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1 Introduction
In RAN plenary 94e meeting, a new WI ‘NR supports for dedicated spectrum less than 5MHz for FR1’ was approved with the following RAN1-relevant objectives [1]

	· 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.



In this contribution, we provide our views on the open issues in accordance with the agreements made in RAN1 111 meeting. 
 
2. Discussions
2.1  On PBCH Transmission
In the RAN1 111 meeting, the following was agreed for PBCH transmission for further study: 
	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
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



Among the candidate option to recover PBCH detection performance, power boosting is the simplest approach and therefore most preferable. On the other hand, power boosting maybe possible left up to NW implementation and spec impact is unclear. Depending on the potential spec impact, the Opt.1 maybe equivalent to Opt.6 if leaving to NW implementation. The PBCH includes the essential information for initial access. Our assessment is that it is quite challenging to further reduce the payload without loss of flexibility and system performance. Therefore, Opt.4 is not a feasible solution in our opinion. If the performance gap cannot be closed by Opt.1, we are open to additionally consider Opt.3 compensate the performance loss, although it seems against the WID scope i.e., reusing the PBCH current design.      
Proposal 1: 
· Support power boosting to recover PBCH performance caused by reduced transmission BW. 
· FFS on the spec impact. 

2.2  On PDCCH Transmission
During RAN1 111 meeting, the following was agreed for PDCCH reception for the reduced BW: 
	Agreement
For CORESET#0 configuration for transmission bandwidths <5 MHz for 3MHz and 5MHz channel bandwidth, following options are for study, 
· Opt.1: Existing configuration table for 15kHz SCS, 5MHz minimum channel BW (i.e., table 13-1 in TS38.213) is reused for configuration
· Opt.2: A new CORESET#0 configuration table is to be introduced for the configuration

Agreement 
Study whether and how to recover PDCCH detection performance of CORESET#0 for transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth. The following options are considered, 
· Opt.1: Power boosting 
· Opt.2: Non-interleaved CCE-to-REG mapping
· Opt.3: A new interleaver to ensure PDCCH is fully mapped in the spectrum
· Opt.4: New aggregation level(s) for fit in the spectrum
· Opt.5: PDCCH rate matching
· Opt.6.: no enhancement specified 



 
The CORESET #0 configuration is indicated by PBCH payload, which currently supports 1/2/3 symbols over time domain and 24/48/96 RPBs in frequency. For 3MHz BW, aggregation level 8 can be supported with 3 symbols configuration over 15 PRBs with a punctured REG. To achieve comparable DL coverage as in legacy, power boosting (Opt.1) is preferred as discussed for PBCH channel. We are open to further consider Opt.2 or equivalently to determine the interleaving pattern based on the reduced BW if we keep interleaved CCE-to-REG mapping for CORESET #0, instead of using original CORESET 0 BW (i.e., Opt.3) to determine the interleaving pattern. For Opt.1, our current thought is that it is a NW implementation choice and transparent to specification.  
Another open issue is how to determine the initial DL BWP during initial access. In legacy, before entering the RRC_CONNECTED mode, the BW of CORESET is used as the initial DL BWP for PDSCH resource allocation (e.g., Msg2, Msg4 etc.) and the DCI size determination. Depending on the outcome of CORSET#0 mapping on frequency domain, different options may be selected accordingly for initial DL BWP determination to maximize resources for PDSCH transmission. We therefore suggest deferring this discussion a bit.     

Proposal 2: 
· Prefer to keep the legacy CORESET#0 configuration table (i.e., Table 13-1 for {15kHz, 15kHz}) for 3MHz and 5MHz channel bandwidth. 
· Reuse the existing signalling framework i.e., using   in PBCH payload and offset in Table to keep a same flexibility for CORESET 0 frequency allocation as in legacy. 
· Support power boosting to recover the PDCCH performance caused by reduced BW. FFS on spec impact. 
· FFS Non-interleaved CCE-to-REG mapping (Opt.2) and using reduced BW for CCE-to-REG mapping (Opt.3)
3. Conclusion 
In the previous sections, we have discussed different open issues to support NR on dedicated spectrum less than 5MHz for FR1. Based on the discussions above, the following proposals were made: 

Proposal 1: 
· Support power boosting to recover PBCH performance caused by reduced transmission BW. 
· FFS on the spec impact. 
 Proposal 2: 
· Prefer to keep the legacy CORESET#0 configuration table (i.e., Table 13-1 for {15kHz, 15kHz}) for 3MHz and 5MHz channel bandwidth. 
· Reuse the existing signalling framework i.e., using   in PBCH payload and offset in Table to keep a same flexibility for CORESET 0 frequency allocation as in legacy. 
· Support power boosting to recover the PDCCH performance caused by reduced BW. FFS on spec impact. 
· FFS Non-interleaved CCE-to-REG mapping (Opt.2) and using reduced BW for CCE-to-REG mapping (Opt.3)
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