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1	Introduction
RAN2 discussed introduction of a secondary DRX group with Carrier Aggregation in NR during RAN2#108 and made the following conditional agreements:
Conditional on R1 acceptance: 
A separate drx-InactivityTimer and drx-onDurationTimer can be configured for the secondary DRX group. R2 understands that this has zero or almost zero impact in R1 and R4
The combination of cross-carrier scheduling and secondary DRX group is not supported
FFS if timers for FR2 DRX configuration are shorter than timers for FR1 DRX configuration.
The intention is to apply secondary DRX configuration to FR2 and existing DRX configuration to FR1 
We send an LS to R1, ask whether there is impact, and if so whether the impact is acceptable. 
RAN1 received an LS [1] from RAN2 to check if this feature can be introduced under TEI16 with no or limited impact to RAN1 specifications.
In this contribution, we discuss the potential impact of a secondary DRX group on the RAN1 specifications.
[bookmark: _Ref178064866]2	Discussion
RAN2 has discussed a power saving enhancement when both FR1 and FR2 cells are configured via Carrier Aggregation. With this enhancement the FR2 cells can be configured with a separate (and shorter) drx-InactivityTimer and drx-OnDurationTimer compared to the FR1 cells. The length of Long DRX cycle and Short DRX cycle, if configured, are common for both FR1 and FR2. This enhancement enables the FR2 cells to go to sleep more quickly and thereby reduce power consumption as depicted below: 
[image: ] 
Figure 1: Secondary DRX: the values of drx-InactivityTimer and the drx-OnDurationTimer are different on the different cells.
[bookmark: _GoBack]First, it is important to note that DRX does not have a large impact on the RAN1 specifications. Obviously, the description of physical channels and signals are independent of DRX [2]. The same is true for the multiplexing and channel coding [3], as well as the physical layer measurements [6]. The only potential impact could be in [4] and [5]:
[bookmark: _Toc32484535]DRX does not have a large impact on the RAN1 specifications.
When scrutinizing [4], DRX is only discussed in relation of radio link monitoring and beam failure detection. As radio link monitoring only operates on the primary cell, there is no impact of carrier aggregation. In Rel-16, the UE may be configured to perform beam failure detection on any serving cell, but the evaluation procedure is still per cell, so there is no cross-carrier impact. We can also note that it is only the DRX period that affects these procedures, and the DRX period would be the same for secondary DRX group. Hence, we conclude
[bookmark: _Toc32484536]There is no impact to 38.213 by the introduction of the secondary DRX group. 
Turning our attention to [5], DRX is mentioned in a few places: 
· CSI measurements
· Measurements on CSI-RS for mobility
Here we note that the specification text is written for one cell: the measurements are performed per cell, and the reference to DRX active time applies to the cell where the measurements are performed: the DRX active time for any other cell is irrelevant. For CSI measurements, the relevant paragraphs in 38.214 are
Excerpt from 38.214, subclause 5.1.6.1:
If the UE is configured with DRX, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.

and
Excerpt from 38.214, subclause 5.2.2.5:
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter [PS-Periodic_CSI_TransmitOrNot] to report CSI with the higher layer parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in Clause 5.2.1.4. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter [PS_Periodic_L1-RSRP_TransmitOrNot] to report L1-RSRP with the higher layer parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in clause 5.2.1.4.

Another relevant part of subclause 5.2.2.5 is the following:
Excerpt from 38.214, subclause 5.2.2.5:
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter [PS-Periodic_CSI_TransmitOrNot] to report CSI with the higher layer parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in Clause 5.2.1.4. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter [PS_Periodic_L1-RSRP_TransmitOrNot] to report L1-RSRP with the higher layer parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in clause 5.2.1.4.

The highlighted part of the above text explains that the UE may be configured to report periodic CSI or L1-RSRP outside active time, during the time duration indicated by drx-onDurationTimer.  It is clear from that context that this refers to the cell over which the CSI is reported, i.e., the transmission time of the corresponding PUCCH must be inside the (potentially shorter) drx-onDurationTimer of the cell over which the CSI or L1-RSRP is reported.
For measurements on CSI-RS for mobility, the same is true: the measurements are – obviously – performed on the cell where the reference signals are transmitted, and the DRX active time on other cells is irrelevant:
[bookmark: _Toc32484537]CSI measurements and measurements on CSI-RS for mobility only depend on the DRX state of the cell where the measurements are performed.
Thus, 38.214 supports the introduction of a secondary DRX cycle without any modifications.
After going through the relevant RAN1 specifications, we realize:
[bookmark: _Toc32484538]There is no impact to RAN1 specifications by the introduction of a secondary DRX group.
Conclusion
In the previous sections we made the following observations: 
Observation 1	DRX does not have a large impact on the RAN1 specifications.
Observation 2	There is no impact to 38.213 by the introduction of the secondary DRX group.
Observation 3	CSI measurements and measurements on CSI-RS for mobility only depend on the DRX state of the cell where the measurements are performed.
Observation 4	There is no impact to RAN1 specifications by the introduction of a secondary DRX group.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref32471132][bookmark: _Ref174151459][bookmark: _Ref189809556]R1-2000165, LS on secondary DRX group, RAN2, RAN1#100-e, February 2020
[bookmark: _Ref32472312]3GPP TS 38.211 V16.0.0, NR; Physical channels and modulation, RAN#86, December 2019
[bookmark: _Ref32472342]3GPP TS 38.212 V16.0.0, NR; Multiplexing and channel coding, RAN#86, December 2019
[bookmark: _Ref32472393][bookmark: _Hlk32471829]3GPP TS 38.213 V16.0.0, NR; Physical layer procedures for control, RAN#86, December 2019
[bookmark: _Ref32472394]3GPP TS 38.214 V16.0.0, NR; Physical layer procedures for data, RAN#86, December 2019
[bookmark: _Ref32472361]3GPP TS 38.215 V16.0.0, NR; Physical layer measurements, RAN#86, December 2019

	4/4	
image1.png
CDRX ENHANCEMENT FR2 (2)

UL/DL traffic
drx-onDurationTimer l drx-Inactivity Timer
-
S § 3 B Em— <«— PDCCH monitoring
|
FR1 | 1
|
!
e ->
DRX cy
drx-onDurationTimer2 l x Ti
> -
FR2
€ m e mm e >

W\

\‘ <+— PDCCH monitoring





