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1. Introduction
This issue was discussed in last meeting without any consensus, this paper tried to have some further analysis on this issue from different perspective, and some understandings were shared for discussion and approval.
2. Background

As described in [1], the main issue is that during intra-DU HO process, just after the CU-CP issued the handover command to DU and UE, there might be a case that an UL RRC message may come from the old cell but the CU-CP could not identify whether this UL RRC message comes from the old cell or new cell, if the received UL RRC message is from old cell, then CU-CP may fail the intra-DU HO process.
The proposal from [1] was to introduce kind of hand-shaking mechanism, i.e. CU decides and asks DU to include an indication of new SRB or old SRB, DU decides to include an indication accordingly. However, there are more aspects worthy of looking into it, and there could be different conclusions, the reset of the paper tries to have further analysis, with some way forward suggested.
3. Discussion

Here the main point is if CU could recognize/identify an incoming UL RRC message is from old cell or new cell, after a HO command was issued.
Question: if CU could identify an incoming UL RRC message is from old cell or new cell, after a HO command was issued.
As pointed out in [1], once the CU issued a HO command to the DU and then the UE, CU should start a timer, then reset UL PDCP COUNT for SRB1 to zero, and expect the incoming UL RRC message from DU with COUNT=0, during this process, there might be different possibilities:
1. Normal case, i.e. the incoming UL RRC message from DU is RRC Reconfiguration Complete message from new cell, and the PDCP COUNT value is 0, and the timer is not expired;

2. Abnormal case:
a) the incoming UL RRC message from DU is from old cell, PDCP COUNT value is not 0, before timer expires;
b) the incoming UL RRC message from DU is from old cell, PDCP COUNT value is 0, before timer expires;
c) after timer expires, there receives an incoming UL RRC message;
Here, for 2.a), since the CU the PDCP COUNT value is not 0, CU could deduce that the received UL message should come from the old cell, because it is expecting a message with count value with 0; normally the CU just needs to discard this UL RRC message. For 2.b), since the CU knows the original count value for old cell, if the count value of the received message is 0, the only possibility is that the old count value is the maximum one, and the count value for the received UL RRC message should also be 0, then it would be difficult for the CU to identify whether the received message comes from old cell or new cell, but it indeed is an extremely rare case (wrapping around case), this could be solved by implementation anyway, because CU could detect the content of this message and understand the situation; needless to say that since CU knows the count value of UL RRC message from old cell reached the maximum one, it would anyway try to analyse the situation. For 2.c), it is simple, since timer expires, the CU will anyway discard the received message. For all the three sub-cases in 2, the CU would just consider the HO process fails.
Another point is, during HO phase, there could be security parameters update, then it is also easy for the CU to use old key or new key to decode the first received UL RRC message to identify from old cell or new cell.

Taking the above analysis into account, we could conclude that the CU is able to distinguish between the normal case and the abnormal case, and act accordingly. So we have the following observation:
Observation: During intra-DU HO case, there might be both normal case and abnormal case regarding the UL RRC message received by CU, the CU is able to distinguish these different cases.
With this observation, we could conclude that there is no issue during the intra-DU HO process, regarding the received UL RRC message from old cell or new cell.
4. Conclusion
Based on the discussion in this paper, we have the following observations for the group to discuss, and conclude that there is no issue for during the intra-DU HO process, regarding the received UL RRC message from old cell or new cell.
Observation: During intra-DU HO case, there might be both normal case and abnormal case regarding the UL RRC message received by CU, the CU is able to distinguish these different cases.
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