network operators allocated and deployed networks occupying these various channel bandwidths that are still operational today. Allocation of additional spectrum is prohibited in nearly all cases due to existing use of the adjacent spectrum. Most of these networks do not utilize NB-IoT but are fully mobile networks that utilize CAT-4 and higher devices. Certain licensees operate regionally and nationally in the USA, internationally across Europe and in parts of SE Asia and Africa. These networks support the family of 3GPP technologies including GSM and LTE for mission critical applications. These operational networks are now looking to invest in the future of 3GPP by deploying 5G services. This includes the use of NR to support multiple low latency use cases (see 3GPP TR 38.825) resulting from various vertical industry domains, e.g., electrical power distribution grid & rail communication. These uses cases often require less than the latency offered by LTE technology and thus need NR to fully support them.
2. Discussion
During the last several weeks, the following agreements have been made with impact on the Demod part of this WI.
For transmission bandwidth[s] of <5MHz, for PBCH, in the case[s] that available PRBs for PBCH transmission is less than 20PRB,
· PBCH based on RB-level puncturing (i.e., PBCH encoding is based on 20PRB. The encoded bits and DMRS are mapped to 20PRBs based on legacy SSB structure, and those PRBs that fall outside of available PRBs for PBCH transmission are punctured)
Note: No other optimization is needed
RAN4’s question #2: Finally, RAN4 would like to ask RAN1 what is the number of RBs in the SSB with punctured PBCH.
RAN1’s reply #2: At RAN#99, as indicated in [2], it was agreed that:
	· For the 3MHz channel bandwidth in band n100 (max channel utilization 15 PRBs as already agreed in RAN1/RAN4), PBCH transmission bandwidth is 12 PRBs
· RAN1 is requested to consider whether the above also applies for other bands with 3MHz channel bandwidth, or whether the PBCH transmission bandwidth is 15 PRBs for such bands.



Agreement
If working assumption made in RAN1#112 is confirmed, 
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are punctured, otherwise,
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are not used.
Agreement
· For 3MHz channel bandwidth in all bands (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· For CORESET#0 transmission bandwidth, both 12 PRBs and 15 PRBs are supported 
· In Case of 12 PRBs, the legacy interleaved (R=2) CORESET CCE-to-REG mapping is used with 𝑁RB CORESET = 12, i.e., 12PRBs are indicated without puncturing.
· In Case of 15 PRBs, the 𝑁RB CORESET = 24 CORESET#0 is punctured
· Both interleaved (legacy interleaver size of R=2) and non-interleaved mapping are supported,
· Some entries in the table are related with interleaved mapping and some are non-interleaved mapping.
· A single table of up to 16 entries to accommodate both cases
· Maximum number of CORESET#0 symbols is 3. Minimum number of CORESET#0 symbols is 2. 
· SSB and CORESET#0 multiplexing pattern 1 is used REG bundle size = 6

Observation 1: Since the minimum CBW in 38.101-4 is given by 10MHz, it is important to extend the requirements for PDSCH, PDCCH, PBCH and CSI for them to occupy the new CBW of less than 5MHz of spectrum. In most of the cases where no puncturing occurs, the new requirements can be computed in a very straightforward manner.
Proposal 1: RAN4 to discuss a minimum proposal of test cases that can minimally test the required PDSCH, PDCCH, PBCH and CSI functionality under the now narrower channelization under less than 5MHz spectrum, and only considering the maximum number of Rx of the specific RF bands where this feature will be introduced.
Proposal 2: For new requirements for dedicated spectrum of less than 5MHz, only consider 3MHz channelization.
Proposal 3: Exclude verifying the PDSCH mapping Type A performance requirements for ER Type 1 under 2 and 4 receive antenna conditions, and any other advance feature which is out of scope of the RAN1 WI.
Proposal 4: Introduce applicability rules such that these new requirements are only applicable to the specific bands for this WI, instead of being band-agnostic.

4. Conclusion
Our observations and proposals are stated below:
Observation 1: Since the minimum CBW in 38.101-4 is given by 10MHz, it is important to extend the requirements for PDSCH, PDCCH, PBCH and CSI for them to occupy the new CBW of less than 5MHz of spectrum. In most of the cases where no puncturing occurs, the new requirements can be computed in a very straightforward manner.
Proposal 1: RAN4 to discuss a minimum proposal of test cases that can minimally test the required PDSCH, PDCCH, PBCH and CSI functionality under the now narrower channelization under less than 5MHz spectrum, and only considering the maximum number of Rx of the specific RF bands where this feature will be introduced.
Proposal 2: For new requirements for dedicated spectrum of less than 5MHz, only consider 3MHz channelization.
Proposal 3: Exclude verifying the PDSCH mapping Type A performance requirements for ER Type 1 under 2 and 4 receive antenna conditions, and any other advance feature which is out of scope of the RAN1 WI.
Proposal 4: Introduce applicability rules such that these new requirements are only applicable to the specific bands for this WI, instead of being band-agnostic.
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