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1. Introduction
At RAN2 #114-e, the followings were agreed [1].
	1. SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. Further details of the solution are FFS.
2. The cell barring for RedCap UE is per cell (not per PLMN).
3. RedCap UE supports the Intra Frequency Reselection Indicator.
4. Either Msg1 and/or Msg3 early identification will be supported.



With regards to the early indication via Msg.1 and/or Msg.3, RAN1 agreed at the #105-e meeting, as follows [2].
	Working assumption:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled
· FFS How to support enable/disable the early indication
· FFS details e.g.:
· separate initial UL BWP
· separate PRACH resource
· PRACH preamble partitioning
· FFS the possibility of supporting Msg3 for the early indication 

Agreement: (if the above working assumption is confirmed)
· Early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB



Apart from these agreements, there were a couple of issues postponed to the next meeting, including the need of Msg.3 early indication [3, 4]. This paper discusses the leftover issues.
2. Discussion
2.1. Use of cellBarred in MIB
As the outcome of the 2nd round of the email discussion in the last meeting, the following was proposed, but not agreed [4].
-	[To discuss] [16/22] RedCap UE ignores the cellBarred in MIB. (This does not imply RAN2 supports RedCap only cell in R17 or not.)
As a benefit of ignoring the cellBarred, flexibility was claimed such that more options can be supported, i.e. 1) only RedCap UE is barred, 2) only non-RedCap UE is barred, and 3) both RedCap UE and non-RedCap UE are barred. If RedCap UE applies the cellBarred, case 1) and 3) can be supported, but case 2) cannot be supported. On the other hand, it is not clear if case 2) is a valid use case for the time being, i.e. non-RedCap UE is barred, whilst RedCap UE is allowed to access a cell. Typically, the cellBarred is set to true, when a cell needs to suspend the operation, e.g. due to the maintenance of gNB, remote units, etc. For such a scenario, it makes sense to bar all UEs from accessing the cell. One possible scenario would be the NPN/CAG-like scenario to which the NPN solution can be applied, instead. Hence, it is sufficient to support case 1) and 3) so far. 
In addition, it is worthwhile investigating the deployment scenario where NSA-only cells exist in the network. In the NSA-only cell, only MIB is broadcast. In addition to MIB, SIB1 can also be broadcast for the ANR purpose. In Rel-15, the reasoning behind defining the cellBarred in MIB, instead of SIB1 like LTE, was for a UE to learn quickly that the cell is barred. If RedCap UE ignored the cellBarrd in MIB on the NSA-only cell, the UE would try to obtain SIB1 and find out that the cell cannot be camped on, since there is no indication to allow the access for RedCap UEs. In case only MIB is broadcast, RedCap UE could learn that SIB1 is not present from ssb-SubcarrierOffset in MIB, and so RedCap UE could learn that the cell cannot be camped on. Anyway, in case both MIB and SIB1 are broadcast, the additional UE effort to acquire SIB1 results in consuming unnecessary power. Therfoere, the following is proposed.
Proposal 1:	The existing cellBarred in MIB is applied for RedCap UEs.
2.2. How to define IFRI specific to RedCap UE
Although RAN2 agreed that RedCap UE supports IFRI, the detail was not discussed and FFS. The policy of setting the value of intraFreqReselection could be different between RedCap UEs and the others. For instance, even though the network allows the legacy UEs to reselect the other cells on the same frequency, the network may want to bar the RedCap UEs from accessing any other cells on the same frequency. In that case, a separate field needs to be introduced for RedCap UEs. Hence, the following is proposed:
Proposal 2:	Introduce a new field of intraFreqReselection in SIB1 for RedCap UEs.
2.3. Necessity of early indication via Msg.3
As mentioned in section 1, RAN1 agreed on the working assumption that the Msg.1-based early indication is supported, at least which can be enabled or disabled via SIB. However, Msg.1-based early indication requires dedicated RACH resources to be allocated for the RedCap UEs. Reserving resources only for RedCap UEs means less RACH resources that can be used for other purposes, leading to reduced efficiency. From this perspective, Msg.3 based early indication is preferable to Msg.1 based. While Msg.3-based cannot support coverage extension of Msg.2, it can be used to determine the bandwidth of the initial BWP. (Of course, Msg.1 based is beneficial for both the potential usages.) Therefore, it is beneficial to support Msg.3-based early indication at least when Msg.1-based mechanism is not configured.
Proposal 3:	Msg.3-based early indication should be supported.
2.4. Cell selection criterion
As the outcome of the 1st round of the email discussion in the last meeting, the following was proposed to postpone, and so it was not discussed on-line.
-	[To postpone]: It is FFS on whether to support RedCap specific Cell (re)selection parameters. (FFS only for 1 RX branches RedCap UE or all RedCap UEs; FFS on which parameters e.g. cell reselection priorities, cell reselection parameters and cell selection parameters).
As commented in the last meeting, it is most likely that the network deployment will not be modified for accommodating RedCap UEs. In details, it means that Qrxlevmin and Qqualmin are set to the value at the cell boundary aimed for the legacy UEs which support the default number of Rx branches in the standard. For 1 Rx UEs, if Qrxlevmin and Qqualmin are the same as for the legacy UEs, 1 Rx UE experiences that coverage is shrunk, as illustrated in Fig.2.2-1, for instance. Therefore, the cell selection criterion needs to be analysed for RedCap UEs, supposed that the network deployment is not modified.
[bookmark: _GoBack]Observation 1:	A single Rx UE experiences that the coverage is shrunk, if the network deployment is not modified (i.e. Qrxlevmin and Qqualmin are set to the value at the cell boundary aimed for the legacy UEs supporting more than 1 Rx branch).
Such a scenario is similar to eMTC/NB-IoT to which the Coverage Extension mode (CE mode) is supported. However, it is questionable if the CE mode like solution is needed for RedCap UEs, since NR has already supported lower MCS and repetitions. Once the network obtains the UE capability on the number of Rx branches, the network can apply a proper configuration to the UE. It is to be specified under the RedCap WI how the network can learn the UE capability on the number of Rx branches [1]. Instead of the CE mode like solution, it would be sufficient to extend the cell selection criteria at a minimum, so that 1 Rx UEs can experience the same coverage as for the legacy UEs. To enable this, separate Qrxlevmin and Qqualmin can be considered to introduce, which is specific to 1 Rx UEs. Alternatively, an offset value applied to Qrxlevmin and Qqualmin is introduced, in case of 1 Rx UEs. Therefore, the following is proposed:
Proposal 4:		The cell selection criteria is extended so that RedCap UEs with 1 Rx can experience the same 				coverage as for the legacy UEs.
[image: ]
Figure 2.2-1:	Example of Coverage visible to 1 Rx UEs
3. Summary and proposal
This paper discussed the left over issues on camping restriction and cell selection criterion for RedCap UEs with 1 Rx branch. In summary, the followings were observed and proposed:
Proposal 1:		The existing cellBarred in MIB is applied for RedCap UEs.
Proposal 2:		Introduce a new field of intraFreqReselection in SIB1 for RedCap UEs.
Proposal 3:		Msg.3-based early indication should be supported.
Observation 1:	A single Rx UE experiences that the coverage is shrunk, if the network deployment is not modified (i.e. Qrxlevmin and Qqualmin are set to the value at the cell boundary aimed for the legacy UEs supporting more than 1 Rx branch).
Proposal 4:		The cell selection criteria is extended so that RedCap UEs with 1 Rx can experience the same 				coverage as for the legacy UEs.
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