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1 Introduction
The discussion on RAN slicing cell reselection and RACH is carrying out in RAN2; however, as witnessed by RAN2 and SA2, there will be some work needed to be done in RAN3 to achieve a complete basic solution.
This contribution provides discussions on the work needed to be done in RAN3, and proposes way forward to make the slice based cell reselection and slice based RACH solutions workable.
2	Discussion
RAN2 is discussing RAN slicing cell reselection, and has agreed to introduce the slice related information supported by the neighbouring cells in the SIB message, according to the agreement achieved in RAN2#116bis-e,
2.2: RAN2 assumes that for purpose of UE checking supported slices on the highest ranked cell at TA/RA boundary, gNB can provide in SIB the slice group that supported by these neighbour cells. If this conflicts with SA2, RAN2 will align with SA2.
It should be noted that the slice group is adopted in SIB message instead of slice ID (e.g. S-NSSAI) because of the security reason that the slice ID shall not be exposed over Uu.
Observation 1: The slice group is broadcast instead of slice ID (e.g. S-NSSAI) in SIB message for slice based cell reselection and slice based RACH.
In addition, as the background information, RAN2#116-e has made a working assumption that,
3: Working assumption: The granularities of the slice groups for cell reselection are per TA. FFS on the details (e.g. how to resolve TA boundaries).
And as agreed in RAN2#116bis-e,
2.1: Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.

As a result, a UE can only acquire slice group information supported by neighbouring cells in SIB message when the UE is in the RRC IDLE mode and intends to perform slice based cell reselection; therefore, two subsequent issues are raised,
Issue 1: How can UE translate slice group into slice upon the reception of the SIB message?
Issue 2: How can UE translate slice group into slice correctly, if the neighbouring TA and the serving TA/RA have different mapping relationship between slice group and slice?
For Issue 1, SA2 is also working on procedures to achieve the basic translation task at the UE side. And it has been primarily agreed in SA2 that the NAS massage should contain the mapping relationship between slice group and slice of the served TA/RA from CN to UE, during the registration procedure or RAU procedure. Consequently, UE at least understand the mapping relationship between slice group and slice of the served TA/RA before it receives SIB message for slice based cell reselection.
Observation 2: UE at least store the mapping relationship between slice group and slice in the served TA/RA before it receives SIB message for slice based cell reselection.
However, according to the progress of SA2, it is still controversial on how the CN is able to obtain the mapping relationship between slice group and slice. From RAN3’s perspective, since the supported slices by a specific TA is configured within the scope of RAN, and signalled to CN subsequently, by following the similar logic, the mapping relationship between slice group and slice should also be configured within the remit of RAN. And it is within RAN3’s scope to discuss how the mapping relationships are signalled to CN. It should be emphasized that without the procedure of signalling the mapping relationship to CN, the basic operations of slice based cell reselection cannot be fulfilled from end-to-end perspective.
Observation 3: It is within RAN3 scope to discuss how the mapping relationship is signalled to CN; without such discussion the basic operations of slice base cell reselection and slice based RACH cannot be fulfilled from end-to-end perspective.
Basically, there are three approaches that can fulfil the task,
Method 1: The mapping relationship is totally decided by OAM, and configured to CN and RAN separately.
Method 2: The mapping relationship is decided by RAN OAM and configured to NG-RAN node, and NG-RAN node signals the mapping relationship through NG interface subsequently.
Method 3: The mapping relationship is decided by NG-RAN node by following the policies configured by RAN OAM, and NG-RAN node signals the mapping relationship through NG interface.
From our understanding, Method 1 imposes high requirement on operator’s OAM so it is not preferable; and Method 2 and Method 3 follow the similar way as how the TA supported slices are signalled. On the other hand, compared to Method 3, Method 2 requires less standardization work from SA5 perspective. So we would prefer Method 2 by considering all impacting factors.
Proposal 1: RAN3 is kindly asked to discuss how the mapping relationship from slice group to slice on a TA basis should be signalled to CN, based on the 3 candidate methods as follows:
· Method 1: The mapping relationship is totally decided by OAM, and configured to CN and RAN separately.
· Method 2: The mapping relationship is decided by RAN OAM and configured to NG-RAN node, and NG-RAN node signals the mapping relationship through NG interface subsequently.
· Method 3: The mapping relationship is decided by NG-RAN node by following the policies configured by RAN OAM, and NG-RAN node signals the mapping relationship through NG interface.
For Issue 2, according to the discussion in RAN2, it is still FFS on whether the slice group broadcast in SIB message is followed by the mapping relationship in current TA/RA, or the mapping relationship in neighbour TA, which can be illustrated by the following example,


As shown by the figure above, assuming the served TA/RA and the neighbouring TA belong to different NG-RAN nodes, and the mapping relationships of the served TA/RA and the neighbouring TA are different. And let’s also assume that UE only supports slice 1. So for the SIB message sent from the served cell (within the served TA/RA) indicating the slices supported by the neighbouring TA, whether the served cell should broadcast slice group 1 (by following the mapping relationship in the served TA/RA) or slice group 2 (by following the mapping relationship in the neighbouring TA).
As far as we know, the discussion in RAN2 is stuck on this issue: although the detailed design for SIB message is within the scope of RAN2, different designing logics may have different levels of impact on RAN interfaces, so it would be helpful if RAN3 could provide information on this topic from RAN3’s perspective.
To make a comparison, if we use the mapping relationship in the neighbouring TA for the SIB message broadcast in the served TA/RA, it is obvious that the mapping relationship in the neighbouring TA should be additionally signalled to the served TA/RA over RAN interfaces (such as Xn). Moreover, the UE has to store multiple sets of mapping relationships beforehand in order to translate the slice group into slice correctly, which also causes huge extra overhead for NAS signalling.
While if we use the mapping relationship in the served TA/RA, since we’ve already specified to exchange supported slices between TAs over Xn interface, the served NG-RAN node can translate the supported slice by neighbouring TA into slice group by its own mapping relationship, without impacting the current spec of RAN interfaces from this aspect. And it is also sufficient for UE to store only the mapping relationship in the served TA/RA. So as a summary, for Issue 2, it is preferred to use the mapping relationship in the served TA/RA to broadcast the slice group supported by the neighbouring TA from RAN3 perspective.
Proposal 2: From RAN3 perspective, it is preferred to use the mapping relationship in the served TA/RA to broadcast the slice supported by the neighbouring TA, i.e. serving NG-RAN node(s) translate the neighbouring TA supported slice to the slice group based on the mapping relationship in the serving TA/RA and broadcast the slice group in the SIB.
Another thing we need to notice is that there seems to have two interpretations regarding the RAN2#116bis-e agreement,
2.1: Among multiple TAs in the same RA, RAN2’s understanding is that the configuration on slice grouping should be homogeneous.
The first interpretation is that all TAs are mandated to support exactly the same slices and the same mapping relationship if CN intends to configure these TAs in the same RA for a UE. Such interpretation is indeed too restricted for CN to configure the proper RA which may lead to a situation that each RA can only contain one TA, consequently resulting in frequent RAU which brings heavy overload to the network.
The second interpretation is that the TAs could be configured within the same RA for a UE, as long as these TAs support all slices in the Allowed NSSAI and have the same mapping relationship. This interpretation does not require the supported slices by TAs to be identical. Let’s take the following figure as an example,


As shown by the above figure, assuming all TAs have the same mapping relationship (e.g. slice1->slice group1, slice2->slice group2, slice3->slice group3), and the allowed NSSAI for UE1 is slice1 while the allowed NSSAI for UE2 is slice 1&3, then Core Network is able to configure TA1, 2 and 3 as the RA for UE1, and configure TA 2 and 3 as the RA for UE2, even though TAs (such as TA2) may have more supported slices than the allowed NSSAI for each UE. Such interpretation is more flexible than the first one, because if we are based on the first interpretation, only TA3 can be configured as the RA for UE2, while only one TA among TA1, 2 and 3 can be configured as the RA for UE1.
Observation 4: It is more flexible for the second interpretation on RAN2 agreement that the TAs could be configured within the same RA for a UE, as long as these TAs support all slices in the Allowed NSSAI and have the same mapping relationship.
3	Conclusion
This contribution discusses service continuity for slicing, and provides following proposals,
Observation 1: The slice group is broadcast instead of slice ID (e.g. S-NSSAI) in SIB message for slice based cell reselection and slice based RACH.
Observation 2: UE at least store the mapping relationship between slice group and slice in the served TA/RA before it receives SIB message for slice based cell reselection.
Observation 3: It is within RAN3 scope to discuss how the mapping relationship is signalled to CN; without such discussion the basic operations of slice base cell reselection and slice based RACH cannot be fulfilled from end-to-end perspective.
Proposal 1: RAN3 is kindly asked to discuss how the mapping relationship from slice group to slice on a TA basis should be signalled to CN, based on the 3 candidate methods as follows:
· Method 1: The mapping relationship is totally decided by OAM, and configured to CN and RAN separately.
· Method 2: The mapping relationship is decided by RAN OAM and configured to NG-RAN node, and NG-RAN node signals the mapping relationship through NG interface subsequently.
· Method 3: The mapping relationship is decided by NG-RAN node by following the policies configured by RAN OAM, and NG-RAN node signals the mapping relationship through NG interface.
Proposal 2: From RAN3 perspective, it is preferred to use the mapping relationship in the served TA/RA to broadcast the slice supported by the neighbouring TA, i.e. serving NG-RAN node(s) translate the neighbouring TA supported slice to the slice group based on the mapping relationship in the serving TA/RA and broadcast the slice group in the SIB.
Observation 4: It is more flexible for the second interpretation on RAN2 agreement that the TAs could be configured within the same RA for a UE, as long as these TAs support all slices in the Allowed NSSAI and have the same mapping relationship.
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