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1 Introduction

During the TS 38.331 running CR review for NR-U, there was an open issue identified from RAN1, i.e.,:

Issue 2

For the signaling of QCL relationship between SSBs (so-called Q), RAN1 has agreed on the following:

For signaling of Q for a serving cell with possible values {1,2,4,8}, the following is supported:

• If RAN2 agrees to use the spare bit and still allow release independent introduction of the 6 GHz band, then Alt 1-4 is supported, otherwise Alt 1-2 is supported:

       o        Alt 1-2: For operation with shared spectrum channel access, the UE interprets the following 2 bits of  the Rel-15 MIB for providing the value of Q

              §        ssbSubcarrierSpacingCommon (1 bit)

              §        LSB of ssb-SubcarrierOffset (1 bit)

       o        Alt 1-4: For operation with shared spectrum channel access, the UE interprets the 2 bits in the following two fields of the Rel-15 MIB for providing the value of Q

              §        ssbSubcarrierSpacingCommon (1 bit)

              §        spare (1 bit)
RAN1 will down select between Alt 1-2 and Alt 1-4 above. In both options, ssbSubcarrierSpacingCommon in MIB is used as part of the derivation of QCL relationship. Note that in, NR licensed, this IE is used to indicate the SCS for SIB1 which is not needed for NR-U as SIB1 SCS is same as that of the SSB.

Based on this issue discussion, another issue related is that whether we need to introduce a new MIB to indicate NR-U specific parameters and necessary master system information, as below:

Issue 4

Related to the Issue 2 whether to define a new MIB instead of changing the interpretation of the above IEs in the field description and/or possibly adding a new IE for the last spare bit. 

In this paper, we would like to discuss a potential issue which may be related to this MIB discussion. Due to different spectrum allocation policy in different countries and regions, for a frequency band (e.g., 3.5GHz) which is allocated as licensed spectrum in one country (e.g., China), it may be allocated as unlicensed spectrum in another country (e.g., US). Such difference may make it difficult for the UE to access the network especially when the UE performs roaming in different countries and regions.   
2 Discussion
NR-U is designed on the basis of NR, in order to follow the regulations in unlicensed frequency and make it work efficiently in unlicensed frequency, modifications and enhancements on top of NR are specified for NR-U. Therefore, there are obvious differences between these two systems. For example, during initial access in NR-U, the number of candidate SS/PBCH blocks is different from that of NR and there is QCL relationship among the SS/PBCH blocks within a DRS window. Some of the MIB content definition would also be changed in order to signal the Q (up to RAN2’s decision). Now there option proposed to design a new MIB for NR-U.
Generally, the UE would know whether it should work with NR mode or NR-U mode depending on the frequency band. For example, when the UE works on 5.8GHz, it shall work with NR-U. However, as discussed above, some frequency band (such as 3.5GHz) may be licensed spectrum in one country (e.g., China) and unlicensed spectrum in another country (e.g., US). In such case, when the UE is roaming form one country to another country, the UE doesn’t know which mode it shall work on or whether it shall switch to another mode. 

If such ambiguity is not solved, it would complicate the UE’s initial access procedure due to the difference between NR and NR-U system and the UE may need to perform blindly access to the network with either NR mode or NR-U mode. Consequently, it would increase the UE’s power consumption and access delay. 

In order to avoid the ambiguity for the UE, the following options can be considered:

· Option 1: use one reserved bit in MIB to indicate whether the system is NR or NR-U;
· Option 2: redefine a new MIB type for NR-U and use the reserved BCCH-BCH-MessageType to indicate the new MIB type for NR-U  

With both options, the UE can identify whether the network works in NR mode or NR-U mode immediately after the UE decodes PBCH.  With option 1, one reserved bit would be consumed, it is noted that there is only one reserved bit for physical layer and high layer respectively. With option 2, no additional bit would be used and the reserved BCCH-BCH-MessageType would be used for NR-U. 

We propose RAN2 to discuss the above ambiguity issue and select one option to solve it.
Proposal 1 RAN2 discusses whether it’s an issue that UE may not differentiate NR and NR-U for a given spectrum due to different spectrum allocation policy.

Proposal 2 If the issue is confirmed, RAN2 discusses how to enhance MIB to solve it.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 discusses whether it’s an issue that UE may not differentiate NR and NR-U for a given spectrum due to different spectrum allocation policy.
Proposal 2
If the issue is confirmed, RAN2 discusses how to enhance MIB to solve it.
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