3GPP TSG-RAN WG2 Meeting #116bis electronic             	     R2-2200636 Online, January 17th – 25th, 2022
	
Agenda item:	8.8.2
Source:	Spreadtrum Communications
Title:	Consideration on slice based cell reselection
WID/SID:       	NR_Slice
Document for:	Discussion and Decision
1 Introduction
For cell reselection, the agreement achieved in RAN2 #116e meeting for RAN slicing are as follows: 
	1. A serving cell can provide slice support of neighbour cells.
Best cell principle for intra-frequency cell reselection should be maintained i.e. UE camps on the strongest cell according to existing cell reselection rules.
Network broadcasts slice info for the purpose of inter-frequency reselection. This will also need slicing priority for the serving frequency. FFS in which SIB.
RAN4 is not in the scope of the WI
2. A network slice can be associated to none or only one slice group.
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).
4. It is up to SA2/CT1 whether to consider the slice registration status. From RAN2 perspective, both registered slices and not yet registered slices can be considered for the slice priority.


In this paper, we will continue discuss on the remaining issues of slice based cell reselection.
2 Discussion
2.1 The SIB used to carry slice info for cell reselection 
In last RAN2#116e meeting, we have agreed that a serving cell can provide slice support of neighbor cells. The detailed SIB to carry slice info is still FFS. Two voice appear, one is to reuse legacy SIB, and another one is to design a new SIB. We prefer the former, as compared with new SIB, the change to spec is small and the UE will not be delayed by the way like on-demand SI acquisition. The only concern about payload size could be relieved with the combination with slice group.  
The slice info of serving cell should be indicated to UE, because it could help UE know the actual slice deployment like instant changes of supported slice. From our views, SIB2 is used to provide cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection as well as intra-frequency cell re-selection information other than neighboring cell related. Thus, SIB2 is suitable to carry slice info of serving cell.
Proposal 1: SIB 2 can be used to carry slice info of serving cell.
The serving cell can provide the slice info of neighbor cells. And the focus of discussion in last meeting is whether to provide slice info of intra-frequency neighbor cells. Considering that in this case the UE will always pick up the strongest cell, thus this kind of info is unused. However, we think that it is still meaningful for UE to know slice support of intra-frequency neighbor cell.
As for SIB consideration, we prefer to use SIB3/4 to provide slice support of neighbor cells. Legacy SIB 3/4 are used to provide neighboring cell information relevant for intra-frequency and inter-frequency cell re-selection. Thus, it is naturally and easily accept to introduce slice support of neighbor cells in SIB 3/4.
Proposal 2: SIB 3 can be used to broadcast slice info of intra-frequency neighbor cells.
Proposal 3: SIB 4 can be used to broadcast slice info of inter-frequency neighbor cells.
2.2 The enhancement to the option 4
In RAN2 #115e meeting, the option 4 is agreed as a baseline to slice specific cell reselection. One FFS of option 4 is step 7 (i.e., If the end of the slice list has not been reached go back to step 2). 
During offline discussion, the concern of step 7 is whether the measurements of frequencies can be assumed valid for the next iteration(s). Some companies think if RAN4 confirms that the measurement can be reused, the step 7 can be reserved. However, the frequencies of previous selected slice A may not exactly overlap the frequencies of next selected slice B. In this case, the new frequencies still need to be measured. 
Thus, we can see that the multiple iterations may consume pretty much time if go back to step 2, which violates the intention of fast access. And we already have a loop in step 6 which is enough. From our perspective, the UE does best effort to find a cell but excessive optimization should also be avoided.
Proposal 4: In order to accelerate the speed of slice specific cell reselection, the Step 7 is not needed.
According to the description of the step 5, the highest ranked and suitable cell will be selected following the legacy measurement. In fact, the UE may not select the cell with the highest R value. Once rangeToBestCell is configured, the UE will select the cell with maximum number of beams. However, the selected cell may not support the selected slice. It is because we only consider the cell radio quality in step 5. Without consideration of the selected slice, the UE may still need to measure next frequency cells, which may delay cell reselection. 
One optimization to step 5 could be considered that if rangeToBestCell is configured, the UE needs to reselect the cell with the maximum number of good beams among the cells supporting the selected slice and whose R value is within rangeToBestCell of the R value of the highest ranked cell. In this way, the probability of the selected cell supporting the selected slice will increase. The enhancement can avoid the measurement of the next frequency and reduce the delay of cell reselection.
Proposal 5: If rangeToBestCell is configured, the UE needs to reselect the cell with the maximum number of good beams among the cells supporting the selected slices and whose R value is within rangeToBestCell of the R value of the highest ranked cell.
2.3 The enhancement to handle TA boundaries scenario
It is the common view that the slice deployment may different in different area, e.g., in TA boundaries scenario. For the UE who just entered a new cell in TA2 recently, may still use the slice info indicated in dedicated signaling which was received when in original cell in TA1. That is to say, the slice info provided in RRCRelease message may overwrite the info indicated in SIB. The reason is that the slice info in RRCRelease message remains valid before T320 timer expires, which may confuse UE in the new area. The enhancement to RRCRelease message should be considered.  
A straightforward enhancement is to limit the valid area of slice info in RRCRelease message. In this way, when UE moves to the new area, it will apply the dedicated slice info configured for the new area or the slice info broadcast in SI for cell reselection.
Proposal 6: The valid area associated with slice-based frequency priority is introduced in RRCRelease message to handle SIB overwritten issue.
In RAN2#114e meeting, it was agreed that RAN2 consider a scenario in its work for slice specific cell (re)selection where it is possible that (Suitable) cells on the same frequency belonging to different TAs support different Slice(s). And the best cell principle was confirmed again in last RAN2#116e meeting, i.e., UE camps on the strongest cell according to existing cell reselection rules. 
For a UE selected slice which is not registered in current TA but support in neighbor TA, one potential issue may arise that the strongest cell UE finally selected in this round of measurement belongs to current TA which do not support the UE selected slice. And UE has to measure next frequency or perform legacy cell reselection which may delay the process of cell reselection. 
From our side, the point is to figure out the candidate area (e.g., TA). The UE should reselect the strongest cell in the TAs that support the UE selected slice. In this way, the cells which belong to current TA will also be excluded and then increase the possibility that the selected strongest cell support the UE selected slice.  
Proposal 7: For intra-frequency and equal priority inter-frequency cell reselection, the UE should reselect the strongest cell in the TAs that support the UE selected slice.
The working assumption made in last RAN2#116e is:
	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).


If the above WA is valid, the UE in TA1 may not know the slice group mapping in TA2 until TAU is performed. It has been agreed that slice deployment is uniform per TA. In TA boundaries scenario, if slice groups mapping are also different, the UE will not aware of the supported slice of neighbor cells in another TA even if the slice info of neighbor cells are broadcast in current serving cell. That is to say, the behavior of providing the slice info of neighbor cells is useless and has no benefit for cell reselection in this case. The slice group mapping of another TA needs to be indicated to UE, so that the slice info of neighbors can be understood properly.
Observation 1: Under the working assumption, the UE cannot know the supported slice of the cells in neighboring TAs if the neighboring TAs are configured with different slice group mappings. In this case, the UE cell reselection will be affected especially in TA boundaries scenario.
The simplest way to handle the above issue is to configure slice groups mapping per PLMN. In this way, the slice group mapping is uniform across multiple TAs. However, it violates the WA made in last meeting. And in order to cover all cases, the size of slice group mapping needs to be large, which is not flexible enough.   
If keep the WA, some candidate solutions can be considered. From our perspective, one solution depends on NAS enhancement, e.g., by providing slice group mapping of neighbor TAs in NAS signaling. The NAS may need to consider info like UE location so as to configure the slice group mappings of candidate TAs to UE.
Another solution could rely on the enhancement to SI message or dedicated RRC signaling. The gNB should know the mapping in current TA, and can obtain the mapping of neighbor TAs via Xn interface. The cell which locates in TA boundary could provide slice group mapping of neighbor TAs in SIB. However, this method may arise some security concerns due to the exposure of slice group mapping info which is originally informed by NAS signaling. And payload size is also hard to optimize. Or the cell could inform UE of slice group mapping of neighbor TAs by dedicated RRC signaling.
Proposal 8: To solve the issue caused by different slice group mappings of different TAs, two options can be considered:
Option 1：The granularities of the slice groups for cell reselection are changed to per PLMN.
Option 2：If the WA is kept, slice group mappings of neighboring TAs should be indicated to UE.  
3 Conclusion
In this contribution we discussed and analyzed the slice based cell reselection, and made the following observations and proposals:
Proposal 1: SIB 2 can be used to carry slice info of serving cell.
Proposal 2: SIB 3 can be used to broadcast slice info of intra-frequency neighbor cells.
Proposal 3: SIB 4 can be used to broadcast slice info of inter-frequency neighbor cells.
Proposal 4: In order to accelerate the speed of slice specific cell reselection, the Step 7 is not needed.
Proposal 5: If rangeToBestCell is configured, the UE needs to reselect the cell with the maximum number of good beams among the cells supporting the selected slices and whose R value is within rangeToBestCell of the R value of the highest ranked cell.
Proposal 6: The valid area associated with slice-based frequency priority is introduced in RRCRelease message to handle SIB overwritten issue.
Proposal 7: For intra-frequency and equal priority inter-frequency cell reselection, the UE should reselect the strongest cell in the TAs that support the UE selected slice.
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