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1	Introduction
The issue of how to specify PDCCH monitoring was discussed in RAN2#103bis without reaching a successful resolution. In this contribution we conclude that PDCCH monitoring is captured in L1 specifications and only minor changes to MAC are necessary.
[bookmark: _Ref178064866]2	Discussion
2.1	Background
In RAN2#103bis the topic of PDCCH monitoring was discussed accordingly:
Half duplex operation 
R2-1814791	PDCCH monitoring and duplex mode operation	Ericsson	discussion	Rel-15	NR_newRAT-Core	R2-1811611

R2-1814792	Correction to PDCCH monitoring	Ericsson	CR	Rel-15	38.321	15.3.0	0232	2	F	NR_newRAT-Core	R2-1811612
-	Huawei is fine with the intention but similar things are specified in RAN1 specs 
-	CATT agrees with Huawei and there are no issues in terms of clarity in the RAN1 specs
-	LG thinks that some additional clarifications are needed
-	Nokia thinks that there is an inconsistency but what Ericsson’s CR is too big and we can just say we don’t do PDCCH monitoring.  Intel agrees with Nokia. 
-	CATT thinks that RAN1 is quite complicated.  
=>	We will add a simple generic sentence outside the loop of DRX if the UE has UL transmission the UE doesn’t monitor PDCCH [reference to RAN1]
=>	The CR is revised in R2-1815641
R2-1815641	Correction to PDCCH monitoring	Ericsson	CR	Rel-15	38.321	15.3.0	0232	2	F	NR_newRAT-Core	R2-1811612
=>	Update unpaired
-	LG thinks that we should capture this in a different section, like DRX.  Nokia agrees and in DRX we have a section saying that we continuously monitor. 
=>	The CR is postponed

From MAC perspective, the PDCCH monitoring is controlled by RRC. RRC provides a configuration for PDCCH monitoring occasions (the ControlResourceSets in PDCCH-config). On top of this “main configuration” RRC can also configure measurement gaps and DRX. Both these mechanisms allow the UE to defer from the “main configuration” and not monitor PDCCH. During measurement gaps the UE will measure on neighbour cells, and during DRX, the UE will save power. 
2.2	Current specification text
In MAC the monitoring of PDCCH is spread out. During Random access the UE is instructed to monitor PDCCH of the SpCell for the RAR. The UE is further instructed to monitor PDCCH for msg4, once msg3 is transmitted. The section on DRX contains several statements on when the UE monitors and not monitors PDCCH. This is expected as the function of DRX is to establish rules for when the UE need not monitor DRX. This section also contains the following statement:
When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH continuously.
This statement is ok, up until the “otherwise” (highlighted). The intention of the statement is that if the UE is in RRC_CONNECTED and DRX is not configured, the UE shall monitor PDCCH. However, the use of “otherwise” together with “When in RRC_CONNECTED” makes it possible to interpret the sentence that the UE shall monitor PDCCH continuously in RRC_IDLE, which is not correct. Furthermore, the word “continuously" is problematic. In NR, when in RRC_CONNECTED, there is great flexibility to how the UE shall monitor PDCCH, even without DRX being configured. On top of this, there are the measurement gaps which also impacts how the UE monitors PDCCH independently of DRX.
[bookmark: _Toc528840910]The statement on PDCCH monitoring in section 5.7 in 38.321 is ambiguous at best, and incorrect at worst.
The physical layer specifications also mention how the UE monitors PDCCH from the perspective of the physical layer. The following text can be found in 38.213, section 10.
A UE monitors a set of PDCCH candidates in one or more control resource sets on the active DL BWP on each activated serving cell configured with PDCCH monitoring according to corresponding search space sets where monitoring implies decoding each PDCCH candidate according to the monitored DCI formats.
We regard this text as some form of default behaviour of PDCCH monitoring. On top of this comes restrictions from MAC as described in 38.321. During RAN2#103bis it was proposed to introduce standalone section in 38.321 for PDCCH monitoring. With the text in 38.213, we do not think a similar section in 38.321 is required. The restrictions to PDCCH monitoring in MAC are DRX and measurement gaps.
[bookmark: _Toc528840911]No need to introduce a new section 38.321 describing PDCCH monitoring.
[bookmark: _Toc528840912]The restrictions to PDCCH monitoring defined in 38.321 are DRX and measurement gaps.
2.3	Necessary corrections
Based on the observations, it becomes necessary to correct the statement in 38.321. We think it is sufficient to simply remove the part of the statement starting with “otherwise”, i.e.:
When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH continuously.
The removed text can be considered captured in 38.213.
[bookmark: _Toc528840913]Correct the statement on PDCCH monitoring in section 5.7 of 38.321 by removing the part of the statement starting with “otherwise”.
2.4	Half-duplex FDD and dynamic TDD
TS 38.213, section 10.1 describes that the UE does not monitor PDCCH in case of TDD (unless the UE is capable to). 





“For unpaired spectrum operation, if a UE is not configured for PUSCH/PUCCH transmission on serving cell , the UE does not expect to monitor PDCCH on serving cell  if the PDCCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10, TS 38.133]) on serving cell  and if the UE is not capable of simultaneous reception and transmission on serving cell and serving cell .”
This means there is currently no need for RAN2 to capture anything related to PDCCH monitoring and TDD in MAC. With respect to half-duplex FDD it was concluded that in order to properly support half-duplex FDD operation the network would need a UE capability and since there is currently no such signalling there is no need to currently address this case in MAC.
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	The statement on PDCCH monitoring in section 5.7 in 38.321 is ambiguous at best, and incorrect at worst.
Observation 2	No need to introduce a new section 38.321 describing PDCCH monitoring.
Observation 3	The restrictions to PDCCH monitoring defined in 38.321 are DRX and measurement gaps.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Correct the statement on PDCCH monitoring in section 5.7 of 38.321 by removing the part of the statement starting with “otherwise”.
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