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Introduction
On the topic of UL data in inactive, two email discussions are ongoing after last RAN2#96 meeting.
[96#xx][NR/] UL data in inactive solution A (Huawei)
-	To capture detail of the solution for sending UL data without RRC signalling in inactive state and without UE initiating transition to connected. Focus should be on the RAN2 aspects and to be as independent as possible of the Phy layer mechanism that is used. The solution should address the questions identified at the last meeting
	Intended outcome: 
	Deadline: for ad hoc

[96#xx][NR/] UL data in inactive solution B (Ericsson)
-	To capture detail of the solution for sending UL data with RRC signalling in inactive state with/without transition to connected. Focus should be on the RAN2 aspects and to be as independent as possible of the Phy layer mechanism that is used. The solution should address the questions identified at the last meeting
	Intended outcome:
	Deadline: for ad hoc

In this document, we will discuss more detail impact issues on solution A based on above.
Discussion
The procedure on solution B is shown in figure 2.1. UE stays in anchor gNB after entering inactive state, and UL data transmission would be sent to anchor gNB as shown in case 1. Another case is, UE stays in anchor gNB after entering inactive state, then moves to a new gNB, and UL data transmission would sent to the new gNB as shown in case 2. 




Figure 2.1
Impact on RAN2
Two-step RACH can be used on the above two cases. The detailed impacts on RAN2 can be found in [19] and [18]. Some performance evaluations can be found in [22]. A summary of the RAN2 open issues of Solution A is given as follows:
Table 1
	Issue
	Descriptions

	1)
	How does two-step RACH co-exist with four-step RACH?

	2)
	How does the contention resolved?

	3)
	How to handle the failure of two-step RACH?

	4)
	How/when to trigger (i.e. use cases like on-demand SI) the two-step RACH?

	5)
	How to handle the AS context of the UE?

	6)
	How/whether to support HARQ/ARQ?

	7)
	How to support ACB for two-step RACH?


Observation 1: Many RAN2 issues related to two-step RACH as given in Table 1 needs to be resolved.

Impacts on other working groups
Impact on RAN1 and RAN4
As shown in figure 2.1, the impact on RAN1 can be showed in the table 2.2.1.

Table 2

	issues
	RAN1
	RAN4

	1)
	In the step1, three ways are available. They are preamble only, UL data only and preamble with UL data. If preamble only, the legacy procedure is OK. If UL data with or without preamble, whether asynchronous UL PUSCH transmission is available? If preamble with UL data, how can preamble and UL data be mixed or separated?
	YES

	2)
	In the step1, if UL data is available, how to calculate the UL power for PUSCH without power ramping?
	YES

	3)
	In the step 1 and 2, how does the HARQ procedure look like for UL data transmission and DL acknowledgement? If UL data transmission with preamble are together, how can the RAR and ACKNACK be mixed or separated?
	NULL

	4)
	In the step 1, if UL data transmission for two or more UE at the same time, how to solve the contention? Is it needed to support NOMA?
	NULL

	5)
	In the step 1, how to select MCS for the PUSCH while no PDCCH schedule?

	NULL

	6)
	Based the analysis on [19], what’s the maximum and different TB size(s) of msg1 if payload is together with msg1?
	NULL

	7)
	In this case, UE will keep in inactive state, whether is RLM is needed?
	NULL

	8)
	In this case, UE will keep in inactive state, whether is CQI report needed?
	NULL



Observation 2: RAN1 needs to be involved to study the issues listed in Table 2.
Observation 3: RAN4 needs to be involved to study the issues listed in Table 2.
Impact on RAN3
In the case2 in figure 2.1, UE stays in anchor gNB after entering inactive state. Then UE moves to a new gNB and keeps in inactive state. And UL data transmission would be sent to the new gNB. When the new gNB received the data from UE, it should be forwarded to anchor gNB. And the ACKNACK from anchor gNB should be forwarded back to the new gNB. So it’s proposed that support of DL/UL data forwarding between anchor and new gNB.
Observation 4: RAN3 needs to be involved to study how to support of DL/UL data forwarding between anchor and new gNB while the context fetch is not required.

Impact on SA3
In the case2 in figure 2.1, UE stays in anchor gNB after entering inactive state. And the security context is kept. When UE moves to a new gNB and keeps in inactive state, security key should be maintained. Then the UL data should be sent with the store security context to the new gNB. Given that the KeNB derivation is based on PCell PCI, NCC, NH and the KeNB should be updated before COUNT reaches the maximum value.

Observation 5: SA3 needs to be involved to study the security key maintenance/derivation. 

Impact on CT1
Access Class Barring of initial access based on access classes 0..15 is clarified in 22.011 and 36.331[20][21]. Is it needed ACB for inactive data transmission? If it’s needed, how does it look like? The same as the initial access, or through another way.
Observation 6: CT1 needs to be involved to study the access class barring for inactive data transmission.
Conclusion
According to the analysis given above, we have the following observations:
Observation 1: Many RAN2 issues related to two-step RACH as given in Table 1 needs to be resolved.
Observation 2: RAN1 needs to be involved to study the issues listed in Table 2.
Observation 3: RAN4 needs to be involved to study the issues listed in Table 2.
Observation 4: RAN3 needs to be involved to study how to support of DL/UL data forwarding between anchor and new gNB while the context fetch is not required.
Observation 5: SA3 needs to be involved to study the security key maintenance/derivation. 
Observation 6: CT1 needs to be involved to study the access class barring for inactive data transmission.
Considering the limited time in the first phase of NR, we think that the discussion of two-step RACH could be studied in a SI in Rel-15.
Proposal 1: To consider a study item in Rel-15 to further evaluate the performance and details of two-step RACH.
To proceed the Solution A further, we consider that the related working groups should be involved.
Proposal 2: To send LS(s) to RAN1/3/4, SA3 and CT1 to study the corresponding issues. 
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