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Introduction
In this paper, we discuss remaining open issues related to enhanced DCI based power saving adaptation.   
Discussion 
HARQ retransmission handling during PDCCH skipping 

For PDCCH skipping, one of the key open issues is the HARQ retransmission handling. 

 
Agreement
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), select one of the following schemes 
· Alt 1a: the UE applies Beh 1A on an active BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH reception 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· FFS: whether the UE will monitor PDCCH when DRX Retransmission timer is running













From performance point of view, UE power saving and UE perceived throughput are two main metrics need to be balanced. Typically, larger skipping size will have higher UE power saving benefit. However longer skipping duration can reduce the UE perceived throughput, particularly if HARQ retransmission is not handled properly.  When large skipping duration is configured by the network, without HARQ retransmission grant monitoring, it effectively disabled HARQ operation. This has big impact on UE throughput.
For DL HARQ retransmission, a good trade-off can be achieved between UE power saving gain and UE perceived throughput loss, if UE monitors the retransmission grant when drx-RetransmissionTimerDL is running. For UL HARQ retransmission, since there is no explicit ACK/NACK, if UE keep monitoring retransmission grant when drx-RetransmissionTimerUL is running, limited power saving gain will be achieved. 

In current specification, up to 3 different skipping values can be configured. The maximum skipping duration value is 100ms. To enable larger skipping duration in practical deployment, UE should monitor PDCCH when drx-RetransmissionTimerDL is running. This allows network to configure a longer skipping with DL scheduling DCI, while using a smaller skipping duration with UL scheduling DCI.  

Proposal 1: HARQ retransmission should be taken into consideration during PDCCH skipping. 

Proposal 2: UE is expected to perform PDCCH monitoring when drx_RetransmissionTimerDL is running. Adopt the following TP (TS 38.213 v17.2.0): 
[bookmark: _Toc99993839]
10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to start PDCCH monitoring according to search space sets with a first group index and stop PDCCH monitoring according to search space sets with a second group index, the UE applies the indication
-	at the beginning of a first slot that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when , 
-	at the beginning of a first slot, of a slot group of  slots, that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when 
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. If the UE transmits a PUCCH providing a positive SR after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of the serving cell, the UE resumes PDCCH monitoring starting at the beginning of a first slot that is after a last symbol of the PUCCH transmission. The UE resumes PDCCH monitoring when drx-RetransmissionTimerDL is running. 
*** Unchanged text is omitted ***
PDCCH skipping outside active time 
During the reply RAN2 LS discussion, question raised if a long PDCCH skipping duration is configured which spans from DRX active time to de-active time then back to active time again, whether the PDCCH skipping still resume after UE is back in DRX active time. The following two alternatives will be further down-selected: Agreement
Down-select from the followings,
Alt-1
· The PDCCH skipping applies only in active time. The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not
Alt-2
· The PDCCH skipping applies only in active time. PDCCH skipping is terminated when UE goes into outside active time.







It is not desirable to create another level of interaction between PDCCH skipping and DRX in-active timer. We do not see the benefit of cancelling PDCCH skipping commend when DRX in-active timer expires. Therefore, the simplest solution is to keep the PDCCH skipping commend, which implies when UE is back to DRX active time, the PDCCH skipping is still valid. Therefore we propose to adopt Alt 1, and there is no specification impact is expected with Alt-1.  
Proposal 3: Adopt Alt-1, the PDCCH skipping applies only in active time. The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not.    

Conclusion
 
In the contribution, we discuss remaining details on enhanced DCI based adaptation for UE power saving.  The proposals are: 
Proposal 1: HARQ retransmission should be taken into consideration during PDCCH skipping. 

Proposal 2: UE is expected to perform PDCCH monitoring when drx_RetransmissionTimerDL is running. Adopt the following TP (TS 38.213 v17.2.0): 
10.4	   Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to start PDCCH monitoring according to search space sets with a first group index and stop PDCCH monitoring according to search space sets with a second group index, the UE applies the indication
-	at the beginning of a first slot that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when , 
-	at the beginning of a first slot, of a slot group of  slots, that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when 
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. If the UE transmits a PUCCH providing a positive SR after the UE detects a DCI format providing the PDCCH monitoring adaptation field indicating to the UE to skip PDCCH monitoring for the duration on the active DL BWP of the serving cell, the UE resumes PDCCH monitoring starting at the beginning of a first slot that is after a last symbol of the PUCCH transmission. The UE resumes PDCCH monitoring when drx-RetransmissionTimerDL is running. 
*** Unchanged text is omitted ***
Proposal 3: Adopt Alt-1, the PDCCH skipping applies only in active time. The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not.    
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