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1. Introduction
In the email discussion: [94#39][NR] Cplane aspects for tight interworking] and RAN2 #95, lots of CP issues for  LTE-NR tight interworking have been discussed. In intention of this contribution is to give a further analysis on the transmission of NR RRC message in the LTE/NR tight interworking.
2. Discussion
According to the discussions in Email [94#39] and RAN2 #95, five alternatives for the transmission of NR RRC message can be identified and illustrated in the figure below:
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Figure 1: Alternatives for the transmission of NR RRC message
Based on the figure above, the five alternatives will be discussed as follow:
Option 1: Encoded NR RRC message -> LTE SRB1-> UE
In option 1, no new SRB is required on LTE side. The NR RRC message encoded will be forwarded to LTE by means of container over X2 interface. Once the X2 container including encoded NR RRC message is received by LTE eNB, the LTE eNB should retrieve the encoded NR RRC message from X2 container and deliver the encoded NR RRC message to the PDCP of LTE SRB1.
Based on the description on option 1, both the encoded NR RRC message and encoded LTE RRC message will be transmitted in LTE SRB1. Since it is difficult for the UE to distinguish the NR RRC message from LTE RRC message, some kind of blind decoding with both LTE ASN.1 and NR ASN.1 has to be implemented on UE side, which will increase the complexity. 
Moreover, in option 1, the NR RRC message generated by NR gNB has to be forwarded to LTE MeNB over the X2new interface before it can be delivered to UE, which means the backhaul delay will be introduced in the NR RRC message transmission. Considering the NR RRC message may be used for the purpose of intra-NR mobility, the latency in the NR RRC message transmission may lead to negative impact on the mobility performance (e.g. interruption time, mobility robustness) and user experience.
Option 2: Encoded NR RRC message -> LTE new SRB-> UE 
Different from option 1, a new LTE SRB will be used to carry the encoded NR RRC message instead of SRB1. With the newly defined SRB, the UE can distinguish the encoded NR RRC message from encoded LTE RRC message (which will be carried in SRB1), and chose the corresponding ASN.1 in the decoding operation.
Compared to option 1, the blind decoding with both LTE/NR ASN.1 can be saved. However, since the forward of NR RRC message generated by NR gNB from NR gNB to LTE eNB is still required, the extra backhaul delay will still be suffered in the NR RRC message transmission, which may lead to negative impact on the mobility performance (e.g. interruption time, mobility robustness) and user experience.
Option 3: Encoded NR RRC message -> NR new SRB-> UE
In option 3, a new NR SRB will be established in NR gNB and the NR RRC message will be delivered from NR gNB to UE directly through the new NR SRB. With the directly transmission of NR RRC message, compared to option 1/2, the backhaul latency can be saved, and better mobility performance can be expected.
However, since the NR SRB should be established before the transmission of NR RRC message, the option 3 is not available for the case of initial NR gNB addition, which will be used to establish the NR SRB itself.
Option 4: Encoded NR RRC message -> RRC Container->LTE message->LTE SRB1-> UE
In option 4, the encoded NR RRC message will be delivered to UE through LTE SRB1 message by means of RRC container carried by a LTE RRC message.
Similar as option 1/2, since the encoded NR RRC message has to be forwarded from NR gNB to LTE eNB, the backhaul delay will be suffered, which may lead to negative impact on the mobility performance (e.g. interruption time, mobility robustness) and user experience.
Option 5: Encoded NR RRC message -> RRC Container->LTE message->LTE new SRB-> UE
Similar as option 4, the encoded NR RRC message will be delivered to UE by means of RRC container carried by a LTE RRC message. However, instead of SRB1, a new LTE SRB will be introduced to carry the NR RRC message specifically.
Similar as option 1/2/3, since the encoded NR RRC message has to be forwarded from NR gNB to LTE eNB, the backhaul delay will be suffered, which may lead to negative impact on the mobility performance (e.g. interruption time, mobility robustness) and user experience.
Summary
Based on the analysis above, one table is given as follow to summarize the Pros & Cons of each option.
Table 1 Comparison of the Options
	Option
	Pros
	Cons

	Option 1:
Encoded NR RRC message -> LTE SRB1-> UE
	No new SRB is required.

	Blind decoding with RRC/NR ASN.1 is required.
NR RRC message has to be forwarded between NR gNB and LTE eNB, which will introduce backhaul latency.
Can not include both LTE and NR configuration within one RRC message.

	Option 2:
Encoded NR RRC message -> LTE new SRB-> UE
	Better isolation between NR RRC and LTE RRC. 

	New SRB is required.
NR RRC message has to be forwarded between NR gNB and LTE eNB, which will introduce backhaul latency.
Can not include both LTE and NR configuration within one RRC message.

	Option 3:
Encoded NR RRC message -> NR new SRB-> UE
	No backhaul latency and better mobility performance can be expected.
Better isolation between NR RRC and LTE RRC. 
	New NR SRB is required.
Not available for the initial NR gNB addition. 
Can not include both LTE and NR configuration within one RRC message.

	Option 4:
Encoded NR RRC message -> RRC Container->LTE message->LTE SRB1-> UE
	Can be used in all cases, including initial NR gNB addition.
It is possible to include both LTE and NR configuration within one RRC message.
No new SRB is required.

	NR RRC message has to be forwarded between NR gNB and LTE eNB, which will introduce backhaul latency
LTE RRC entity will be involved for the transmission of each NR RRC message.

	Option 5:
Encoded NR RRC message -> RRC Container->LTE message->LTE new SRB-> UE
	Limited isolation between NR RRC and LTE RRC (e.g. different QoS is possible). 
	NR RRC message has to be forwarded between NR gNB and LTE eNB, which will introduce backhaul latency
LTE RRC entity will be involved for the transmission of each NR RRC message.
Can not include both LTE and NR configuration within one RRC message.
LTE RRC entity will be involved for the transmission of each NR RRC message.


According to the table given above, it can be observed that, except for the option3, all the other options will require the forwarding of NR RRC message between LTE eNB and NR gNB over X2new interface. Considering the case that the LTE eNB and NR gNB is connected with non-ideal backhaul, the backhaul latency introduced may be tens or even hundreds of millisecond, and the considerable extra delay may lead to negative impact on the intra-NR mobility performance. So, in order to avoid the backhaul latency, we propose to support option 3 in the LTE/NR tight interworking.
Proposal 1: The directly NR RRC message transmission between UE and NR gNB through NR SRB should be supported in the LTE/NR tight interworking.
Although the backhaul latency can be avoided by option 3, the option 3 can only be used in case the NR SRB has already been established. For the case of initial NR gNB addition, another option will be required. In addition, in the initial NR gNB addition, especially for the case of split bearer, both the LTE configuration and NR configuration should be configured to UE simultaneously. Considering the option 1/2/5 can not be used to carry both the LTE configuration and NR configuration within one RRC message, we prefer to support option 4 in the LTE/NR tight interworking. 
Proposal 2: Transmission of NR RRC message through LTE SRB1 by means of RRC container within a LTE RRC message should be supported in LTE/NR tight interworking.
3. Conclusion
Here we kindly propose follows:
Proposal 1: The directly NR RRC message transmission between UE and NR gNB through NR SRB should be supported in the LTE/NR tight interworking.
Proposal 2: Transmission of NR RRC message through LTE SRB1 by means of RRC container within a LTE RRC message should be supported in LTE/NR tight interworking.
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