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1. [bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]After post email discussions [1][2], some open issues on Cell DTX/DRX were left. In this contribution, we address these remaining issues.
2. [bookmark: OLE_LINK24][bookmark: OLE_LINK25]Discussion
2.1. [bookmark: _Ref131489833]CR corrections
2.1.1. Ambiguous capturing of RAN2 agreement in current MAC running CR
Our understanding is that the below RAN2 agreement is still not captured in the current running MAC CR:
“UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time”.
Indeed, two clauses now capture when the UE shall monitor the PDCCH:
Clause 5.x.2:
	For each Serving Cell configured with cell DTX, the MAC entity shall:
1> […]
1> if cell DTX operation is deactivated for this Serving Cell; or 
1> if the Serving Cell is in the cell DTX Active Period:
2> monitor PDCCH on this Serving Cell, as specified in TS 38.213 [6] and other clauses of this specification.


And this new clause now coexists with the legacy C-DRX clause (5.7) which also specifies:

	
1> if a DRX group is in Active Time:
2> monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];



The subtle difference is this text, which is to be understood as “according to C-DRX”. That is, during Cell DTX Active Time, the UE monitors PDCCH only during C-DRX Active Time as shown below (which is indeed the expected behavior):


Figure 1: PDCCH monitoring is only mandated during C-DRX Active Time
Observation 1: While in Cell DTX Active Time, PDCCH monitoring is only mandated during C-DRX Active Time.
Now because clause 5.x.2 leaves undefined the UE behavior regarding PDCCH monitoring outside Cell DTX Active Time, it is also our understanding that, the legacy PDCCH monitoring requirements from clause 5.7 do apply outside Cell DTX/DRX Active Time, i.e. as in below example:


Figure 2: PDCCH monitoring is only mandated during C-DRX Active Time
Observation 2: In current running MAC CR, the legacy PDCCH monitoring requirements from clause 5.7 do apply outside Cell DTX/DRX Active Time.
This means the above RAN2 agreement is not captured, because the “relaxation” requirements regarding PDCCH monitoring of clause 5.x.2 does not take precedence over the requirements of clause 5.7. So we propose the below fix:
	5.x.2 Cell Discontinuous Transmission
//skip irrelevant part
For each Serving Cell configured with cell DTX and each configured downlink assignment, the MAC entity may:
1> if cell DTX operation is activated and the Serving Cell is not in the cell DTX Active Period:
2> not monitor PDCCH irrespective of the requirements of clause 5.7, unless explicitly stated otherwise in this clause;
2> not instruct the physical layer to receive transport block on the DL-SCH of this Serving Cell according to the configured downlink assignment for SPS;
2> not indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity;
2>	not set the HARQ Process ID to the HARQ Process ID associated with the PDSCH duration of the configured downlink assignment;
2>	not consider the NDI bit for the corresponding HARQ process to have been toggled.


[bookmark: _Ref141797768]Proposal 1: Adopt the TP to capture the RAN2 requirement “UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time”.
2.1.2. 38.300 correction
The current 38.300 running CR captures in clause 15.4.2.x1 on Cell DTX/DRX: “When cell DTX is configured and activated for the concerned cell, the UE does not monitor PDCCH in selected cases or SPS occasions during cell DTX non-active duration”.
However, a generic rule across 3GPP specifications is that a UE can be allowed, under some conditions, not to perform a core action such as PDCCH monitoring but in the end it belongs to the UE to decide whether to do it or not. Therefore, when such conditions are met, the normative text captures “the UE may not …” instead of “the UE shall not” or “the UE does not”. This applies to the above 38.300 extract where “does” should be replaced with “may”.
Proposal 2: In the 38.300 CR, in clause 15.4.2.x.1, change “the UE does not monitor PDCCH” with “the UE may not monitor PDCCH”. 
2.2. Cell DRX with C-DRX
In RAN2#123 meeting, it was agreed:
	11	We focus on the case where DTX in RRC can only be configured when C-DRX is configured.  We will not optimize for the case where C-DRX is not configured.


And the following RRC open issue was left after [1].
Issue 1-13: Should cell DRX be added to the agreement: “We focus on the case where DTX in RRC can only be configured when C-DRX is configured”.
In last RAN2#123bis meeting, it was agreed that standalone Cell DRX configuration is possible to configure without Cell DTX. And according to current running CR [3], the clause 5.x.3 specifying the Cell DRX behavior is independent of C-DRX. Thus, in order to support flexibility, standalone Cell DRX can be configured where C-DRX is not configured.
Proposal 3: Standalone Cell DRX can be configured when C-DRX is not configured.
2.3. RACH for emergency call during Cell DTX/DRX non active period
The following MAC open issue was identified in [2].
Issue 1: whether to confirm the WA: 
· Working assumption: UE triggers RACH upon determining that an emergency call is initiated during the cell DTX/DRX non active period. We rely on the UE implementation to determine whether an emergency call is initiated.  We will take time to check until next meeting to confirm the WA.
· if the WA is confirmed, how to capture that an emergency call is initiated in MAC specifications (for the purpose of triggering RACH)
When a RRC_INACTIVE UE triggers RRC Resume procedure due to RNA update, the UE selects the access category and the resume cause based on if an emergency service is ongoing. There is a note that how the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation, as shown below [6] (RRC, clause 5.3.13.2).
	1> else if the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:
2> if an emergency service is ongoing:
NOTE 1:  How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
3> select '2' as the Access Category;
3>    set the resumeCause to emergency; 
2>	else:
3>	select '8' as the Access Category;


In addition, emergency call is mentioned in TS 38.304. But there is no AS-NAS interaction description for emergency call. An example is shown below.
	acceptable cell:
An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls and receive ETWS and CMAS notifications). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call and to receive ETWS and CMAS notification in an NR network:
-    The cell is not barred, see subclause 5.3.1;
-    The cell selection criteria are fulfilled, see subclause 5.2.3.2.


Clearly, the above implementation-based assumptions of AS awareness in the UE in RRC_IDLE/RRC_INACTIVE can equally apply in RRC_CONNECTED. Thus, we can confirm the WA and rely on the UE implementation to determine whether an emergency call is initiated. 
Proposal 4: RAN2 confirm UE triggers RACH upon determining that an emergency call is initiated during the cell DTX/DRX non active period.
Proposal 5: How the MAC layer in the UE is aware of an ongoing emergency service is up to UE implementation. It can be capture with a NOTE, e.g. as in RRC specification clause 5.3.13.2.
2.4. Whether to capture the case of monitoring PDCCH following successful completion of RA
The following MAC open issue was identified in [2].
Issue 2: whether the UE monitors PDCCH during the cell DTX non-active period following successful completion of RA (e.g. after a RA triggered by an emergency call, per the WA).
•	Per comments under QC002
Per the definition of C-DRX Active Time, a UE configured with C-DRX can initiate RACH during which it is in Active Time. Then, when the RA procedure is initiated by the UE due to an emergency call, it is expected that gNB will provide the UE with an UL grant in Msg4. Per the below RAN2#122 agreement#5, the UE will execute the UL grant, even if it is in Cell DRX non-active period, and this will trigger the drx-RetransmissionTimerUL. And RAN2 also agreed (agreement #3) that the UE monitors PDCCH while drx-RetransmissionTimerUL is running, even if it is in Cell DRX non-active period. And the network can use this time to schedule the UE, de-configure Cell DTX for that UE, or to handoff the UE, or else. So there is no issue: no additional exception is needed to allow network scheduling a UE after completion of a RA procedure initiated by an emergency call.
	Agreements:
1    UE monitors PDCCH for RAR during Cell DTX non-active time. The ra-ResponseWindow could be started as legacy.
2    UE monitors PDCCH for msg4 during Cell DTX non-active time. The ra-ContentionResolutionTimer could be started as legacy.
3    Working assumption:  When the retransmission timer is running (if C-DRX is configured), the UE is expected to monitor PDCCH, like in legacy.  It is up to the network whether it schedules retransmissions out of the Cell DTX active period, i.e., when the DRX retransmission timer is running, the UE should monitor PDCCH regardless of the Cell DTX.   
4    Once gNB recognizes there is an emergency call or public safety related service (e.g. MPS/MCS), the NW should ensure there is no impact to the emergency call (e.g. may deactivate Cell DTX/DRX).  The behavior is captured in stage 2 spec
5    When an DG grant is received, by the gNB during cell DRX/DTX, the UE follows the grant assignment (i.e. like in legacy).  This includes DL HARQ feedback.  


Proposal 6: No need to capture the UE monitors PDCCH during the cell DTX non-active period following successful completion of RA in NES MAC CR.
2.5. Activation processing delay
The remaining issue was summarized in [4].
Issue 5: whether there is a need to capture the activation processing delay after reception of an activation indication or rely on TS 38.213 to provide the indication to higher layers timely.
The activation processing delay has already been captured in TS 38.213, as shown below.
	[bookmark: _Toc137056426][bookmark: _Toc146789800]11.5	Adaptation of cell operation
//skip
When a UE receives in slot  on the active DL BWP of a first serving cell a PDCCH providing DCI format 2_9 that indicates a change in activation or deactivation of a current cell DTX operation or cell DRX operation for a second serving cell, the UE operates on the second serving cell according to the indicated cell DTX operation or cell DRX operation starting from a slot on the active DL BWP or on the active UL BWP of the second serving cell, respectively, that is not before the beginning of the slot  on the active DL BWP of the first serving cell where  is a number of slots for the SCS of the active DL BWP of the first serving cell in Table 11.5-1.
Table 11.5-1: Minimum time gap value 
	SCS (kHz)
	Number of slots 

	15
	3

	30
	6

	60
	12

	120
	24

	480
	96

	960
	192





And in MAC running CR, it is specified:
	Cell DTX is configured if cellDTXDRXconfigType is set to dtx or dtxdrx. Cell DTX operation is activated and deactivated for each Serving Cell by:
-	receiving a cell DTX activation indication from lower layers indicating activation or deactivation of cell DTX operation, as specified in TS 38.213 [6];
-	configuring CellDTXDRX-Config by upper layers: if cell DTX is configured and cellDTXDRXactivationStatus is set to activated, cell DTX operation is activated upon cell DTX configuration; if cell DTX is configured and cellDTXDRXactivationStatus is set to dectivated, cell DTX operation is deactivated upon cell DTX configuration; if CellDTXDRX-Config is released, cell DTX operation is deactivated and all the corresponding configurations are released.


As shown above, MAC gets (de)activation indication of the cell DTX/DRX from PHY. Thus, it is enough to only capture the activation processing delay in TS 38.213. MAC layer replies on lower layer to provide the indication. No need to capture the activation processing delay after reception of an activation indication in MAC layer.
Proposal 7: No need to capture the activation processing delay after reception of an activation indication in MAC layer.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Adopt the TP to capture the RAN2 requirement “UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time”.
	5.x.2 Cell Discontinuous Transmission
//skip irrelevant part
For each Serving Cell configured with cell DTX and each configured downlink assignment, the MAC entity may:
1> if cell DTX operation is activated and the Serving Cell is not in the cell DTX Active Period:
2> not monitor PDCCH irrespective of the requirements of clause 5.7, unless explicitly stated otherwise in this clause;
2> not instruct the physical layer to receive transport block on the DL-SCH of this Serving Cell according to the configured downlink assignment for SPS;
2> not indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity;
2>	not set the HARQ Process ID to the HARQ Process ID associated with the PDSCH duration of the configured downlink assignment;
2>	not consider the NDI bit for the corresponding HARQ process to have been toggled.


Proposal 2: In the 38.300 CR, in clause 15.4.2.x.1, change “the UE does not monitor PDCCH” with “the UE may not monitor PDCCH”.
Proposal 3: Standalone Cell DRX can be configured when C-DRX is not configured.
Proposal 4: RAN2 confirm UE triggers RACH upon determining that an emergency call is initiated during the cell DTX/DRX non active period.
Proposal 5: How the MAC layer in the UE is aware of an ongoing emergency service is up to UE implementation. It can be capture with a NOTE, e.g. as in RRC specification clause 5.3.13.2.
Proposal 6: No need to capture the UE monitors PDCCH during the cell DTX non-active period following successful completion of RA in NES MAC CR.
Proposal 7: No need to capture the activation processing delay after reception of an activation indication in MAC layer.
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