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1		Introduction
In this paper, we discuss some remaining aspects of WUS,
· RAN2 LS regarding collision between WUS and RAR addressed to C-RNTI. 
· Discussion on minimum time gap values
· TPs related to maintenance of RAN1 specifications
· 38.212
2	Discussion regarding RAN2 LS 
After RAN2#109-bis-e, there is a RAN2 LS to RAN1 regarding PDCCH-WUS which needs to be addressed. As part of the LS, it is mentioned:
Collision between DCP and RAR addressed to C-RNTI
RAN2 has discussed UE behavior when a DCP monitoring occasion overlaps with the ra-ResponseWindow or msgB-ResponseWindow. RAN2 understanding is that according to current TS 38.213 prioritization rules, if DCP collides with RAR addressed to C-RNTI (e.g. during BFR) and the search spaces are not quasi-collocated, DCP will be prioritized as it is type-3 CSS and thus impacting legacy RAR behavior. 
RAN2 would like to ask RAN1 the following:
· To confirm RAN2 understanding that if DCP and RAR search spaces are not quasi-collocated, a collision between DCP and RAR addressed to C-RNTI will impact legacy RAR handling. 
· From RAN2 point of view, the understanding is that RAR addressed all RNTIs should be prioritized over DCP by the UE.
· RAN2 would like to ask if RAN1 has any concerns with the understanding above? If RAN1 doesn’t have any concerns, what is RAN1 preference on where to capture this behavior e.g. TS 38.213 or in TS 38.321 via a DCP monitoring exception rule similar to overlap with DRX Active time?


The issue raised in the RAN2 LS is an important one. Indeed, if WUS and RAR MOs are overlapping, and they are not quasi-collocated, and furthermore, the RAR response comes with a C-RNTI in a USS, a collision can occur, and the UE would prioritize WUS monitoring according to the current specification. In our view, , functions such as random access or beam failure recovery should not be disrupted due to WUS monitoring as those functions are important for link maintenance, and prioritizing WUS over such critical link maintenance/recovery functions will lead to increased UE power consumption. Therefore, it should be clarified that UE is not required to monitor DCI 2-6 in such cases. Our understanding is that UE would monitor paging/SI messages outside Active time. From RAN1 perspective it can be made clear that UE is not required to monitor DCI 2-6 in monitoring occasions that overlap with random access response or beam failure recovery procedures. This will also help with handling the BD/CCE limitations that should not be exceeded for the UE regardless whether UE is within Active time or outside Active time. We think the RAN1 spec can capture proposal 1, while the MAC spec can capture that UE wakes up in case of overlap.
Proposal 1 [bookmark: _Toc40472150]UE is not required to monitor DCI 2-6 in monitoring occasions that overlaps with the ra-ResponseWindow or beam-failure recovery procedure.  
Proposal 2 [bookmark: _Toc40472151]RAN1 to provide the following response to RAN2 LS (R1-2003260)
[bookmark: _Toc40472152]RAN1 does not have a concern with the RAN2 understanding and asks RAN2 to capture in 38.321 that the UE wakes up in an upcoming ON duration when a DCI 2-6 monitoring occasion overlaps the ra-ResponseWindow or beam-failure recovery procedure.
[bookmark: _Hlk36989500]3	Discussion on minimum time gap values
In RAN1#100-bis-e meeting, the following working assumption was made about the minimum time gap values.
working assumption:
1. The value of minimum time gap is decoupled with SCell dormancy indication.  
1. Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,
 
	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24



The values considered for each SCS is in-line with our proposal in the last meeting, and they are reasonable for both lower and upper bounds. Moreover, we do not see a need to optimize and have different set of values based on where the PDCCH is located – the more important aspect to have a reasonably good window where WUS can be sent to the UE and this is already enabled via the psOffset parameter. 
Proposal 3 [bookmark: _Toc37407508][bookmark: _Toc40472153]RAN1 to confirm the minimum time gap values in the WA as well as the decoupling of minimum time gap values from Scell dormancy indication. 
[bookmark: _Ref178064866]4	TPs related to maintenance of RAN1 specifications
4.1 Corrections related to TS38.212
[bookmark: _Toc5022906]In RAN1#96bis, the following agreement was made, with the FFS is yet to be addressed.

Agreements:
The assumptions of the DCI design of the PDCCH-based power saving signal/channel include:
· No increase of DCI format size budget  
· FFS whether or not the same or different sets of DCI format sizes for Active time vs. out of Active time

The current limitations on DCI format size budget as well as DCI size alignments in Clause 7.3.1.0 (particularly step 3 and follow-up paragraphs) is mentioned based on the active time DCIs, although few of them can also be monitored outside the active time. 
From 38.212-g10, Clause 7.3.1.0
Step 3:
-	If both of the following conditions are fulfilled the size alignment procedure is complete
-	the total number of different DCI sizes configured to monitor is no more than 4 for the cell 
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
<text omitted>
The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
-	the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_1 in another UE-specific search space; or
-	the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space; or
-	[the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_2 in another UE-specific search space; or]
-	[the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_2 in another UE-specific search space.]
”


“
The same notion is repeated in TS38.213 as follows.
From 38.213-g10, Clause 10.1
A UE expects to monitor PDCCH candidates for up to 4 sizes of DCI formats that include up to 3 sizes of DCI formats with CRC scrambled by C-RNTI per serving cell. The UE counts a number of sizes for DCI formats per serving cell based on a number of configured PDCCH candidates in respective search space sets for the corresponding active DL BWP. 


As it is clear in these texts, there is no distinguishing between DCI size budgets inside and outside the active time. As such, in case DCI format 2-6 is counted as one of the 4 different DCI sizes, it will lead to unnecessary restriction on NW scheduling flexibility where regular scheduling DCIs may be prioritized. 
Consider the following example raised in the e-meeting 100bis-e. 
Can UE be configured for following case (DCIs monitored across inside/outside active time) ? 
•	one size for DCI 2-6 (e.g. 6 bits) 
•	four other sizes for other DCIs 0-x/1-x/2-x (e.g. 40,50,60,70 bits) 
Based on the current 38.212 text, configuration such as above is not possible (i.e. because total would be counted as 5 sizes i.e. exceeding limits in specification). The DCI 2-6 size must be enlarged from 6 bits to 40 bits to satisfy budget, which would negatively impact WUS performance. Or else NW must manage with only three DCI sizes within Active time, which would also be undesirable. 
It is very clear none of the proposals in discussions so far require UE to monitor more than 4 sizes at any given time – rather the discussion is whether the four sizes are the same within and outside active time. 
Since DCI format 2-6 is only monitored outside the active time, it is proposed to clarify that it should not be counted as one of the 4 different DCI sized configured per cell, or at least the DCI budget sizes inside, and outside active time are counted separately. If it is interpreted that such is the case already with current specification, it would be good to know that as well and take it as a conclusion.
Observation 1 [bookmark: _Toc40438039]Configuring DCI format 2-6 without any change to specification can 1) negatively impact the DCI size budget available for DCIs monitored within Active time, and/or 2) negatively impact WUS performance. Counting DCI sizes in the budgets separately within or outside active time will mitigate such impacts without any impact on UE hardware complexity. 

Proposal 4 [bookmark: _Hlk40438067][bookmark: _Toc40472154]DCI sizes in the budget calculation are counted separately for the cases of within Active time and outside Active time.
Based on the above, the following proposal is made to modify the relevant part in 38.212. If there is a need to also update other parts of the specification, that can also be discussed.
Proposal 5 [bookmark: _Toc32563229][bookmark: _Toc37407514][bookmark: _Toc40472155]Adopt TP1 for 38.212 subclause 7.3.1.0 DCI sizes in the budget calculation are counted separately for the cases of within Active time and outside Active time. 
<begin TP1>
Step 3:
-	If both of the following conditions are fulfilled the size alignment procedure is complete
-	the total number of different DCI sizes configured to monitor inside active time is no more than 4 for the cell 
-	the total number of different DCI sizes configured to monitor outside active time is no more than 4 for the cell 
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
<omit unchanged text>

The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor inside active time is more than 4 for the cell ; or
-	the total number of different DCI sizes configured to monitor outside active time is more than 4 for the cell ; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
-	the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_1 in another UE-specific search space; or
-	the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space; or
-	[the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_2 in another UE-specific search space; or]
-	[the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_2 in another UE-specific search space.]

<end TP1>
Conclusion
In sections 2-4, the following observations and proposals were made: 
Observation 1	Configuring DCI format 2-6 without any change to specification can 1) negatively impact the DCI size budget available for DCIs monitored within Active time, and/or 2) negatively impact WUS performance. Counting DCI sizes in the budgets separately within or outside active time will mitigate such impacts without any impact on UE hardware complexity.


Proposal 1	UE is not required to monitor DCI 2-6 in monitoring occasions that overlaps with the ra-ResponseWindow or beam-failure recovery procedure.
Proposal 2	RAN1 to provide the following response to RAN2 LS (R1-2003260)
RAN1 does not have a concern with the RAN2 understanding and asks RAN2 to capture in 38.321 that the UE wakes up in an upcoming ON duration when a DCI 2-6 monitoring occasion overlaps the ra-ResponseWindow or beam-failure recovery procedure.
Proposal 3	RAN1 to confirm the minimum time gap values in the WA as well as the decoupling of minimum time gap values from Scell dormancy indication.
Proposal 4	DCI sizes in the budget calculation are counted separately for the cases of within Active time and outside Active time.
Proposal 5	Adopt TP1 for 38.212 subclause 7.3.1.0 DCI sizes in the budget calculation are counted separately for the cases of within Active time and outside Active time.
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