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1. Introduction
An important aspect of the System Information (SI) delivery is the SI acquisition procedure. Similar to the delivery mechanisms discussed in the email discussion [1] and our companion contributions [2]
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[3], the SI acquisition procedure also drives the Idle/Inactive UE power consumption by determining which SI it needs to acquire, at which time, from which node, and via which delivery mechanism. An important aspect of the SI acquisition procedure also is that it should aim at being common to the different deployments and SI delivery scenarios. In this contribution we propose a SI acquisition procedure addressing the above requirements.

2. Discussion
A SI acquisition procedure should work for any deployment scenario envisioned for NR, e.g. within an NR-eNB involving multiple TRPs (as agreed in RAN2 #93 meeting), as well as with and without overlay macro node.

2.1. SI distribution scenarios
In our contribution [3] we propose four possible SI distribution scenarios across a given area involving multiple TRPs reflecting the variety of deployment options mentioned above:

Scenarios without overlay nodes:

· Scenario 1: This deployment is the same as legacy LTE cells where each TRP broadcasts its own essential SI (+ part of non-essential SI if also broadcasted) as well as on-demand non-essential SI [2]
· Scenario 2: TRP/beams in the same area share some common SI (e.g. deployment of identical TRPs). All TRP/beams broadcast in Single Frequency Network (SFN) manner the same common essential SI (SI-X) + their own TRP/beam-specific SI (SI-Y)
Scenarios with overlay nodes:

· Scenario 3 [5]
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[6] = Scenario 1 + overlaid (macro) node: selected overlaying TRP(s) broadcast (on wide angle beam) the different essential SIs (+ part of non-essential SI if also broadcasted) on behalf of other TRPs in LF providing coverage across these TRPs. Other TRPs do not broadcast any SI (e.g. small TRPs are for data throughput only and carry no signaling).
· Scenario 4 = Scenario 2 + overlaid (macro) node: one or more overlaying TRP(s) (e.g. LF macro) broadcast on wide angle beam the common essential SI (SI-X) in LF providing coverage across that area. In addition, all TRP/beams broadcast their own TRP/beam-specific SI (SI-Y).

As discussed in [3] Scenario 1 becomes difficult for the UE in a dense TRP deployment as it calls for frequent TRP reselection and SI re-acquisition during Idle/Inactive UE mobility. On the contrary, Scenarios 2-4 aim at minimizing SI re-acquisition during Idle/Inactive UE mobility. Scenarios 2&4 assume that some essential SI, referred to as SI-X and including camping SI, is common across all TRPs in an area, referred to as System Information Area (SIA) [3]. Scenario 3, as Scenario 1, does not assume any common SI across TRPs, but relies on an overlay node (e.g. LF macro).

2.2. System acquisition procedure in Idle/Inactive states

We discuss below different options for SI acquisition procedure of Idle/Inactive UEs based on the above scenarios.

Scenarios with overlay nodes (scenarios 3&4):

It is clear that in case of multiple overlaid nodes broadcasting the SI, they must be synchronized and the broadcast occurs in SFN manner. It is also very likely that Idle/Inactive UEs camp on the overlaid nodes only: since they provide sufficient coverage across the SIA as well as all necessary information to camp on the SIA, there is no need for the UEs to search for other frequencies. So HF TRPs are transparent to Idle/Inactive UEs in these scenarios.

Regarding the delivery of TRP-specific information (SI-Y), e.g.  L1 parameters, RACH parameters, etc, there are several options:

Option 1: Overlay nodes also deliver TRP-specific ESI (SI-Y) on behalf of other TRPs (scenario 3)

· Option 1.a: SI-Y is broadcasted by overlay nodes on behalf of other nodes.

· The load associated with the “common” broadcast on the overlay node should be carefully assessed, in particular considering large SIAs with many TRPs and beams.

· Option 1.b: SI-Y of other TRPs is provided on-demand to camping UEs by overlay node

· Lighter than option 1a but requires UE to perform on demand SI every time it changes SIA, which should be avoided if possible, due to the need to perform UL transmission.

The benefits of option 1 is that it enables early acquisition of TRP-specific ESI for time critical UEs. It also enables “data only” TRPs. However it disallows deploying asynchronous TRPs since System Frame Number cannot be different if broadcasted by another node.

Option 2: Each node (overlaid or not) broadcasts its own TRP/beam-specific ESI (SI-Y) (scenario 4)

This is the most simple and straightforward option for UEs not requiring early acquisition of TRP-specific ESI (which we expect are most UEs): Only when UE needs to perform RACH (or Inactive state contention access), it acquires the best TRP/beam DL Sync and reads the associated TRP/beam-specific ESI (SI-Y).

This is also the only option for asynchronous TRPs (for System Frame Number acquisition) and has the benefit of providing a common procedure with scenarios without overlaid nodes (see below).

Scenario without overlay nodes (scenarios 1&2):
Idle/Inactive UEs camp on DL Sync, SFN’ed by all TRPs in scenario 2. TRPs broadcast common ESI (SI-X) across SIA, as well as their own TRP-specific SI (SI-Y) e.g. L1 configuration. In scenario 2, SFN broadcast mandates that TRPs are synchronized. During Idle/Inactive state mobility within the SIA, UE only needs to acquire SI-X. Only when UE needs to perform RACH (or Inactive state contention access), it acquires the best TRP/beam DL Sync and reads the associated TRP/beam-specific ESI (SI-Y). This is the same procedure with scenario with overlaid node, option 2.

Proposal 1: A common SI acquisition procedure should be studied irrespective of presence/absence of overlay nodes in an NR-eNB area.

As a result, we propose that the procedure of option 2 is the baseline common procedure for acquiring TRP/beam-common (SI-X) and TRP/beam-specific (SI-Y) ESI, where SI-X is acquired first during Idle/Inactive state for each new SIA, and SI-Y is not mandated to be acquired before UE needs to perform RACH access.

Proposal 2: RAN2 should study a baseline common procedure for acquiring TRP/beam-common (SI-X) and TRP/beam-specific (SI-Y) ESI, where SI-X is acquired first during Idle/Inactive state for each new SIA, and SI-Y is not mandated to be acquired before UE needs to perform RACH access.
Going one step further, a generic procedure for acquiring SI during Idle/Inactive state mobility can be drawn as follows:

Generic baseline procedure for acquiring SI during Idle/Inactive state mobility:

· Idle/inactive UE selects a camping SIA based on received DL Sync RS and acquires the associated common SI-X (FFS exact content)
· DL Sync RS can be SFN’ed from multiple TRPs or sent from an overlay node

· Idle/inactive UE moving within an SIA may perform TRP/beam reselection (which can be transparent if common DL Sync RS is SFN’ed in SIA).
· Doing so it only needs to track the DL Sync RS. When reselecting a new TRP/beam DL Sync RS, if it reflects the same SIA, UE does not need to acquire new essential SI (SI-X) and goes back to sleep.
· Idle/inactive UE crossing SIA boundary may re-acquire SI (at least SI-X) if different, but is not mandated to acquire non-essential SI.

· When it needs to perform RACH access, Idle/Inactive UE acquires the best TRP/beam DL Sync and reads the associated TRP/beam-specific essential information (SI-Y).

Proposal 3: RAN2 should adopt the above procedure as baseline common procedure for acquiring SI during Idle/Inactive mobility.

3. Conclusion

In this contribution, we analyzed different options for the SI acquisition procedure in Idle/Inactive state associated to different SI delivery scenarios involving a plurality of relevant configurations. The resulting proposals are:

Proposal 1: A common SI acquisition procedure should be studied irrespective of presence/absence of overlay nodes in an NR-eNB area.

Proposal 2: RAN2 should study a baseline common procedure for acquiring TRP/beam-common (SI-X) and TRP/beam-specific (SI-Y) ESI, where SI-X is acquired first during Idle/Inactive state for each new SIA, and SI-Y is not mandated to be acquired before UE needs to perform RACH access.
Proposal 3: RAN2 should adopt the generic procedure of Section 2.2 as baseline procedure for acquiring SI during Idle/Inactive mobility.
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