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1	Introduction
In relation with the Rel-18 Work Item (WI) on “NR support for dedicated spectrum less than 5MHz for FR1” [1], RAN1 send an LS to RAN Plenary to get a guidance on the following [2]:

	Agreement 
· For transmission BWs for 3MHz and 5MHz channel BW, send an LS to RAN plenary for operators input for the following and RAN plenary guidance,
· For 5MHz channel BW, whether to allow/support transmission BW(s) for physical channels of approximate 3 MHz up to below 5 MHz. What is the recommended transmission BW(s) to consider?
· For 3MHz channel BW, whether to allow/support transmission BW(s) for physical channels of approximate 3 MHz. What is the recommended transmission BW(s) to consider?
· No intention to change the WID scope and TU



In this contribution we present our views on the above.
[bookmark: _Ref178064866][bookmark: _Hlk528365764]2	Discussion
2.1	Background
In RAN1# 111, the following agreement was reached in relation with the channel bandwidths to be supported [3-4]:
	Agreement
[bookmark: _Hlk128667179]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.



[bookmark: _Toc129083443]In RAN1# 111, it was agreed “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”.
The support of a 3MHz channel bandwidth consists of a maximum transmission bandwidth of 15-PRBs and guard bands of 142.5 kHz as shown in Figure 1.
[image: ]
Figure 1: Support of 3MHz using a maximum transmission bandwidth of 15-RBs and guard bands of 142.5 kHz 

[bookmark: _Hlk128673384][bookmark: _Hlk128673904]During RAN1# 112, it was mentioned that to facilitate a gradual transition e.g., for railways use case with GSM-R co-existence, RAN1 should support a sub-3MHz (e.g., 2.8 MHz) use-case and/or a sub-5MHz (e.g., 3.6MHz) use-case. There were questions on how those sub-cases would be supported, the answer from the proponents was that there won’t be a RAN4 RF impact due that the maximum transmission bandwidth for 3MHz/5MHz would be re-used through confining UL and DL PHY-channels structures on transmission bandwidths contained within the maximum transmission bandwidth as illustrated in Figure 2a and Figure 2b.

	

Figure 2a: Support of a sub-3MHz use-case on a 3MHz channel Bandwidth 
	

Figure 2b: Support of a sub-5MHz use-case on a 5MHz channel Bandwidth


 
[bookmark: _Toc129083444]To facilitate co-existence with e.g., GSM-R, it was mentioned that RAN1 should support a sub-3MHz (e.g., 2.8MHz) use-case and/or a sub-5MHz (e.g., 3.6MHz) use-case.
[bookmark: _Toc129083445][bookmark: _Hlk128675568]The support of the sub-3MHz (2.8 MHz) and/or sub-5MHz (3.6MHz) use-cases was claimed to do not require any RAN4 RF impact. It was mentioned that the intention is to re-use the maximum transmission bandwidth for 3MHz/5MHz, confining UL and DL PHY-channels structures on transmission bandwidths contained within the maximum transmission bandwidth.
 
2.2	Overall view
There are two main branches (i.e., 3MHz and 5MHz channel bandwidths) under the scope of the WI on “NR support for dedicated spectrum less than 5MHz for FR1”, whereas the support of the sub-branches (i.e., sub-3MHz (e.g., 2.8 MHz) and/or sub-5MHz (e.g., 3.6MHz) use-cases) will depend on the recommendation from RAN Plenary. Figure 3 illustrates the two main branches (i.e., 3MHz and 5MHz channel bandwidths) and the potential support of those sub-branches (i.e., sub-3MHz (e.g., 2.8 MHz) and/or sub-5MHz (e.g., 3.6MHz) use-cases).


 
[image: ]
Figure 3: 3MHz channel bandwidth use-case and the potential support of a sub-3MHz use-case (left-hand side of the diagram), and 5MHz channel bandwidth use-case and the potential support of a sub-5MHz use-case (right-hand side of the diagram).

[bookmark: _Toc129083446]Based on existing agreements from RAN1#111: “reuse 5 MHz channel bandwidth, RAN1 suppose only 3 MHz channel bandwidth is supported”, and given that the potential support of sub-cases is not meant to cause any RAN4 RF impact, then there are two main branches (i.e., 3MHz and 5MHz channel bandwidths) under the scope of the WI on “NR support for dedicated spectrum less than 5MHz for FR1”, whereas the support of the sub-branches (i.e., sub-3MHz (e.g., 2.8 MHz) and/or sub-5MHz (e.g., 3.6MHz) use-cases) will depend on the recommendation from RAN Plenary.

[bookmark: _Hlk128677724]In our view, even if there were no RAN4 RF impacts, at least the following aspects must be considered before recommending RAN1 to support the sub-3MHz (e.g., 2.8MHz) and/or sub-5MHz (e.g., 3.6MHz)) use-cases under the WI on “NR support for dedicated spectrum less than 5MHz for FR1”:
1. [bookmark: _Hlk128677807]Additional RRM impact (RAN4)
2. Additional impact on the sync-raster design (RAN4)
3. Relationship between the support of the sub-3MHz/sub-5MHz use-cases and the ongoing RAN4 Study Item (SI) on “Irregular Bandwidths” [5].
4. Additional “Puncturing” cases to be discussed in RAN1 on “SSB” and “CORESET#0”, and possible other physical channels and signals.
5. Additional evaluations to determine e.g., if the sub-3MHz use-case will require a recovery technique since the SSB structure will be smaller than 15-PRBs.
6. Extra considerations (e.g., disabling Frequency Hopping for common PUCCH during random access) not necessary for the 3MHz/5MHz, but necessary for supporting sub-cases (e.g., if it were not possible to support a Bandwidth Part (BWP) smaller than the maximum transmission bandwidth due to a limitation at the UE side).
7. Current Time Units allocated in RAN1, which may be just in the limit to finalize the support of the 3MHz channel bandwidth.

[bookmark: _Toc129083448]For RAN Plenary to recommend RAN1 supporting the sub-3MHz (e.g., 2.8MHz) and/or sub-5MHz (e.g., 3.6MHz)) use-cases under the WI on “NR support for dedicated spectrum less than 5MHz for FR1,” at least to following aspects should be considered:
1. [bookmark: _Toc129083449]Additional RRM impact (RAN4)
2. [bookmark: _Toc129083450]Additional impact on the sync-raster design (RAN4)
3. [bookmark: _Toc129083451]Relationship between the support of the sub-3MHz/sub-5MHz use-cases and the ongoing RAN4 Study Item (SI) on “Irregular Bandwidths”.
4. [bookmark: _Toc129083452]Additional “Puncturing” cases to be discussed in RAN1 on “SSB” and “CORESET#0”, and possible other physical channels and signals.
5. [bookmark: _Toc129083453]Additional evaluations to determine e.g., if the sub-3MHz use-case will require a recovery technique since the SSB structure will be smaller than 15-PRBs.
6. [bookmark: _Toc129083454]Extra considerations (e.g., disabling Frequency Hoping for common PUCCH during random access) not necessary for the 3MHz/5MHz, but necessary for supporting sub-cases (e.g., if it were not possible to support a Bandwidth Part (BWP) smaller than the maximum transmission bandwidth due to a limitation at the UE side).
7. [bookmark: _Toc129083455]Current Time Units allocated in RAN1, which may be just in the limit to finalize the support of the 3MHz channel bandwidth.
5	Conclusion 
Based on the discussion in the previous section we made the following observations:
Observation 1	In RAN1# 111, it was agreed “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”.
Observation 2	To facilitate co-existence with e.g., GSM-R, it was mentioned that RAN1 should support a sub-3MHz (e.g., 2.8MHz) use-case and/or a sub-5MHz (e.g., 3.6MHz) use-case.
Observation 3	The support of the sub-3MHz (2.8 MHz) and/or sub-5MHz (3.6MHz) use-cases was claimed to do not require any RAN4 RF impact. It was mentioned that the intention is to re-use the maximum transmission bandwidth for 3MHz/5MHz, confining UL and DL PHY-channels structures on transmission bandwidths contained within the maximum transmission bandwidth.
Observation 4	Based on existing agreements from RAN1#111: “reuse 5 MHz channel bandwidth, RAN1 suppose only 3 MHz channel bandwidth is supported”, and given that the potential support of sub-cases is not meant to cause any RAN4 RF impact, then there are two main branches (i.e., 3MHz and 5MHz channel bandwidths) under the scope of the WI on “NR support for dedicated spectrum less than 5MHz for FR1”, whereas the support of the sub-branches (i.e., sub-3MHz (e.g., 2.8 MHz) and/or sub-5MHz (e.g., 3.6MHz) use-cases) will depend on the recommendation from RAN Plenary.

Based on the discussion in the previous sections we propose the following:

Proposal 1	For RAN Plenary to recommend RAN1 supporting the sub-3MHz (e.g., 2.8MHz) and/or sub-5MHz (e.g., 3.6MHz)) use-cases under the WI on “NR support for dedicated spectrum less than 5MHz for FR1,” at least to following aspects should be considered:
1.	Additional RRM impact (RAN4)
2.	Additional impact on the sync-raster design (RAN4)
3.	Relationship between the support of the sub-3MHz/sub-5MHz use-cases and the ongoing RAN4 Study Item (SI) on “Irregular Bandwidths”.
4.	Additional “Puncturing” cases to be discussed in RAN1 on “SSB” and “CORESET#0”, and possible other physical channels and signals.
5.	Additional evaluations to determine e.g., if the sub-3MHz use-case will require a recovery technique since the SSB structure will be smaller than 15-PRBs.
6.	Extra considerations (e.g., disabling Frequency Hoping for common PUCCH during random access) not necessary for the 3MHz/5MHz, but necessary for supporting sub-cases (e.g., if it were not possible to support a Bandwidth Part (BWP) smaller than the maximum transmission bandwidth due to a limitation at the UE side).
7.	Current Time Units allocated in RAN1, which may be just in the limit to finalize the support of the 3MHz channel bandwidth.
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