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1. Introduction

In RAN1 #76，RAN1 sent an LS[1] to RAN2 to discuss the issues of the handling of subframe #6 for TDD eIMTA and made the following agreements:

· If the subframe #6 is a special subframe indicated by SIB1 but a regular DL subframe indicated by the dynamic subframe configuration, the UE shall assume subframe #6 is a regular DL subframe for unicast traffic

· If the subframe #6 is a special subframe indicated by SIB1 but a regular DL subframe indicated by the dynamic subframe configuration, the UE shall assume subframe #6 is a regular DL subframe for broadcast traffic

In this paper, we discuss the issues about broadcast traffic on subframe #6 for eIMTA enabled UE.
2. Discussion
Normally, the broadcast traffic mentioned in LS includes: 

· paging,

· SI
· RAR
For legacy UEs, the TDD UL/DL in SIB1 is always followed. That means, even subframe #6 is changed from S to D according to L1 signalling, the legacy UEs assumes subframe #6 is a special subframe for broadcast traffic and unicast traffic.

So for back compatibility, if the broadcast traffic is needed to be transmitted on subframe #6, the eNB can only send them based on S format, but not based on D format.

Observation1: For back compatibility, if the broadcast traffic is needed to be transmitted on subframe #6, the eNB can only send them based on S format, but not based on D format.
According to RAN1 LS, eIMTA enabled UE shall assume subframe #6 as a regular DL subframe for broadcast traffic. Combining the RAN1 LS and above observation1, we can deduce that the eIMTA enabled UE cannot receive broadcast traffic successfully on subframe #6 based on D format.

Observation2: eIMTA enabled UE cannot receive broadcast traffic successfully on subframe #6 based on D format.
In the following sections, we analyze whether there are significant issues of RAN1 conclusions in LS, i.e. 

· Whether eIMTA enabled UE could receive the expected broadcast traffic timely?

2.1 Paging reception on subframe #6
It is known that the purpose of receiving paging for connected UE is only for system message change. And it was already agreed as a common understanding based on the discussion of paper [2] that the UE in connected state could receive the paging message at any paging occasion configured for the cell (i.e. it is not restricted to the UE’s paging occasion in RRC_IDLE), for system information change indication.
When subframe 6 is used as PO for some UEs, subframe 0,1 and 5 must be used as PO for some other UEs [3]. Based on that, UE in connected state could still have enough possible POs instead of subframe 6. See the following example assuming T=32 radio frames, nB=4T, modificationPeriodCoeff =2, Ns = 4:

· Total PF chance: Every radio frame should be as PF in this case, considering all the UEs in the cell.
· PF: SFN mod T= (T div N)*(UE_ID mod N), where N is equal to min(T,nB) = T

· Total PO chance: All subframes 0,1,5,6 should be used as PO in this case, considering all the UEs in the cell.

· Ns = max(1,nB/T) =4, according to the table in [5], subframe 0,1,5,6 is possible PO.

· Available PO chance: Available POs expect subframe 6 in one system information modification period (T* modificationPeriodCoeff) are T* modificationPeriodCoeff*3 = 32*2*3= 192. There will be enough POs (i.e. >>modificationPeriodCoeff = 2) for UEs in connected state to receive the indication for the change of system information
So for eIMTA enabled UEs, it is natural to allow them to receive paging at any subframe, and if so, even the UE cannot receive paging on subframe 6, there are enough available chances for paging reception with in system information modification period.
Proposal 1: TDD eIMTA enabled UEs can receive the paging message at any paging occasion configured for the cell (i.e. it is not restricted to the UE’s paging occasion in RRC_IDLE), for system information change indication.

If proposal1 is agreed, then there is no significant issue for eIMTA enabled UEs to receive paging on subframe 6 base on D format according to RAN1 conclusion in LS.
2.2 SI reception on subframe #6
For each SI messages, there is a SI-window, which length is from 1ms to 40ms based on configurations in SIB1. 
It is found that with a SI-window larger than 1ms, the eNB could send the SI message in other subframes other than subframe 6. If so, there are still enough opportunities for UE to receive SI message.
If si-WindowLength is set to 1ms, the issue may only exist for SI 7 according to the formula in [4]: 
· the SI-window starts at the subframe #a, where a = x mod 10, where x = (n – 1)*w, where w is the si-WindowLength, n is the SI order in the schedulingInfoList in SystemInformationBlockType1;
In addition, the UE may receive SI in other periods in the same system information modification period, wherein the subframe 6 may be indicated as S subframe, which is easy to be done by eNB implementation.
Furthermore, the UE only needs to receive SIs after system information modification indication is received.

So based on the above analysis, there seems no significant issue for eIMTA enabled UEs to receive SI message on subframe 6 based on D format according to RAN1 conclusion in LS.
2.3 RAR reception on subframe #6
Similar with SI message, RAR is sent within a RA Response window which starts at the subframe that contains the end of the preamble transmission plus three subframes and has length ra-ResponseWindowSize subframes, wherein the value of ra-ResponseWindowSize could be 2ms to 10ms based on configurations in SIB2.

The eNB is easy to configure a larger ra-ResponseWindowSize to avoid the issues of RAR reception.
So it seems no significant issue for eIMTA enabled UEs to receive RAR message on subframe 6 based on D format according to RAN1 conclusion in LS.
Proposal 2: There is no eIMTA enabled UEs to receive broadcast message on subframe 6 based on D format according to RAN1 conclusion in LS.

3. Conclusion
In this document we discuss the issues on broadcast traffic reception of TDD eIMTA enabled UE based on RAN1 conclusion in LS. We found that:
Observation1: For back compatibility, if the broadcast traffic is needed to be transmitted on subframe #6, the eNB can only send them based on S format, but not based on D format.
Observation2: eIMTA enabled UE cannot receive broadcast traffic successfully on subframe #6 based on D format.
Proposal 1: TDD eIMTA enabled UEs can receive the paging message at any paging occasion configured for the cell (i.e. it is not restricted to the UE’s paging occasion in RRC_IDLE), for system information change indication.

Proposal 2: There is no eIMTA enabled UEs to receive broadcast message on subframe 6 based on D format according to RAN1 conclusion in LS.

An draft LS response is attathed[5].
Furthermore, since the UE cannot eIMTA enabled UE cannot receive broadcast traffic successfully on subframe #6 based on D format, it may be better to specify that the eIMTA enabled UE does not receive broadcast traffic on subframe #6 when it is changed from S to D to avoid unnecessary decoding.
Proposal 3: eIMTA enabled UE does not receive broadcast traffic on subframe #6 when it is changed from S to D.

References

[1] R1-141024, “LS on handling of subframe #6 in LTE_TDD_eIMTA”
[2] R2-115777
[3] GPP TS 36.304

[4] 3GPP TS 36.331
[5] R2-141597, Draft Reply LS on handling of subframe #6 in LTE_TDD_eIMTA

























































































































































1/3

