
3GPP TSG-WG RAN4 Meeting #103	R4-2208656
Online, 17th – 25th May, 2022

Source: 				Nokia, Nokia Shanghai Bell
Title: 				Signalling and configuration aspects of using larger channel bandwidth
Agenda Item: 	11.2.2.2
Document for:	Approval
Introduction
In RAN4#102, a TP [1] on additional methods using next larger channel bandwidth than the operator block was endorsed, while technical details of the contents are left for further discussion.
In this contribution, we discuss necessary clarifications of the proposed methods.
Discussion
In the endorsed TP, two methods have been presented. 
The first method in Figure 6.1.2.3-1 is that DL carrier bandwidth is broadcasted as 52 PRB (10 MHz). The initial BWP bandwidth is 5 MHz (or less) in both UL and DL while UE is in initial access. UE specific UL carrier bandwidth is reconfigured to 25 PRB (5 MHz) in connected mode, so that the UE UL emissions is configured within 5 MHz. The compliance to the unwanted emissions requirement (ACLR, spectrum mask, and out-of-band emission) can be guaranteed in the connected state.
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Figure 6.1.2.3-1: the case of a DL carrier grid (PRB) corresponding the UE DL channel bandwidth (MHz).

We see two potential issues in the above methods.
1. Before the UE specific carrier bandwidth is configured by dedicated signalling, UE uses only the SIB1 carrier bandwidth. The current 3GPP spec does not mandate UE to use narrower channel filter than the carrier bandwidth even if BWP is narrower that the carrier bandwidth. UEs are allowed to use a channel filter as large as 10 MHz in the random access transmission in initial access. There is a risk of violating emission regulations unless such UE is barred to access the cell, or unwanted emissions in initial access are based on narrower channel filter as small as 5 MHz as guaranteed in the 3GPP specifications.
2. When the carrier bandwidth is reconfigured different from SIB1 in dedicated signalling, the PRB grid shall be aligned with each other. In the case of 15 kHz SCS, the carrier center of the UE specific carrier bandwidth can in the most important use cases (where the CBW reconfiguration in connected state changes the CBW from an even to an odd number of PRBs or vice versa) not be aligned with the channel raster of 100 kHz [3]. Therefore, it needs to be clarified that the UE specific carrier bandwidth can be configured without putting its carrier center at 100 kHz channel raster.
Observation 1: The uplink carrier bandwidth in SIB1 shall not exceed the irregular channel bandwidth to maintain the UE unwanted emissions, unless it is guaranteed by 3GPP spec that UE uses a channel filter based on initial BWP bandwidth.
Observation 2: The UE specific carrier bandwidth configured by dedicated signalling shall be PRB grid aligned with SIB1. In many cases, the centre frequency of UE specific carrier bandwidth cannot follow the 100 kHz channel raster. 
Proposal 1: It is proposed to clarify in the TP [1] that the centre of UE specific carrier bandwidth does not need to be at 100 kHz channel raster provided that the corresponding draft CR [4] in Annex is agreed as a clarification of the existing specification.

The second method in Figure 6.1.2.3-2 is to broadcast 36 PRBs (7 MHz) in SIB1. UE can still camp on the cell as far as initial BWP can be covered by a UE supported CBW smaller than SIB1 carrier bandwidth, for example, 5 MHz. This method will prevent UE from using a channel filter wider than 36 PRBs (7 MHz). In particular for the UL, legacy UEs would use 5 MHz channel filter to camp on and transmit initial random access without violating unwanted emissions outside of the carrier BW broadcast in SIB1.
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Figure 6.1.2.3-2: the case of a DL carrier grid (PRB) smaller than the maximum transmission bandwidth configuration of the UE DL channel bandwidth (MHz).

Observation 3: Provided that the SIB1 carrier bandwidth for uplink does not exceed the irregular channel bandwidth, a risk of violating regulatory requirement in UE unwanted emissions can be avoided.
Proposal 2: Regarding the uplink unwanted emissions in terms of regulatory compliance, Observation 1 and 3 shall be included in the TP [1].

In the second method in Figure 6.1.2.3-2, DL carrier bandwidth configured by a dedicated signalling for the new UE is 10 MHz (52 PRB) which exceeds the SIB1 carrier bandwidth, 7 MHz (36 PRBs). It is necessary to clarify if this extension of PRB grid is allowed or not. In our understanding, there is no written rule to forbid it in the current 3GPP specifications, as far as carrier bandwidth is not extended below Point A, or it exceeds above the maximum range of offsetToCarrier. However, we are aware of another interpretation by some companies that the carrier bandwidth configured by dedicated signalling shall be confined within the SIB1 carrier bandwidth. 
Proposal 3: It is proposed to clarify whether the UE specific carrier bandwidth configured in dedicated signalling is limited within the SIB1 carrier bandwidth or not.
The latest TR 38.844 clause 6.1.2.2 already describes a method where the UE-specific DL CBW is larger than the DL CBW signalled in SIB1; thus if this extended PRB grid is not allowed, clause 6.1.2.2 needs to be deleted.
Observation 4: The latest TR 38.844 clause 6.1.2.2 already allows a method to configure larger UE specific carrier bandwidth than the one in SIB1.

Conclusion
Observation 1: The uplink carrier bandwidth in SIB1 shall not exceed the irregular channel bandwidth to maintain the UE unwanted emissions, unless it is guaranteed by 3GPP spec that UE uses a channel filter based on initial BWP bandwidth.
Observation 2: The UE specific carrier bandwidth configured by dedicated signalling shall be PRB grid aligned with SIB1. In many cases, the centre frequency of UE specific carrier bandwidth cannot follow the 100 kHz channel raster. 
Proposal 1: It is proposed to clarify in the TP [1] that the centre of UE specific carrier bandwidth does not need to be at 100 kHz channel raster provided that the corresponding draft CR [4] in Annex is agreed as a clarification of the existing specification.
Observation 3: Provided that the SIB1 carrier bandwidth for uplink does not exceed the irregular channel bandwidth, a risk of violating regulatory requirement in UE unwanted emissions can be avoided.
Proposal 2: Regarding the uplink unwanted emissions in terms of regulatory compliance, Observation 1 and 3 shall be included in the TP [1].
Proposal 3: It is proposed to clarify whether the UE specific carrier bandwidth configured in dedicated signalling is limited within the SIB1 carrier bandwidth or not.
Observation 4: The latest TR 38.844 clause 6.1.2.2 already allows a method to configure larger UE specific carrier bandwidth larger than the one in SIB1.
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Appendix: Clarification of channel raster for TS 38.101-1 proposed in [4]
[bookmark: _Toc21342871][bookmark: _Toc29769832][bookmark: _Toc29799331][bookmark: _Toc37254555][bookmark: _Toc37255198][bookmark: _Toc45887222][bookmark: _Toc53171959][bookmark: _Toc61356724][bookmark: _Toc67913593][bookmark: _Toc75469409][bookmark: _Toc76507899][bookmark: _Toc83192800]5.4.2.3	Channel raster entries for each operating band
The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in Table 5.4.2.3‑1, using the channel raster to resource element mapping in clause 5.4.2.2.
[bookmark: _Hlk499903272]For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as <20>. This restriction of RF channel positions in NR operating bands with 100 kHz channel raster applies only to the RF channel positions signalled in SIB1.
For NR operating bands with 15 kHz channel raster below 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {3,6}. Every Ith NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as < I >.
For NR operating bands with 15 kHz channel raster above 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {1,2}. Every Ith  NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <I>.
In frequency bands with two ΔFRaster, the higher ΔFRaster applies to channels using only the SCS that is equal to or larger than the higher ΔFRaster and SSB SCS is equal to the higher ∆FRaster.
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