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1 Introduction
According to the following objectives quoted from [1], we can know that high SCS (i.e. 480 kHz and 960 kHz) is supposed to be supported for PDSCH/PUSCH/PUCCH transmission, and CA or DC operation between FR1 and FR2-2 is feasible in Rel-17.
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· For the case of FR2-2 DC or CA with an anchor in FR1 the following three example band combinations shall be considered:
· n79 + Nx 
· n77 + Nx 
· n41 + Nx 
· where Nx is the 57-71 GHz band for unlicensed operation and the [66-71] GHz for licensed operation. 
· RAN4 to further discuss the need for single or multiple bands relevant for FR2-2 licensed/unlicensed operation.
In this contribution, we would like to provide some considerations on the remaining issues about supporting high SCS for Ext 71GHz in terms of periodicity and time offset configuration, and secondary DRX. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
2.1 Periodicity and time offset configuration
As we know, the higher SCS configured, the shorter symbol becomes. In other words, the higher SCS configured, the more symbols contained with a subframe. In this sense, regarding the existing parameters for periodicity configuration (in the unit of symbol), we think it is necessary to extend the maximum support value so that the existing supported periodicity (in the unit of ms) can be reused for Ext 71GHz.
Firstly, we come to the periodicity of CG periodicity and time offset, which is indicated by periodicity/periodicityExt and timeDomainOffset. According to the following quoted fields from the RRC specification, we can know that the maximum periodicity of CG is 640 ms. Then to support 640 ms length periodicity for Ext 71GHz, then RAN2 needs to introduce new periodicity (e.g. 40960 syms) and time offset values (e.g. INTEGER (1..40959)) for CG in the operation of Ext 71GHz, which, in our understanding, is just the same as what we have done for FR2-1 in Rel-15. Thus, we have the following proposal,
Proposal 1: RAN2 to introduce new periodicity and time offset values for Configured Grant in the operation of Ext 71GHz.
	ConfiguredGrantConfig field descriptions

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

	periodicityExt
This field is used to calculate the periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5,8.2). If this field is present, the field periodicity is ignored.
The following periodicites are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 640.
30 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 1280.
60 kHz with normal CP:	periodicityExt*14, where periodicityExt has a value between 1 and 2560.
60 kHz with ECP:	periodicityExt*12, where periodicityExt has a value between 1 and 2560.
120 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 5120.


timeDomainOffset                    INTEGER (0..5119),

Similarly to the periodicity of CG, it might be necessary to evaluate the periodicity of SR resource and SPS periodicity. The periodicity configurations of them in the RRC spec are given, respectively. 
	SchedulingRequestResourceConfig field descriptions

	periodicityAndOffset
SR periodicity and offset in number of symbols or slots (see TS 38.213 [13], clause 9.2.4) The following periodicities may be configured depending on the chosen subcarrier spacing:
SCS =  15 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 5sl, 8sl, 10sl, 16sl, 20sl, 40sl, 80sl
SCS =  30 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 8sl, 10sl, 16sl, 20sl, 40sl, 80sl, 160sl
SCS =  60 kHz: 2sym, 7sym/6sym, 1sl, 2sl, 4sl, 8sl, 16sl, 20sl, 40sl, 80sl, 160sl, 320sl
SCS = 120 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 8sl, 16sl, 40sl, 80sl, 160sl, 320sl, 640sl

sym6or7 corresponds to 6 symbols if extended cyclic prefix and a SCS of 60 kHz are configured, otherwise it corresponds to 7 symbols.
For periodicities 2sym, 7sym and sl1 the UE assumes an offset of 0 slots.



	SPS-Config field descriptions

	periodicity
Periodicity for DL SPS (see TS 38.214 [19] and TS 38.321 [3], clause 5.8.1).

	periodicityExt
This field is used to calculate the periodicity for DL SPS (see TS 38.214 [19] and see TS 38.321 [3], clause 5,8.1). If this field is present, the field periodicity is ignored.
The following periodicities are supported depending on the configured subcarrier spacing [ms]:
15 kHz:	periodicityExt, where periodicityExt has a value between 1 and 640.
30 kHz:	0.5 x periodicityExt, where periodicityExt has a value between 1 and 1280.
60 kHz with normal CP.	0.25 x periodicityExt, where periodicityExt has a value between 1 and 2560.
60 kHz with ECP:	0.25 x periodicityExt, where periodicityExt has a value between 1 and 2560.
120 kHz:	0.125 x periodicityExt, where periodicityExt has a value between 1 and 5120.


In our understanding, even though the SCS becomes higher, but it does not mean that the resource allocated for UE needs to be denser always, which may lead to more resource overhead. Therefore, it is necessary to allow the density of configured SR resource and SPS resource can be the same as the legacy configuration.  Based on this understanding, we think it is natural to also introduce new periodicity and/or time offset values for both SR resource and SPS. For example, the maximum SR periodicity can be set to 5120 when SCS=960 kHz is applied for PUCCH transmission. Thus, we have the following proposals,
Proposal 2: RAN2 to introduce new periodicity and time offset values for SR in the operation of Ext 71GHz.
Proposal 3: RAN2 to introduce new periodicity values for SPS in the operation of Ext 71GHz.
2.2 Secondary DRX
[bookmark: _GoBack]In Rel-16 NR, when FR1-FR2 CA is configured, serving cells of a MAC entity can be configured by RRC in two DRX groups with separate DRX parameters (i.e. drx-onDurationTimer and drx-InactivityTimer) if the UE supports the secondary DRX group. 
As mentioned in the introduction part, FR1-FR2-2 CA is also allowed by RAN4. So it is worthy to investigate whether to support the function of the secondary DRX group for Ext 71GHz. 
Frankly, we think the use case and benefit of the secondary DRX group would not be changed due to the operating frequency. Then it seems a spontaneous logic to introduce secondary DRX group functionality for FR1-FR2-2 CA. Additionally, we fail to found out any technical issues. Note that FR2-1-FR2-2 CA cannot be supported in this release, so it seems the secondary DRX group for FR1-FR2-2 CA cannot be configured simultaneously with that for FR2-1-FR2-2 CA (if agreeable). No potential interaction is foreseen. In other words, the potential RAN2 impacts for introducing the secondary DRX group for FR1-FR2-2 CA are reasonable from our perspective. 
Therefore, we propose the secondary DRX group is can be supported for FR1-FR2-2 CA.
Proposal 4: Secondary DRX group can be supported for FR1-FR2-2 CA.
3 Conclusion
In the contribution, we have provided our considerations on the remaining issues about supporting high SCS for Ext 71GHz. All the proposals are summarized as follows,
Proposal 1: RAN2 to introduce new periodicity and time offset values for Configured Grant in the operation of Ext 71GHz.
Proposal 2: RAN2 to introduce new periodicity and time offset values for SR in the operation of Ext 71GHz.
Proposal 3: RAN2 to introduce new periodicity values for SPS in the operation of Ext 71GHz.
Proposal 4: Secondary DRX group can be supported for FR1-FR2-2 CA.
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