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Introduction
In RAN1#106bis, good progress has been achieved, the final FL summary captured in [1]. In this contribution we address the essential open issues.  
Validation of a periodic iTRS occasions

	Agreement
The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication
· FFS: Whether the availability indication is transmitted [only once] during the validity duration 
Note: Qualcomm and Huawei have concern on Alt a
Agreement
For the validity duration configured by higher layer at least for paging PDCCH based L1 availability indication, support
· time unit is one default paging cycle,
· applicable values: {1, 2, 4, 8, 16, 32, [64], [128], [256],[512]}
When the validity duration is not configured, UE assumes a default time duration to be 2 default paging cycle(s)



In RAN1#107 it was agreed that the validation window is of DRX cycle granularity and is a sliding window. It remained open what UE should do if receives inconsistent information. 
· Case 1: a DRX period was indicated to contain TRS but new indication says no TRS present.
· Case 2: a DRX period was indicated not having TRS but new indication says TRS present.

The best would have been if gNB maintains consistency, this is the case also for SFI in DCI format 2_0. If consistency is not maintained, especially Case 1 is problematic, because if UE misses the later paging DCI indication “TRS not present”, it will miss multiple paging PDCCH during the sliding window, relying on TRS, which is not present. Therefore, we have the following proposal  
Proposal-1: When UE receives a first indication indicating TRS is present within a DRX cycle and later receive a second indication indicating that TRS are not present within the DRX cycle, a UE assumes that TRS is present in the DRX cycle. 
As a consequence, a gNB shall transmit TRS in DRX if it once said so. 
Regarding the values in square brackets, we do not see any issue with supporting values up to 512 DRX cycles, except if UE wakes-up for eDRX sleep, it would need to read SIB1 again to figure out which hyper-frame it is in when UE wakes-up. However, UE may need to read SIB(s) anyway if modification period already passed, this is why support of larger values should be left up to RAN2.
Proposal-2: It is up to RAN2 whether [64], [128], [256],[512] DRX cycle long Idle TRS validation windows are supported. 
Configuration of iTRS
	Agreement
For the maximum number of TRS resource sets configured by higher layer, X,
· X = 64
· FFS: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1


Based on RAN1#107 agreement, FFS is still open regarding further limitation on number of TRS resource sets. It is a bit unclear why a UE in lower bands, where e.g. max 4beams are allowed, should support up to 64 resource-sets of Idle TRS, it would make sense to specify max number of TRS resources as function of .  
Proposal-3: The maximum number of TRS resource sets per cell within a band is function of .
On trade-off between TRS overhead and UE power consumption
While agreed iTRS periodicities are 20,40,80 and 160ms. SSB periodicity would typically be 20ms, which is default periodicity assumption for SSB bursts. On one side, gNB would prefer to configure for iTRS large periodicity such as 40,80ms to reduce overhead. On the other hand, if periodicity of TRS is large, this results in unnecessary increased power consumption for the Idle UE. For example, if TRS happen to be e.g. 60ms before paging frame, UE would not benefit from such TRS, since it would need to wake-up from deep sleep at least three SSBs before PO. Therefore, for the case when TRS periodicity is larger than SSB periodicity, RAN1 should consider enabling shift/delay PF from its nominal position (PO R15) to one frame after TRS (PO R17) as shown in Figure 2. This would increase the size of paging groups and group paging rate, but such increased paging rate could be reduced by means of R17 sub-grouping. On the other hand, increased paging rate can also be reduced by shifting/delaying PF of a UE further away from TRS position, if its nominal PF position is right after TRS and the UE is known to be stationary and having good coverage so that it does not need TRS for resynchronization. 

[image: ]
Figure 2 Delaying Paging frame after TRS 
Observation-1: When TRS periodicity is larger than SSB periodicity, UEs with TRS location being far ahead of PF nominal location will have unnecessarily large power consumption.  
Proposal-4: For the case when TRS periodicity is larger than SSB cycle, consider delaying UE’s PF from nominal location to frame after TRS, in order to facilitate power saving. In other words, consider defining separate PF for R17 UEs supporting Idle TRS.
On PEI aspects
	Agreement
For L1 availability indication using a bitmap, the following is supported:
· Number of bits in the bitmap, N, is up to 6 bits 
· a bit is associated with a group of TRS resource sets. The associated TRS resource sets for each bit can be based on 
· explicit configuration of TRS resource set group, where 
· each TRS resource set is configured with a ID i, with value from {0, …, N-1}, for the association with an indication bit in TRS availability indication field.
· the ith bit maps to all the TRS resource set(s) associated with ID i. 
· start of the bitmap is the first bit of the reserved bits in paging PDCCH 
· Note: It is left to RAN2 decision on whether explicit parameter is used for N or it can be implicitly determined by the TRS resource set configurations.
Agreement
Confirm the following working assumption
Working Assumption
· Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
· Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.



There are no issues in reusing the same signaling DCI field and signaling mechanism also in PEI. The same DCI field can be present also in PEI, except that validation should be determined based on location within DRX cycle of associated PO, not the DRX cycle of PEI itself. UE expects that PEI and associated PO would have consistent indication. In additional, a new RRC parameter is needed to configure position of DCI field in PEI. 
Proposal-5: The same DCI field (as in Paging DCI) is present also in PEI, except that validation is determined based on DRX cycle of associated PO
· UE expects that PEI and associated PO would have consistent indication.
· DCI field is present in PEI when its payload-position is configured by gNB in PEI DCI format.
Conclusions 
In this contribution we discussed iTRS design and we had the following observations and proposals: 
Proposal-1: When UE receives a first indication indicating TRS is present within a DRX cycle and later receive a second indication indicating that TRS are not present within the DRX cycle, a UE assumes that TRS is present in the DRX cycle. 
Proposal-2: It is up to RAN2 whether [64], [128], [256],[512] DRX cycle long Idle TRS validation windows are supported. 
Proposal-3: The maximum number of TRS resource sets per cell within a band is function of .
Observation-1: When TRS periodicity is larger than SSB periodicity, UEs with TRS location being far ahead of PF nominal location will have unnecessarily large power consumption.  
Proposal-4: For the case when TRS periodicity is larger than SSB cycle, consider delaying UE’s PF from nominal location to frame after TRS, in order to facilitate power saving. In other words, consider defining separate PF for R17 UEs supporting Idle TRS.
Proposal-5: The same DCI field (as in Paging DCI) is present also in PEI, except that validation is determined based on DRX cycle of associated PO
· UE expects that PEI and associated PO would have consistent indication.
· DCI field is present in PEI when its payload-position is configured by gNB in PEI DCI format.
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