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1 Introduction
In current TR 37.805 [1], solutions for U&L joint operation are captured and some FFS are left for further analysis.

This contribution is to discuss remaining issue on use case 3.
2 Discussion
FFS on use case 3 is shown as below:

FFS: how long LTE call setup delay could be (also valid for dual standby scenario in section 7.3.1.2.3)
The following figure 1 is from the figure 7.3.1.1.3-1 in TR 37.805 [1].
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Figure 1: Signalling flow for use case 3
In figure 2, the UE may use the uplink gaps to access LTE, i.e. from Random Access Preamble to RRC connection setup complete. After RRC connection setup is finished, the eNB could configure C-DRX based on the UE’s request.
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Figure 2: a typical LTE call setup signalling flow
The following signaling procedures may be impacted due to the 10ms uplink gap.

· Random Access Preamble (Physical layer transmission)
· RRC connection request (RRC layer transmission)
· HARQ for RRC connection setup (MAC layer transmission)
· Status Report / Buffer Status Report (MAC layer transmission)
· RRC connection setup complete (RRC layer transmission)
· HARQ for the RLC ACK of RRC connection setup complete (MAC layer transmission)
1. Random Access Preamble

In LTE, the UE firstly reads the SIB in order to acquire random access information, and then the UE can decide to send the random access preamble in certain resources, and the random access resources are randomly selected by the UE.

In figure 3, the yellow boxes are available random access resources chosen by the UE, so the UE could send random access preamble by using the resources.
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Figure 3: Random access resource selection by the UE
Observation1: There is no impact on the random access resource selection and the transmission of random access preamble due to the 10ms uplink gap.
2. RRC connection request

If a random access response is received, the UE should send the RRC connection request message after a certain time. If the transmission opportunity is not within the 10ms uplink gap, the UE will postpone the transmission to the next opportunity (i.e. the next 10ms uplink gap).

As shown in figure 3, if the UE is to send RRC connection request message and the subframe 0 in SFN M is selected, the UE may postpone this transmission to an opportunity in SFN M+1.
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Figure 4: uplink data transmission between UMTS and LTE
Here is the analysis on possible delay due to the 10ms uplink gap:
Case 1:
If the RRC connection request message is within the 10ms uplink gap, the UE could transmit this message, and thus there is no additional delay if it receives an ACK.
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Figure 5: RRC signaling transmission case 1  

Case 2:
In extreme case, if the RRC connection request message is not within the 10ms uplink gap, the UE should try to retransmit it in the next opportunity. As shown in figure 6, there are the following transmission behaviours:
· 1st transmission: subframe 1 in SFN M, postponed

· 2nd transmission: subframe 9 in SFN M, postponed

· 3rd transmission: subframe 7 in SFN M+1, transmitted but receives a NACK in subframe 1 in SFN M+2

· 4th transmission: subframe 5 in SFN M+2, postponed

· 5th transmission: subframe 3 in SFN M+3, transmitted and receives an ACK

It can be seen that there is a delay of 36ms from the 1st transmission to successfully receive an ACK. In legacy case, if there are totally two transmissions (one initial transmission plus a retransmission), the delay is 12ms. So there may be additional delay of 24ms.
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Figure 6: RRC signaling transmission case 2
Observation 2: The transmission of RRC connection request may be delayed due to the 10ms uplink gap the delay, and the delay depends on the transmission opportunity and the retransmission numbers. For example, if there are totally two actual transmissions, there is 0~24ms additional delay due to the 10ms uplink gap.
3. Other uplink signalling
Similar as the transmission RRC connection request, if any uplink signalling falls into the 10ms uplink transmission for UMTS, there may be an additional delay.
If considering all above 5 uplink messages that may be impacted by the 10ms uplink gap, the total delay depend on transmission opportunity and the retransmission numbers. For example, if there are totally two actual transmissions for each uplink message, there is 0~120ms additional delay due to the 10ms uplink gap.
Observation 3: Considering all the following uplink messages that may be impacted by the 10ms uplink gap, there may be additional delay and it depends on the transmission opportunity and the retransmission numbers. For example, if there are totally two actual transmissions for each uplink message, there is 0~120ms additional delay due to the 10ms uplink gap.

· RRC connection request (RRC layer transmission)

· HARQ for RRC connection setup (MAC layer transmission)

· Status Report / Buffer Status Report (MAC layer transmission)

· RRC connection setup complete (RRC layer transmission)

· HARQ for the RLC ACK of RRC connection setup complete (MAC layer transmission)

3 Conclusion

In this contribution, the remaining issue on use case 3 is analyzed and we have the following observations: 
Observation1: There is no impact on the random access resource selection and the transmission of random access preamble due to the 10ms uplink gap.
Observation 2: The transmission of RRC connection request may be delayed due to the 10ms uplink gap the delay, and the delay depends on the transmission opportunity and the retransmission numbers. For example, if there are totally two actual transmissions, there is 0~24ms additional delay due to the 10ms uplink gap.

Observation 3: Considering all the following uplink messages that may be impacted by the 10ms uplink gap, there may be additional delay and it depends on the transmission opportunity and the retransmission numbers. For example, if there are totally two actual transmissions for each uplink message, there is 0~120ms additional delay due to the 10ms uplink gap.

· RRC connection request (RRC layer transmission)

· HARQ for RRC connection setup (MAC layer transmission)

· Status Report / Buffer Status Report (MAC layer transmission)

· RRC connection setup complete (RRC layer transmission)

· HARQ for the RLC ACK of RRC connection setup complete (MAC layer transmission)
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