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Discussion and Decision
1
Introduction
With the concern of the target may not support the same set of PDCP SN range values as the source, the SN reconfiguration issue was raised at the past meetings [1]
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[5]. And after the online discussion at RAN2#97bis, the agreement was:
=>
Stage 3 to progress on the PDCP SN size for NR-PDCP and then revisit this issue when the PDCP SN size for NR is finalised.
Then at RAN2#98, the PDCP SN size for NR is finally settled with the following agreement:

12 and 18 bit PDCP SN is used for NR.
So with the progress on the PDCP SN size for NR, the PDCP SN handling for mobility, especially for inter-RAT mobility will be further considered in this contribution.
2
Discussion
In LTE, the PDCP SN size range is defined as:

	6.3.2
PDCP SN
Length: 5, 7, 12, 15, 16, or 18 bits as indicated in table 6.3.2.1 except for NB-IoT which uses 7 bit PDCP SN for DRB.

Table 6.3.2.1: PDCP SN length

Length

Description

5

SRBs
7

DRBs, if configured by upper layers (pdcp-SN-Size [3])
12

DRBs, if configured by upper layers (pdcp-SN-Size [3])
15
DRBs, if configured by upper layers (pdcp-SN-Size [3])

16
SLRBs
18
DRBs, if configured by upper layers (pdcp-SN-Size [3])



In NR, 12 and 18 bits PDCP SN will be used. It can be seen that the PDCP SN size range in NR is a subset of the PDCP SN size range in LTE and with the same longest PDCP SN size (18) as in LTE.
Observation1: The PDCP SN size range in NR is a subset of the PDCP SN size range in LTE and with the same longest PDCP SN (18) as in LTE.
Per analysis from companies [1]
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[5], the common understanding is:
For the case of changing the PDCP SN from a short value to a long value, the target PDCP entity can recognize SN in short format and there’s no HFN ambiguity. ‘Lossless’ mobility can be accomplished via PDCP re-establishment. So no problem is foreseen in this case.

While for the case of changing the PDCP SN from a long value to a short value, the target PDCP entity may not be able to differentiate PDCP SNs that have the same low bits and HFN ambiguity may occur. So if with no new mechanism introduced, ‘Lossless’ can’t be ensured.
Observation2:  Common understating from companies is:

· For the case of reconfigure the PDCP SN from a short value to a long value, ‘Lossless’ mobility can be accomplished via PDCP re-establishment with no problem foreseen.
· For the case of reconfigure the PDCP SN from a long value to a short value, ‘Lossless’ mobility can’t be ensured if with no new mechanism introduced.
Mobility from NR to LTE
LTE supports all the PDCP SN sizes defined for NR. To achieve a ‘Lossless’ mobility, we see no strong motivation to reconfigure or change the PDCP SN size at mobility from NR to LTE. Nevertheless, arguments may arise that we should not restrict the network behaviour. Then if to support PDCP SN reconfiguration, full configuration handover should be used in case the PDCP SN is reconfigured from long to short. No special mechanism should be introduced for this kind of occasional changing.
Proposal1. There’s no need to reconfigure the PDCP SN size at mobility from NR to LTE.
Proposal2. If to support PDCP SN reconfiguration from NR to LTE, full configuration handover can be used in case the PDCP SN is reconfigured from long to short. No special mechanism needs to be introduced. 

Mobility from LTE to NR
The PDCP SN size range in NR is a subset of the PDCP SN size range in LTE. So it seems that PDCP SN reconfiguration is unavoidable at mobility from LTE to NR. However, one possible way to avoid PDCP SN reconfiguration is to limit the usage of PDCP SN length (i.e. only use PDCP SN length 12/18) for the UE which can support both LTE and NR. 
Observation3:  PDCP SN reconfiguration can be avoided by limiting the usage of PDCP SN length (i.e. only use PDCP SN length 12/18) for the UE which can support both LTE and NR.

Furthermore, as observed above, the defined longest PDCP SN length is same for LTE and NR (both are 18). And per observation2 above, if the PDCP SN is reconfigured from short to long, ‘Lossless’ mobility can be accomplished via PDCP re-establishment with no problem foreseen. So if the PDCP SN reconfiguration is allowed anyway, then to achieve a ‘Lossless’ mobility, it’s straight forward to reconfigure the PDCP SN from a short value to a long value if reconfiguration is needed at mobility form LTE to NR. Again, the same arguments may arise that we should not restrict the network behaviour. Then same as for mobility from NR to LTE, full configuration handover should be used in case the PDCP SN is reconfigured from long to short. No special mechanism should be introduced for this kind of occasional changing.
Proposal3. If to support PDCP SN reconfiguration from LTE to NR, the PDCP SN can be reconfigured from short to long to accomplish the ‘Lossless’ mobility from LTE to NR.
Proposal4. Full configuration handover can be used if to support a long to short PDCP SN reconfiguration. No special mechanism needs to be introduced for the case of mobility from LTE to NR.

Intra-NR mobility
Since no strong motivation can be identified for the support of “lossless” handover with PDCP SN length reconfiguration during intra-NR mobility, we think full configuration handover can be used to support PDCP SN length reconfiguration, and the study on “lossless” handover with PDCP SN length change should be low prioritized in R15.
Proposal5. For intra-NR mobility, full configuration handover can be used to support PDCP SN length reconfiguration, and the study on “lossless” handover with PDCP SN length change should be low prioritized in R15.

4
Conclusion
In this contribution, the PDCP SN handling during mobility is discussed with the following observations and proposals:
Observations:

Observation1: The PDCP SN size range in NR is a subset of the PDCP SN size range in LTE and with the same longest PDCP SN (18) as in LTE.
Observation2:  Common understating from companies is:

· For the case of reconfigure the PDCP SN from a short value to a long value, ‘Lossless’ mobility can be accomplished via PDCP re-establishment with no problem foreseen.
· For the case of reconfigure the PDCP SN from a long value to a short value, ‘Lossless’ mobility can’t be ensured if with no new mechanism introduced.
Observation3:  PDCP SN reconfiguration can be avoided by limiting the usage of PDCP SN length (i.e. only use PDCP SN length 12/18) for the UE which can support both LTE and NR.
Proposals:

Proposal1. There’s no need to reconfigure the PDCP SN size at mobility from NR to LTE.

Proposal2. If to support PDCP SN reconfiguration from NR to LTE, full configuration handover can be used in case the PDCP SN is reconfigured from long to short. No special mechanism needs to be introduced.  

Proposal3. If to support PDCP SN reconfiguration from LTE to NR, the PDCP SN can be reconfigured from short to long to accomplish the ‘Lossless’ mobility from LTE to NR.
Proposal4. Full configuration handover can be used if to support a long to short PDCP SN reconfiguration. No special mechanism needs to be introduced for the case of mobility from LTE to NR.
Proposal5. For intra-NR mobility, full configuration handover can be used to support PDCP SN length reconfiguration, and the study on “lossless” handover with PDCP SN length change should be low prioritized in R15.
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