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RAN2 conducted an Email discussion [1] on the SCell Dormancy aspects and in this discussion, there were some open items that were not concluded. 
In this contribution, we plan to provide further views on these items with intention to bring concrete proposals to the meeting.
[bookmark: _Ref178064866]Discussion
From the summary of the email discussion [1], the following are the list of open items that we plan to contribute in this paper:
· Restriction of not using firstActiveBWP as the dormant BWP
· Uplink operation in SCell in dormancy
Usage of FirstActiveDownlinkBWP
At the end of the email discussion [1] majority of the companies viewed that firstActiveDowlinkBWP cannot be the same as Dormant BWP. We would like to dig a bit deeper into this aspect.
We would like to start by stating that the dormancy operation came about in Rel-16 to try to bring fast transition to activated state in a power efficient manner. And the basic premise behind dormancy was that the UE would skip PDCCH monitoring (and hence save power consumption), but keep doing other activities like providing CSI feedback for DL scheduling etc., so the NW can quickly transition the UE out of dormancy to start scheduling DL/UL based on the CSI feedback. 
Observation 1: Dormancy helps with fast SCell activation by skipping PDCCH monitoring (saving power), but keep doing other activities like providing CSI feedback for DL scheduling etc., so the NW can quickly transition the UE out of dormancy to start scheduling DL/UL based on the CSI feedback.
By making dormancy as a BWP, the main benefits of the above are possible only if the dormant BWP is the same as the active BWP (in PRB allocation, as well as the CSI configuration although reporting can be relaxed). If the dormant BWP is different in PRB allocation, then the CSI cannot be used effectively by the NW is DL/UL scheduling and, there is an additional BWP switching delay which also varies based on the BW and the center-frequencies of the dormant and active BWPs.
Observation 2: The benefits of the dormancy are meaningful only if the dormant BWP is the same as the active BWP (in PRB allocation, as well as the CSI configuration although reporting can be relaxed). If the dormant BWP is different in PRB allocation, then the CSI cannot be used effectively by the NW is DL/UL scheduling and, there is an additional BWP switching delay which also varies based on the BW and the center-frequencies of the dormant and active BWPs.
Now let’s look at the timeline of the case where the NW anticipates there is data to be sent to the UE in the downlink on a deactivated SCell. We have assumed that the dormant BWP has the same configuration as the firstActiveBWP, but with a different BWP ID.

	



Figure 1: Using the current method where dormant BWP cannot be firstActiveBWP


downlink on a deactivated SCell. 
	



Figure 2: Dormant BWP can be firstActiveBWP

If the NW has data to transmit and intends to activate an SCell for this purpose, it has to wait until it’s gets some DL CSI before scheduling DL data. If the main trigger is getting the DL CSI, then we can save power at the UE by switching to dormancy from deactivated state and providing the needed CSI before switching to active state.
	



Figure 3: Dormant BWP can be firstActiveBWP when compared with legacy behaviour

Observation 3: If the NW has data to transmit and intends to activate an SCell for this purpose, it has to wait until it gets some DL CSI before scheduling DL data. If the main trigger is getting the DL CSI, then we can save power at the UE by switching to dormancy from deactivated state and providing the needed CSI before switching to active state.
In addition, from network perspective, it can also provide the flexibility at the network to “keep” certain SCells as potential candidates for dormancy (to be used for DL scheduling) when they are in deactivated state, as opposed to always activating them and then moving them to dormancy. In other words, dormancy state can be viewed as an intermediate step between activated and deactivated states for networks to use it as they desire. 
Observation 4: Dormancy state can be viewed as an intermediate step between activated and deactivated states for networks to use it as they desire. It can also provide the flexibility at the network to “keep” certain SCells as potential candidates for dormancy (to be used for DL scheduling) when they are in deactivated state, as opposed to always activating them and then moving them to dormancy.
Proposal 1: FirstActiveBWP can also be configured as Dormant BWP
Uplink operation
There were views from some companies on allowing the UE to transmit SRS (periodic/SP/aperiodic) in dormant BWP, in the SCell which has uplink. The possible benefits claimed were to allow the NW to have access to the UL channel conditions for UL scheduling and in maintenance of the UL timing advance.
UL scheduling
We would like to start by stating that the benefits of dormancy (along with SRS transmission) are applicable only when the Dormant BWP has the same PRB configuration as the Active BWP and the CSI and SRS configurations of Dormant BWP use the frequency resources of the active BWP correctly.  
If the SCell with UL comes out of dormancy, large amount of data can be scheduled in the downlink on this SCell, and this may not result in large amount of data in uplink right away (for eg, a TCP ACK).
Even with a TCP ACK in downlink triggering a large amount of data in UL needs at least the processing of the DL TCP ACK first, which would need several symbols. Our view is that the NW can trigger an AP-SRS on the SCell right after dormancy to get the needed channel conditions to handle the potential large uplink data.
For TDD cases, the NW can use the DL CSI to estimate the UL channel if there is need to schedule UL right away.
Another option for the network is to use the existing uplink on P(S)Cell or even PUCCH SCell (if PUSCH is configured). We would like to note that the UL data is not always associated with the serving cell that is used to transmit this uplink data (unless this is SCS specific, in which case we think dormancy operation might not be a good choice if the UL data that needs to use a specific SCS, and all the serving cells with that SCS are in dormancy).
Observation 5: Large uplink data as a response to downlink data from the NW needs several symbols, and the current NR framework can trigger AP-SRS in short periods for the NW to get the UL channel conditions, after the UE transitions out of dormancy.
Observation 6: In TDD cases, the NW can use the DL CSI to estimate the UL channel if there is need to schedule UL right away.
Observation 7: The network is to use the existing PUSCH uplink on P(S)Cell or even PUCCH SCell (if PUSCH is configured) to allow UL data until the UL AP-SRS info is available on the SCell
If we analyze this from the UE perspective in terms of power consumption, sounding SRS requires the UE to turn on the Tx chain (and the associated PLLs in FDD if needed). 
Observation 8: This additional power consumption to try to make use of the first few symbols of Tx on the SCell, when there are other ways to minimize the delay (using P(S)Cell for eg., and triggering AP-SRS on SCell after coming out of dormancy) does not appear to be useful enough for us to allow uplink on the SCell in dormancy.
   
0. UL TA maintenance
Some companies have also expressed that TA maintenance would be possible with UE transmitting the SRS in the UL.
We would like to start with a note that for the operation of the UL CA, even with SCell having the uplink, it would be using PUSCH, and the PUCCH operation would still be on P(S)Cell or PUCCH SCell, where both of these do not have dormancy operation. So in effect, the UL control signalling is already always present.
This ensure that the TA is maintained as the UE needs to transmit in UL at least for HARQ feedback, and the SCell that is in dormancy needs to be part of PUCCH group (either using P(S)Cell or PUCCH SCell) for it’s uplink. 
Observation 9: For the operation of the UL CA, even with SCell having PUSCH, the PUCCH operation would still be on P(S)Cell or PUCCH SCell, where both of these do not have dormancy operation. So in effect, the UL control signalling is already always present for the NW to do TA adjustments even if SRS is not avalible.

Therefore we do not see the need to have SRS in dormancy for TA maintenance.
Proposal 2: No uplink configuration is needed for dormancy, and so there is no UL Dormant BWP.

[bookmark: _Toc13036427][bookmark: _Toc12266169]Conclusion
Observation 1: Dormancy helps with fast SCell activation by skipping PDCCH monitoring (saving power), but keep doing other activities like providing CSI feedback for DL scheduling etc., so the NW can quickly transition the UE out of dormancy to start scheduling DL/UL based on the CSI feedback.
Observation 2: The benefits of the dormancy are meaningful only if the dormant BWP is the same as the active BWP (in PRB allocation, as well as the CSI configuration although reporting can be relaxed). If the dormant BWP is different in PRB allocation, then the CSI cannot be used effectively by the NW is DL/UL scheduling and, there is an additional BWP switching delay which also varies based on the BW and the center-frequencies of the dormant and active BWPs.
Observation 3: If the NW has data to transmit and intends to activate an SCell for this purpose, it has to wait until it gets some DL CSI before scheduling DL data. If the main trigger is getting the DL CSI, then we can save power at the UE by switching to dormancy from deactivated state and providing the needed CSI before switching to active state.
Observation 4: Dormancy state can be viewed as an intermediate step between activated and deactivated states for networks to use it as they desire. It can also provide the flexibility at the network to “keep” certain SCells as potential candidates for dormancy (to be used for DL scheduling) when they are in deactivated state, as opposed to always activating them and then moving them to dormancy.
Observation 5: Large uplink data as a response to downlink data from the NW needs several symbols, and the current NR framework can trigger AP-SRS in short periods for the NW to get the UL channel conditions, after the UE transitions out of dormancy.
Observation 6: In TDD cases, the NW can use the DL CSI to estimate the UL channel if there is need to schedule UL right away.
Observation 7: The network is to use the existing PUSCH uplink on P(S)Cell or even PUCCH SCell (if PUSCH is configured) to allow UL data until the UL AP-SRS info is available on the SCell
Observation 8: This additional power consumption to try to make use of the first few symbols of Tx on the SCell, when there are other ways to minimize the delay (using P(S)Cell for eg., and triggering AP-SRS on SCell after coming out of dormancy) does not appear to be useful enough for us to allow uplink on the SCell in dormancy.
Observation 9: For the operation of the UL CA, even with SCell having PUSCH, the PUCCH operation would still be on P(S)Cell or PUCCH SCell, where both of these do not have dormancy operation. So in effect, the UL control signalling is already always present for the NW to do TA adjustments even if SRS is not avalible.

Proposal 1: FirstActiveBWP can also be configured as Dormant BWP
Proposal 2: No uplink configuration is needed for dormancy, and so there is no UL Dormant BWP.


References

[1] 	R2-19xxxxx-Email report to Open issues for dormancyScell_v5
	



	2/2	
image1.emf
UE ready to 

received PDCCH

AP CSI trigger 

and/or SRS trigger

CSI on P(S)Cell 

SRS if UL CA

NW schedules

RF tune-up/PSS Acquisition/AGC setting


Microsoft_Visio_Drawing.vsdx
UE ready to 
received PDCCH
AP CSI trigger 
and/or SRS trigger
CSI on P(S)Cell 
SRS if UL CA
NW schedules
RF tune-up/PSS Acquisition/AGC setting



image2.emf
MAC CE 

for activation to dormancy

UE sends CSI 

on P(S)Cell 

NW schedules

RF tune-up/PSS Acquisition/AGC setting

Dormancy to 

active BWP switch


Microsoft_Visio_Drawing1.vsdx
MAC CE 
for activation to dormancy
UE sends CSI 
on P(S)Cell
NW schedules
RF tune-up/PSS Acquisition/AGC setting
Dormancy to 
active BWP switch



image3.emf
MAC CE 

for activation

UE ready to 

received PDCCH

AP CSI trigger 

and/or SRS trigger

CSI on P(S)Cell 

SRS if UL CA

NW schedules

MAC CE 

for activation to 

dormancy

UE sends CSI 

on P(S)Cell 

NW schedules

RF tune-up/PSS Acquisition/AGC setting

RF tune-up/PSS Acquisition/AGC setting

Dormancy to 

active BWP switch

PDCCH monitoring that could be avoided

NW has data to send


Microsoft_Visio_Drawing2.vsdx
MAC CE 
for activation
UE ready to 
received PDCCH
AP CSI trigger 
and/or SRS trigger
CSI on P(S)Cell 
SRS if UL CA
NW schedules
MAC CE 
for activation to dormancy
UE sends CSI 
on P(S)Cell
NW schedules
RF tune-up/PSS Acquisition/AGC setting
RF tune-up/PSS Acquisition/AGC setting
Dormancy to 
active BWP switch
PDCCH monitoring that could be avoided
NW has data to send



