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Introduction
During the last RAN3 meeting the configuration, the encoding and the delivery of the system information (SI) in the disaggregated (CU-DU) architecture was discussed. The following agreements and open issues were captured in the Chairman’s notes [1]: 
I) CONFIGURATION IN PRE-OP 
· In pre-OP state: OAM configures the initial SI parameters owned by the CU, and OAM configures the initial SI parameters owned by the DU.
· Note: it is still FFS which initial SI parameters are owned by the CU and DU.
II) ENCODING OF SI RRC MESSAGE – available options:
a) CU always encodes SI RRC message;
b) DU always encodes SI RRC message;
c) CU encodes parameters owned by CU, DU encodes parameters owned by DU;
d) DU encodes NR MIB, CU encodes other SIs;
e) DU encodes NR MIB and remaining min SI, CU encodes other Sis;
III) SI / PARAM EXCHANGE OVER F1-C
· SI exchange over F1-C shall be supported; support for exchange of encoded RRC message, parameters, or both, is FFS.
In this contribution, we discuss the encoding of the SI (issue II). 
Discussion
At the last RAN3 meeting, five different options have been identified for the encoding of the SI. In the following, we discuss and compare these options. 
A) gNB-CU always encodes SI RRC message
The advantage with this approach is that the gNB-CU is responsible for encoding both SI and UE-dedicated RRC messages. Therefore, the gNB-DU may not need to be equipped with an RRC encoder. 
The main drawback with this approach is that every time an SI parameter is updated, the gNB-CU needs to encode and send a new SI message to the gNB-DU over the F1 interface. There are some parameters in the MIB and SIB1 that are updated relatively frequently. For example, the SFN in the MIB needs to be updated every time that the SI are transmitted over the air. Furthermore, the SchedulingInfoList in SIB1 may be periodically updated based on the radio conditions. Encoding these parameters in the gNB-CU is very inefficient because it generates a constant SI exchange over the F1 interface. 
Note that we discussed this issue at RAN3 AH#2 and based on the considerations above, we agreed that the SFN information resides in the gNB-DU. In our understanding, this implies that the gNB-DU encodes the SFN. We also believe that the gNB-DU should encode the other parameters that may be updated frequently (e.g., the SchedulingInfoList). This implies that the gNB-DU should be equipped with an RRC encoder. 
Observation 1	It is more efficient that the gNB-DU encodes the parameters that require frequent update (e.g., SFN and SchedulingInfoList). 

It is worth noting that the RRC encoder does not impact the complexity of the gNB-DU. The gNB-DU needs to be able to encode/decode ASN.1 to generate and process the F1AP messages. Therefore, the extra-complexity for encoding ASN.1 to generate RRC messages seems marginal. Another consideration is that the gNB-DU hosts the PHY and MAC protocols that entail a relatively large complexity when compared to an RRC encoder, meaning that the extra-complexity of encoding RRC messages in the gNB-DU is very small. 
Observation 2	The capability of encoding RRC does not affect the complexity of the gNB-DU. 

B) gNB-DU always encodes SI RRC message	
The advantage with this solution is that the gNB-DU can update directly the SI parameters that require (relatively) frequent update, such as the SFN and the SchedulingInfoList. This solution also creates a clear separation of responsibilities between gNB-CU and gNB-DU, in the sense that the gNB-CU is responsible for encoding the UE-dedicated RRC messages and the gNB-DU is responsible for encoding the SI. The SI are different than the other UE-dedicated RRC messages because they use RLC TM (and therefore they do not require a PDCP and RLC entity) and use a separate logical channel (BCCH). Therefore, we don’t envision any problem with the gNB-DU being able to encode the SI. 
A potential drawback of this approach is that RAN2 agreed that in NR an RRC_CONNECTED UE can receive the SI using dedicated RRC signalling. Furthermore, it is also expected that in EN-DC the Other SI are provided through the master node (MeNB) using dedicated RRC signalling. It is still not settled exactly how the SI will be provided using dedicated RRC signalling (e.g., whether the SI will be included in an RRCConnectionReconfiguration message). However, we expect that in this case it is beneficial that the SI are encoded by the gNB-CU. This is in accordance with the general principle introduced above that the gNB-CU is responsible for encoding UE-dedicated RRC messages. 
Observation 3	In case that the SI are provided to the UE using dedicated RRC signalling (which is possible in NR according to RAN2 agreements) it is beneficial that the gNB-CU performs the encoding.  

Another open question, that applies to both approaches A and B, is how the SI are exchanged over the F1 interface. It seems necessary using these approaches that the SI are transmitted as explicit F1AP parameters (at least in one direction). This is because only one entity (either gNB-CU or gNB-DU) performs the encoding. Transmitting the SI as explicit F1AP parameters may introduce the drawback of making the RAN3 specification more complex and more dependent on the RAN2 specification. 
[bookmark: _Hlk493181130] Observation 4	Transmitting the SI over the F1 interface as explicit F1AP parameters may make the RAN3 specifications more complex and more dependent on the RAN2 specifications.

C) gNB-CU and gNB-DU encode their own parameters
In this solution, both the gNB-CU and the gNB-DU are capable of encoding the SI. This approach provides a clear separation of responsibilities. For example, the gNB-DU could own and encode the Minimum SI and the gNB-CU could own and encode the Other SI. In this way, each entity has full control of its own SI. It is also possible that the gNB-DU updates directly the SI parameters that require frequent update, as long as these parameters are owned by the gNB-DU (note that these parameters are expected to be limited to the NR-MIB and NR-SIB1). As explained above, we do not foresee any issue or extra-complexity due to the gNB-DU being able to encode SI. Finally, this approach has the advantage that the SI could be transmitted over the F1 interface already RRC-encoded, making the RAN3 specifications simpler and reducing the dependency on the RAN2 specifications. 
Let us take into consideration the case where the gNB-DU owns the Minimum SI and the gNB-CU owns the Other SI. The gNB-DU could send the RRC-encoded Minimum SI to the gNB-CU in the “F1 Setup Request” message. Similarly, the gNB-CU could send the RRC-encoded Other SI to the gNB-DU in the “F1 Setup Response” message. The gNB-DU could then broadcast the Minimum SI and Other SI (for RRC_IDLE UEs). Furthermore, the gNB-CU could send the Minimum SI and Other SI to RRC-CONNECTED UEs using dedicated RRC signalling. 
One potential drawback of this approach is that it may be more difficult to handle exceptions in the ownership of the SI parameters. For example, let us assume that the gNB-DU owns almost all the NR-SIB1, apart for one parameter that is owned by the gNB-CU (for whatever reason). A possible way to handle this situation is that the gNB-DU configures this parameter with a default value and encodes the entire NR-SIB1. Then, the gNB-DU sends the NR-SIB1 RRC-encoded to the gNB-CU (e.g., in the F1 Setup Request message). The gNB-CU can then decide to change this parameter by sending a new value to the gNB-DU as an explicit IE in an F1AP message (e.g., in the F1 Setup Response or in a Configuration Update message). 
Observation 5	Option C seems to combine the advantages of options A and B. The only drawback is how to handle exceptions in the ownership of the SI parameters. However, we believe that simple solutions can be devised for solving this problem.

D) gNB-DU encodes NR-MIB and gNB-CU encodes NR-SIBs
In case that RAN3 deicides that the gNB-DU owns the NR-MIB and gNB-CU owns the NR-SIBs, this approach is equivalent to the previous one and presents the same advantages and drawbacks. Otherwise, this approach does not seem very efficient because it creates an unclear separation of responsibilities between gNB-CU and gNB-DU. Namely, the gNB-DU and gNB-CU own some SI, but they encode different SI. One example is a case where the gNB-DU owns NR-MIB and NR-SIB1, but it only encodes NR-MIB. There seems to be no obvious advantage with such an approach. 
E) gNB-DU encodes Minimum SI and gNB-CU encodes Other SI
The same considerations as for option D apply. 
Observation 6	The case where gNB-DU and gNB-CU own some SI and encode different SI creates an unclear separation of responsibilities and should be avoided. 
Based on the discussion above we believe that every approach has advantages and drawbacks. However, it seems that option C provides the best trade-off (followed by option B).
Proposal 1	RAN3 is kindly asked to take a working assumption for option C: gNB-CU and gNB-DU encode their own SI.
Proposal 2	The SI are transmitted over the F1 interface RRC-encoded. 
Conclusion
In this contribution, we discussed and compared the different option for encoding of the SI.
Observation 1	It is more efficient that the gNB-DU encodes the parameters that require frequent update (e.g., SFN and SchedulingInfoList). 
Observation 2	The capability of encoding RRC does not affect the complexity of the gNB-DU. 
Observation 3	In case that the SI are provided to the UE using dedicated RRC signalling (which is possible in NR according to RAN2 agreements) it is beneficial that the gNB-CU performs the encoding.  
Observation 4	Transmitting the SI over the F1 interface as explicit F1AP parameters may make the RAN3 specifications more complex and more dependent on the RAN2 specifications.

[bookmark: _In-sequence_SDU_delivery]Observation 5	Option C seems to combine the advantages of options A and B. The only drawback is how to handle exceptions in the ownership of the SI parameters. However, we believe that simple solutions can be devised for solving this problem.
Observation 6	The case where gNB-DU and gNB-CU own some SI and encode different SI creates an unclear separation of responsibilities and should be avoided. 
We conlcude with the following proposal:
Proposal 1	RAN3 is kindly asked to take a working assumption for option C: gNB-CU and gNB-DU encode their own SI.
Proposal 2	The SI are transmitted over the F1 interface RRC-encoded. 
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