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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
For the MBS feature frozen in Rel-17 and the enhanced MBS in the on-gong Rel-18 work item, the frame work is based on the supported numerologies and the CP types (normal, extended) as defined in Table 4.2-1 in TS 38.211 [1]. Therefore, although the SFN transmission scheme for MBS broadcast and multicast can be supported, while the reachable coverage is limited by the CP length. 
This paper provides the motivation and the feasibility of promoting a Rel-18 TEI on supporting ECP for the 15kHz and 30kHz subcarrier spacing. 
[bookmark: _Ref114732477]Discussions on motivations
For MBS broadcast and multicast, on one hand, a group of UEs are expected to receive the same contents but the UE may not be located in vicinity, e.g., some UEs are in cell center but other UEs are at cell edge, the larger the CP the larger the cell coverage. On the other hand, the UEs located at the cell edge can benefit from SFN transmission scheme in terms of improving the received SNR. 
However, the specification only allows normal CP for the 15kHz and 30kHz subcarrier spacing so far, which unnecessarily imposes the limits to the deployments of MBS with low spectral efficiency. 
Support of Extended CP has been motivated and discussed as in [2] and [3] when scoping Rel-18 but was precluded in the end due to leveraging several aspects including available TU and the proposed enhancements scope. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: The specification allowing only normal CP for 15kHz and 30kHz subcarrier spacing unnecessarily imposes the limits to the deployments of MBS. 
Observation 2: Extended CP can help improve the special efficiency for MBS transmission. 

Feasibility for a TEI
For supporting the extended CP for the 15kHz and 30kHz subcarrier spacing, the specification impact is mainly in RAN1 and the change is minor. 
For example, all the changes envisioned are as follows:
Changes to TS38.211 [1]
The changes needed to TS38.211 are to the following tables as highlighted in red fonts:
Table 4.2-1: Supported transmission numerologies.
	

	

	Cyclic prefix

	0
	15
	Normal, Extended

	1
	30
	Normal, Extended

	2
	60
	Normal, Extended

	3
	120
	Normal

	4
	240
	Normal

	5
	480
	Normal

	6
	960
	Normal



Table 4.3.2-2: Number of OFDM symbols per slot, slots per frame, and slots per subframe for extended cyclic prefix.
	
	
	
	

	0
	12
	10
	1

	1
	12
	20
	2

	2
	12
	40
	4



Changes to TS38.213 [2]
The change needed to TS38.213 for determining the slot format is as follows as in red fonts:
	If a BWP in the serving cell is configured with  and with extended CP, the UE expects , , or . A format for a slot with extended CP is determined from a format for a slot with normal CP. A UE determines an extended CP symbol to be a downlink/uplink/flexible symbol if the overlapping normal CP symbols that are downlink/uplink/flexible symbols, respectively. A UE determines an extended CP symbol to be a flexible symbol if one of the overlapping normal CP symbols is flexible. A UE determines an extended CP symbol to be a flexible symbol if the pair of the overlapping normal CP symbols includes a downlink and an uplink symbol.
A reference SCS configuration , or , or , or  is either 0, or 1, or 2 for FR1 and is either 2 or 3 for FR2. 



The reason for the little specification impact to RAN1 is because all other parts of the specifications are already written to support extended CP for 60 kHz SCS in a way that is transparent to SCS.
Necessary signalling support  from RAN2
Once RAN1 decides to adopt such a TEI, RAN2 can directly incorporate the necessary signalling support for the configuration of the CFR via a CR. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref129681832]
Observation 3: The specification impact to RAN1 is minor including, i.e., changes to TS 38.211 clause 4.2 Table 4.2-1 and clause 4.3.2 Table 4.3.2-2, and TS 38.213 clause 11.1.1 for slot format determination.
Observation 4: RAN2 can directly incorporate the necessary signalling for the configuration of normal or extended CP for the CFR via a CR.
Overall, the support of extended CP for the 15kHz and 30kHz subcarrier spacing as a Rel-18 TEI is feasible based on the above analysis. 
Proposal: Specify the support of extended CP for the 15kHz and 30kHz subcarrier spacing by scaling based on eCP for 60 kHz SCS for MBS broadcast and multicast transmission as a Rel-18 TEI.

Conclusions
This papers provides the motivation of the support of extended CP for the 15KHz and 30kHz subcarrier spacing for MBS transmission and the feasibility analysis as a Rel-18 TEI, which leads to the following observations and proposals:
Observation 1: The specification allowing only normal CP for 15kHz and 30kHz subcarrier spacing unnecessarily imposes the limits to the deployments of MBS. 
Observation 2: Extended CP can help improve the special efficiency for MBS transmission. 
Observation 3: The specification impact to RAN1 is minor including, i.e., changes to TS 38.211 clause 4.2 Table 4.2-1 and clause 4.3.2 Table 4.3.2-2, and TS 38.213 clause 11.1.1 for slot format determination.
Observation 4: RAN2 can directly incorporate the necessary signalling for the configuration of normal or extended CP for the CFR via a CR.

Proposal: Specify the support of extended CP for the 15kHz and 30kHz subcarrier spacing by scaling based on eCP for 60 kHz SCS for MBS broadcast and multicast transmission as a Rel-18 TEI.

References
[bookmark: _Ref129623425][bookmark: _Ref114756136][bookmark: _Ref108629796][bookmark: _Ref114678691][bookmark: _Ref109298363]TS 38.211, NR; Physical channels and modulation (Release 17), v17.5.0 (2023-03). 
[bookmark: _Ref135039442]RWS-210446, NR multicast broadcast enhancements, Huawei, HiSilicon, RAN Rel-18 workshop, E-Meeting, June 28 – July 2, 2021.
[bookmark: _Ref135039448]RWS-210330, MBS and related spectrum bands in Rel-18, Ericsson, RAN Rel-18 workshop, E-Meeting, June 28 – July 2, 2021.
[bookmark: _Ref135038158]TS 38.213, NR; Physical layer procedures for control (Release 17), v17.5.0 (2023-03).
image2.wmf
[kHz]

 

15

2

×

=

D

m

f


oleObject2.bin

image1.wmf
m


oleObject1.bin

