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1. Introduction

The issue about the configuration/coordination of SCell Indices in MCG and SCG has been raised in RAN2#99bis. Since this issue is essential for EN-DC, a quick conclusion should be made before December. Therefore, in this contribution, we share some views on the SCell Index coordination.

2. Discussion
The issue of SCellIndex configuration is first raised in the discussion on the PHR format in UP session. In LTE, since the SCell Index is unique within one UE, the PHR for each SCell can be identified by the SCell Index. In NR, considering the limited time budget, we propose to reuse the PHR format defined in LTE DC as much as possible, thus we prefer to have a unique SCell Index within one UE, which means the SCell Index space should be common for both MN and SN. 

Proposal 1: The SCell Index should be unique within one UE and a common SCell Index space should be shared between MN and SN. 

Different from LTE DC, in EN-DC, the SN has its own RRC/RRM and addition/release of SCell is managed by SN itself independently. Therefore, in order to have a common SCell Index space and avoid the collision of SCell Index between MN and SN, some coordination will be required between MN and SN. 

In NR, since the number of required SCell Index in SN is mainly depends on the output of baseband capability coordination (e.g. how many CCs are allowed per band in the MR-DC band combination), we think the SCell Index space coordination can be made as part of the capability coordination, and hard split should be used in SCell Index coordination.

Proposal 2: SCell Index space coordination can be made as part of the capability coordination, and hard split should be used in SCell Index coordination.

For the hard split, the following two alternatives can be considered as follow:

· Alt.1 Range based hard split;

· Alt.2 Bitmap based hard split.

In the range based hard split, several consecutive SCell Indexs will be reserved for SN (e.g. MN indicates the lowest index N to the SN, with the index N, SN can use the SCell Indexes within the range N..31).  The range based hard split seems the most straight way, however, the range based hard split may lead to unnecessary SCell Index re-assignment in the further SCell Index space re-negotiation, which may occur together with the MR-DC band combination re-negotiation. 

For example, if SCell Index 4/5/6 are reserved for SN, at the very beginning, three SCells with Index 4/5/6 are added in SN side, and then SCell with Index 5 is released. If the MN determines to re-negotiated the capability and asks for more SCell Indexes, a capability re-negotiation procedure will be triggered. In this case, if the range based SCell Index coordination is adopted, the MN will indicate the range reserved for SN is 5/6. Since the currently used SCell Indexes in SN side are 4/6, unnecessary SCell Index re-assignment will be triggered (e.g. the SN will relase the SCell with Index 4 first and then add it back with SCell Index 5).

Observation: Range based hard split may lead to unnecessary SCell Index re-assignment in the SCell Index space re-negotiation.

In order to avoid the unnecessary SCell Index re-assignment, the bitmap based hard split can be used, in which the SCell Index can be reserved by means of bitmap. In NR, the agreed capability negotiation procedure can be found as follow:

Agreements

1
The MN decides the LTE (resp NR) part of BC and BPC and provide SN indicating its choice of LTE (resp NR) part and SN continues further to determine the set of supportable NR (resp LTE) BCs and NR (resp LTE) BPC and then select an NR BC (resp LTE) and NR BPC (resp LTE)  

1i
Similar process can be initiated by the SN as a request as part of SN initiated reconfiguration. MN may reject the request.

Since the SCell Index can also be considered as part of capability, and the number of required SCell Index in SN is mainly depends on the output of baseband capability coordination, we think the similar approach can be used in the bitmap based hard split.

· For the initial SCell Index coordination, the MN decides the SCell Index reserved for MN and provides the bitmap to SN. Then, the SN determines the SCell Index reserved for SN side based on the selected BC and BPC, and provides the bitmap back to MN.

· For the re-negotiation initiated by MN (e.g. MN requires more SCell Index), the MN can provide the required SCell Index number to SN, then SN can send the updated bitmap back to MN. 

· For the re-negotiation initiated by SN (e.g. SN requires more SCell Index), the SN can provide the required extra SCell Index number to MN, then MN can send the updated bitmap back to SN.

Based on the analyses given above, in order to save the unnecessary SCell Index re-assignment, we propose to have a bitmap based hard split.

Proposal 3: The bitmap based hard split should be used in the SCell Index coordination. And the following approach should be adopted as baseline.

· For the initial SCell Index coordination, the MN decides the SCell Index reserved for MN and provides the bitmap to SN. Then, the SN determine the SCell Index reserved for SN within the available SCell Index , which are indicated in the bitmap received, based on the selected BC and BPC, and provide the bitmap back to MN to indicate the final reserved SCell Index for SN.

· For the re-negotiation initiated by MN (e.g. MN require more SCell Index), the MN can provide the required extra SCell Index number to SN, then SN can send the updated bitmap back to MN. 

· For the re-negotiation initiated by SN (e.g. SN require more SCell Index), the SN can provide the required extra SCell Index number to MN, then MN can send the updated bitmap back to SN.

In order have a more clear view, one example can be found as follow:

1) In the SGNB ADDITION REQUEST message, MN sends the bitmap to SN, to indicate which SCellIndex has already been used (or reserved) in MCG, in other words, which SCellIndex could be used in SCG (e.g. marked as "1" in the corresponding bit). 

2) After selecting the NR BC and NR BPC, i.e. the maximal number of serving cells in SCG has been decided. Then SN determines which SCell(s) should be added to the UE if CA configuration is needed, and selects the SCellIndex among the available ones indicated in the received bitmap. 

3) In the SGNB ADDITION REQUEST ACKNOWLEDGE message, SN feedbacks the updated bitmap, within which the bit corresponding to the SCellIndex(es) used (or reserved) by SN has been changed from "1" to "0".
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Fig 1  Coordination of SCell Index in SN Addition procedure

In this solution, when the SCell indices remaining for use by the SN are not sufficient (e.g. SN decides to select another NR BPC), further coordination of SCellIndex should be performed. However, the coordination procedure may have to be performed even not considering the SCellIndex issue discussed above, e.g. for coordinating the target BPC. 
3. Conclusion
It is proposed that RAN2 discuss and adopt on following observations and proposals:

Proposal 1: The SCell Index should be unique within one UE and a common SCell Index space should be shared between MN and SN. 

Proposal 2: SCell id space coordination can be made as part of the capability coordination, and hard split should be used in SCell Index coordination.

Observation: Range based hard split (i.e. SCell Indexs x to 31 are reserved for SN) may lead to unnecessary SCell Index re-assignment in the SCell Index space re-negotiation.

Proposal 3: The bitmap based hard split should be used in the SCell Index coordination. And the following approach should be adopted as baseline.

· For the initial SCell Index coordination, the MN decides the SCell Index reserved for MN and provides the bitmap to SN. Then, the SN determine the SCell Index reserved for SN within the available SCell Index , which are indicated in the bitmap received, based on the selected BC and BPC, and provide the bitmap back to MN to indicate the final reserved SCell Index for SN.

· For the re-negotiation initiated by MN (e.g. MN require more SCell Index), the MN can provide the required extra SCell Index number to SN, then SN can send the updated bitmap back to MN. 

· For the re-negotiation initiated by SN (e.g. SN require more SCell Index), the SN can provide the required extra SCell Index number to MN, then MN can send the updated bitmap back to SN.
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