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Introduction
[bookmark: _Hlk510705081]The release 17 work item [1] on UE power saving includes the following objective1. Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]
a. Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1]
NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #100 meeting
b. Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]
NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required

In this contribution assumptions relevant to the objective 1b are discussed. 
Discussion
The sub-objective 1b request specification of means to provide information regarding TRS/CSI-RS available in Connected Mode to RRC Idle/Inactive UEs. It would appear that the specification work to meet the intent of this objective would be more in RAN2 domain. What RAN1 could seem to be able to consider would be the extent of information exchange required and other related questions to facilitate the RAN2 work .
Observation: Actual specification work for objective 1b would seem to fall under RAN2 jurisdiction. 
The objective states that the intention is to provide “potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs”. It would be good to confirm the understanding of the this objective in RAN1. In our understaning the intention is, as noted earlier, to make IDLE/inactive mode UEs aware about the TRS/CSI-RS that could be provided for Connected Mode UEs. The intention is not to introduce new RSs spesifically intented for IDLE/Inactive mode UEs.
Proposal: Do not introduce new RSs spesifically intented for IDLE/Inactive mode UEs.

[bookmark: _GoBack]As part of the WID [1] it was explicitly stated that”Always-on TRS/CSI-RS transmission by gNodeB is not required”. Hence, as the RS configurations in Connected Mode are UE specific (while same configuration/physical signal could be shared by multiple UEs) the RS may be configured to be transmitted or configured not to be transmitted based on a need e.g. if there are Connected Mode UEs in the cell or in given beam(s) in the cell. Thus it should not be assumed by IDLE/Inactive mode UEs that the RS would be always present. Since frequent SIB change and SIB reading is costly from both network and UE perspective (assuming RS availability is signaled using SIB), it is should not be assumed either that network would dynamically update RS configuration based on Connected Mode activity. Therefore it would be important to understand and agree that IDLE/Inactive mode UEs that are intending to use the RS, will autonomously detect the presence of the RS. 
Proposal: While network can provide RS configuration to IDLE/Inactive UEs, UE shall not assume that the RS are always present. UEs are required to autonomously detect the presence of RS when in RRC Idle/Inactive.  
CSI-RS configurations given for the Connected Mode UEs maybe be provided for different purposes, e.g. as time/frequency and phase tracking(TRS & PT-RS), for CSI estimation, for beam management, RLM and mobility related measurements. Hence it would be important to clarify the intended purpose of RS for IDLE/ Inactive mode UEs, to enable focusing the signalling design. It could be assumed that the intention is to improve the frequency/time tracking, but also other uses case such as enabling better support of mobility measurements could be considered as well. 
When considering the parameter flexibility for the RS configuration, it is evident that this is heavily dependent on the considered RS type or use-case. As it would not seem prefereable to restrict the flexibility of the Connected Mode RS configuration, it does not seem possible to reduce the parameter configurations and ranges beyond the existing ones. The information needed by the UE to be able to receive the RS can be roughly portioned as:
· Frequency domain parameters; mapping to RE’s in frequency domain, in terms of bandwidth, density ( ½ ,1,3) and BWP. 
· It is good to note that as Connected mode UEs can have different BWP, there would be need to provide additional information for IDLE/Inactive UEs to determine the frequency domain location e.g. in relation to initial BWP or SSB.
· Time domain parameters; mainly periodicity and symbol locations related information. 
· In terms of time domain behavior, in addition to periodic, also aperidioc and semi-persistent RS can be configured to Connected Mode UEs. 
· Spatial and code domain; UEs would need the information regarding the antenna port mapping as well as the QCL related information (e.g. associated SSB) together with code multiplexing if applied. Also the sequence ID is needed.

While other use cases can be considered, it would be from power saving perspective (as the scope of the work item) most relevant to facilitate the frequency/time tracking of the cell by providing information regarding the possible RS opportunities. This would also allow restricting the range and amount of parameters that need to be provided. As noted above, while UE autonomous detection of the RS presence should be assumed, it would also seem preferable to focus on periodic RS configurations. Hence we would propose, at least initially to focus on periodic tracking RS (trs-info set). Also, we think that at least the initial scope should be of providing information reagarding the ‘serving cell’ configuration.
Proposal: At least initially, RAN1 should focus on periodic tracking RS (TRS) related information for the serving cell only.
Conclusion
In this contribution we have discussed the the aspects related to providing potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs and made following observations and proposals:-
Observation: Actual specification work for objective 1b would seem to fall under RAN2 jurisdiction. 
Proposal: Do not introduce new RSs spesifically intented for IDLE/Inactive mode UEs.
Proposal: While network can provide RS configuration to IDLE/Inactive UEs, UE shall not assume that the RS are always present. UEs are required to autonomously detect the presence of RS when in RRC Idle/Inactive.  
Proposal: At least initially, RAN1 should focus on periodic tracking RS (TRS) related information for the serving cell only.
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