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1 Introduction
The motivation of providing potential TRS/CSI-RS available in connected mode for the UE in idle/inactive is to assist time/frequency tracking and potentially help RRM measurement and paging reception indication as compared to SSB to reduce the total waking up time. 
In the previous RAN2 #113, after a hot email discuss [1], the following agreements were made in RAN2 [2]. Note that [2] was on how to provide the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s) and the availability of TRS/CSI-RS The availability signalling is not in the scope.
	· [041] On signalling providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s):

SIB signalling is the baseline
Other dedicated high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) can be additionally considered with justification. It is assumed they do not work alone.

· [041] RAN2 will down select from the following options on SIB signalling providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s):

Option 2: Existing SIB, other than SIB1;

Option 3: New SIB type, e.g. SIB-x;




In the meanwhile, the availability of TRS/CSI-RS as highlighted below was captured as agreements of RAN1 #103 e-meeting as follows [3] and the consensus was made that the availability of TRS/CSI-RS at the configured occasion(s) should be informed to UE by explicit indication with the signalling was FFS .
	· Agreements:
For a cell with TRS/CSI-RS occasions configured for IDLE/Inactive UEs, IDLE/Inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is informed to the idle/inactive UE based on explicit indication.
· FFS details (e.g., the signalling, detailed information for the TRS/CSI-RS, etc.)
· There is no intended blind detection of the presence/absence of TRS/CSI-RS at the UE side in this feature. That is, the UE assumes TRS/CSI-RS is not present if the network does not indicate it is available (or indicates it is unavailable).
Agreements:
Multiple RS resources can be configured for TRS/CSI-RS occasion(s) for idle/inactive UEs. 

· FFS details (including whether or not to restrict the RS to be TRS only)


In this contribution, we provide some considerations on the remaining issues on the provision of the configuration and the availability of TRS/CSI-RS occasion(s) for idle/inactive mode UE(s). 
2 Discussion
2.1 On providing the TRS/CSI-RS configuration
Issue1: On provide TRS/CSI-RS configuration by SIB
As agreed that RAN2 will down select from the following options on SIB signalling providing the configuration of TRS/CSI-RS occasion(s) for idle/inactive UE(s):

· Option 2: Existing SIB, other than SIB1;

· Option 3: New SIB type, e.g. SIB-x;

We agree with majority companies supporting the new SIB in that:

· Pre-R17 UEs and R17 UEs which do not support this feature would not be impacted by, i.e. re-acquire system information is not needed if there is no information change for such UEs. 

· TRS/CSI-RS configuration can be relatively large as RAN1 has agreed that multiple TRS/CSI-RS resources would be configured and the configuration for each RS resource includes a number of IE parameters, a new SIB can accommodate more contents.
We also want to point out the TRS/CSI-RS configuration is definitely cell-specific, not area-specific. It is therefore undesirable to place additional restrictions on the legacy SIB by having it be cell-specific. Thus we prefer to introduce a new SIB. In this way, those UEs not supporting the feature would not be impacted, i.e. re-acquire system information is not needed if there is no information change for such UEs.
Hence, we propose:
Proposal 1 RAN2 is suggested to consider providing the TRS/CSI-RS configuration in a new SIB, e.g. SIB-x. 
Issue2: On provide TRS/CSI-RS configuration by dedicated high-layer signaling (e.g., dedicated RRC, RRC release message, etc.)
As agreed that RAN2 that SIB signalling is the baseline and other dedicated high-layer signalling methods (e.g., dedicated RRC, RRC release message, etc.) can be additionally considered with justification. It is assumed they do not work alone. Based on this, we will discuss whether we will specify both.
As some companies mentioned that [1] it would be nice that NW can assist the UE the optimal TRS/CSI-RS occasion that this UE should use (taking into account this UE PO)via RRC signalling (e.g. RRC RELEASE) if multiple RS resources are configured by the network. Indeed, RAN1 has agreed that multiple sets of TRS/CSI-RS configurations can be considered to allow gNB flexibility, but how to configure multiple periodic TRS/CSI-RS resources/ resource sets to associate with the paging occasion(s) are still under discussion. Even the RAN1 people are not sure how those multiple sets of TRS/CSI-RS configurations time aligned with paging occasion(s) and how the UE decides the proper TRS/CSI-RS it need to monitor. 
Hence, we propose:
Proposal 2 RAN2 is suggested to postpone the dedicated signalling, e.g. RRC Release message discussion until more RAN1’s input are get.
Issue3: On provide TRS/CSI-RS configuration by other solutions (e.g. pre-configuration, paging message, etc.)
In [1], one company also pointed that pre-configuration is a possible means, and it is feasible to use paging to transmit information to idle/inactive-mode UEs. These approaches, however, may not be optimal considering signalling flexibility and paging message may not be big enough to accommodate TRS/CSI-RS parameters. Even though RAN1 is considering to predefine or fix a part of TRS/CSI-RS parameters in specification to reducing the signalling, we think that would fall into SIB or dedicated high-layer signalling methods as the network still need to provide the unfixed part of the TRS/CSI-RS parameters.
Proposal 3 RAN2 will not study on providing the TRS/CSI-RS configuration by other solutions (e.g. pre-configuration, paging message, etc.)

Issue4: On change of TRS/CSI-RS configuration in idle/inactive mode by SIB
We understand that at least the configuration of TRS/CSI-RS would not be frequently changed. As gNB has control on what TRS/CSI-RS resources are configured for connected UEs and is designed to serve many UEs, and once a UE goes to idle mode, the other UEs can still be in connected mode so the configuration of TRS/CSI-RS for the idle/inactive UEs does not need to be changed frequently. Indeed, the Pre-R17 UEs and R17 UEs which do not support this feature would be impacted by, i.e. waked up to re-acquire SIB1 even there is no information for such UEs. However, if this is not changed frequently, it is acceptable. With this in mind, the change of TRS/CSI-RS configuration in SIB could follow legacy SI change procedure and the signalling due to TRS/CSI-RS configuration is expected to be low. Before RAN2 can make the final decision thus an LS is suggested to send to RAN1 to confirm the frequency of configuration change of TRS/CSI-RS.
Proposal 4 From RAN2’s perspective, the legacy SI change procedure is sufficient for the change of TRS/CSI-RS configuration in SIB if it is changed not frequently.
Proposal 5  An LS should be sent to RAN1 to confirm the frequency of configuration change of TRS/CSI-RS before RAN2 can make the final decision.
2.2 On providing the availability of TRS/CSI-RS
RAN1 confirms that the availability of TRS/CSI-RS should be informed to UE based on explicit indication. How the availability of TRS/CSI-RS is informed to the UE? A lot of RAN1 companies proposed notification/paging indication of TRS/CSI-RS availability by Paging DCI or PEI which is dynamic [3]. At least, from our understanding, there are 3 options for providing the availability of TRS/CSI-RS:
· option1: By Paging DCI/ PEI only;
· option2: By SIB only;

· option3: By SIB + Paging DCI/ PEI
For option1, relying only on notification/paging to inform the availability might be not practical as it will leads to UE missing SI update notification which will cause several problems (e.g. UE unreachable or return from out of coverage) and force to UE to eventually reacquire the availability in SIB. Namely, The UE shall follow the legacy procedure to apply the SI acquisition procedure upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage to check the TRS/CSI-RS availability information in broadcasted messages as the same principles applied in acquiring system information. Hence we can further consider option2 or option3. Since the notification of availability indication by Paging DCI/ PEI is been discussed in RAN1, we can wait for more input. And in this paper, we’ll focus on convey the availability or availability value tag(s) in SIB.
Proposal 6 RAN2 is suggested to consider how to convey the availability of TRS/CSI-RS in SIB.
There are 3 options to convey the availability of TRS/CSI-RS in SIB:

· option1: the presence of the scheduling info of SIB-x (case1) or the presence of the TRS/CSI-RS configuration (case2) in SIB-x (implicitly way)
· option2: availability value tag(s) with each tag is associated with a TRS/CSI-RS resource(set) (explicitly way)
· option2a: availability value tag(s) in SIB-x; (Availability indication is part of the TRS/CSI-RS configuration.)

· option2b: availability value tag(s) in SIB1 ;

For option1 (case1), if the network configures a single TRS/CSI-RS resource, UE checking the presence of the scheduling info of SIB-x works well. However, if multiple TRS/CSI-RS resources would be configured (as already confirmed by RAN1), UE still needs to dig into SIB-X to check the presence of the TRS/CSI-RS configuration to get a finer granularity of which TRS/CSI-RS resource is available. The worst case is UE is informed about a change in system information for switching on/off TRS/CSI-RS even if the TRS/CSI-RS configuration is not changed which would lead wasted power consumption. If RAN1 can agree that the availability of TRS/CSI-RS is not be frequently changed, option1 can still work. 
However, if RAN1 confirms that the availability of TRS/CSI-RS will be more frequently changed than the configuration of TRS/CSI-RS, having a separate provisioning of availability of TRS/CSI-RS in SIB from the TRS/CSI-RS configuration for use seems to be a better idea (option2). This gives quite room for gNB to manipulate the availability for idle/inactive UEs. An example is network may provide the same configuration of the TRS/CSI-RS to the UEs while flips (on/off) the availability dynamically according to a reasonable number of UEs in RRC Connected in the cell. Thus an LS is suggested to send to RAN1 to confirm this for a better signalling design in RAN2.
Proposal 7 From RAN2’s perspective, having a separate provisioning of availability of TRS/CSI-RS in SIB from the TRS/CSI-RS configuration for use seems to be a better idea if RAN1 confirms that the availability of TRS/CSI-RS will be more frequently changed than the configuration of TRS/CSI-RS.
Proposal 8 An LS should be sent to RAN1 to confirm the frequency of availability change of TRS/CSI-RS before RAN2 can make the final decision.
If P8 is confirmed, RAN2 can decide how to convey the availability. Note that RAN1 needs to further discuss the definition of availability information, here we use a bitmap(s) as an example to indicate the availability value tag(s).

For option2a, a bitmap(s) can be introduced in SIB-x, where each bit is associated with a TRS/CSI-RS resource(set), and is used to indicate UE whether the associated TRS/CSI-RS resource is actually transmitted at gNB. Option 2b is by taking the indication apart from the configuration and move out of SIB-x. Those 2 options can be further discussed until RAN1’s input on whether Paging DCI/ PEI will be enhanced. 
Note that when UE is informed about a change for TRS/CSI-RS configuration, UE needs to check the latest availability value tag in RMSI if we assume that idle/inactive UE’s assumption on the availability of TRS/CSI-RS at the configured occasion(s) is as indicated by the network. It may need more RAN1’s input.
Proposal 9 If RAN1 confirms that the availability of TRS/CSI-RS will be more frequently changed than the configuration of TRS/CSI-RS, RAN2 is suggested to consider how to provide the availability value tag of TRS/CSI-RS in SIB. 
Regarding to the details of availability value tag, whether the value range is binary (on/off) or the same as value tag for SIB-X still needs discussed. It may need more RAN1’s input on the definition of availability information.
Another point that needs to be further discussed is when the UE starts acquiring the new SI upon paging notification. Since RAN1 has agreed that gNB needs to inform UEs the availability of configured TRS/CSI-RS explicitly and it is very important that gNB and UE get synchronized. It seems not desirable for example to allow the network to turn off TRS/CSI-RS before UE knows it otherwise UE still assumes it is available and relies on it for time/frequency tracking which will bring performance degradation. Thus SI update should be possible only at the beginning of a certain period e.g. at the start of modification boundary. So immediate SI update may not work in this case. A simple solution is for the UE to follow the legacy BCCH modification period. And for e-DRX UE, it will follow the extended e-DRX period. More details can be discussed further.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 10 RAN2 is suggested to consider providing the TRS/CSI-RS configuration in a new SIB, e.g. SIB-x.

Proposal 11 RAN2 is suggested to postpone the dedicated signalling, e.g. RRC Release message discussion until more RAN1’s input are get.
Proposal 12 RAN2 will not study on providing the TRS/CSI-RS configuration by other solutions (e.g. pre-configuration, paging message, etc.)

Proposal 13 From RAN2’s perspective, the legacy SI change procedure is sufficient for the change of TRS/CSI-RS configuration in SIB if it is changed not frequently. 
Proposal 14 An LS should be sent to RAN1 to confirm the frequency of configuration change of TRS/CSI-RS before RAN2 can make the final decision.

Proposal 15 RAN2 is suggested to consider how to convey the availability of TRS/CSI-RS in SIB.

Proposal 16 From RAN2’s perspective, having a separate provisioning of availability of TRS/CSI-RS in SIB from the TRS/CSI-RS configuration for use seems to be a better idea if RAN1 confirms that the availability of TRS/CSI-RS will be more frequently changed than the configuration of TRS/CSI-RS.
Proposal 17 An LS should be sent to RAN1 to confirm the frequency of availability change of TRS/CSI-RS before RAN2 can make the final decision.
Proposal 18 If RAN1 confirms that the availability of TRS/CSI-RS will be more frequently changed than the configuration of TRS/CSI-RS, RAN2 is suggested to consider how to provide the availability value tag of TRS/CSI-RS in SIB. 
Based on the analysis, we also provide a LS draft in [4].
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