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1 Introduction
In RAN WG1 Meeting #77 email discussion [77-17], agreements were made with regard to handling of maximum number of DL-SCH and UL-SCH TB bits within a TTI. An LS was sent to RAN2 [1]. In [2], RAN2 responded on UL-SCH handling without fully resolving the issue. 

In this contribution, we discuss the handling of UL-SCH if maximum number of UL-SCH bits transmitted within a TTI is exceeded. We also discuss other considerations related to UE capabilities.
2 Max UL-SCH TB Bits
In RAN WG1 Meeting #77 email discussion [77-17], the following agreements were made.

	For the max # TB bits:

· At any time the sum of each of the two parameters below, as used in scheduling by MeNB and SeNB,  may exceed the corresponding UE capability defined in the UE category

(1). “Maximum number of DL-SCH transport block bits received within a TTI” and 

(2). “Maximum number of UL-SCH transport block bits transmitted within a TTI”

· It is RAN1 understanding that RAN2 intends that the above parameters (1) and (2) to be used by SeNB, which are in addition to the full values defined in UE category, are signaled in an  inter-eNB RRC message from MeNB to SeNB. 

· If UE capability of parameters (1) or (2) is exceeded

· for DL-SCH in dual connectivity, prioritization among DL-SCHs is up to UE implementation. Soft buffer handling and ACK/NACK handling on deprioritized DL-SCHs are also up to UE implementation.

· for UL-SCH in dual connectivity, FFS between: 

a. prioritizing one type of UL-SCH over another type (e.g., prioritizing MeNB over SeNB, prioritizing PUSCH containing UCI)

b. prioritization among UL-SCHs is up to UE implementation. 
· It is RAN1 understanding that if the MeNB (or SeNB) knows the other eNB does not have DL-SCH/UL-SCH transmission to/from the UE in a TTI based on semi-static information (e.g., TDD UL/DL configuration), it is up to MeNB (or SeNB) implementation if the MeNB (or SeNB) chooses to use parameter (1) and/or (2) according to the full value defined for the UE category instead.


In RAN2 responded with the following [2]:

	At RAN2#85bis RAN2 already agreed that for “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of UL-SCH transport block bits transmitted within a TTI ” the MeNB splits these UE capability restrictions between itself and the SeNB. However if RAN1 intends to allow overshoot, it is RAN2 opinion that the transmission to and reception from MCG is generally more important than to/from SCG as it may carry e.g. RRC control information. RAN2 does not intend to discuss this further.


Thus there still exists the open issue of how to handle UL-SCH conflict between MCG and SCG, when “Maximum number of UL-SCH transport block bits transmitted within a TTI” is exceeded.

As stated in [1], there are two options:

a. prioritizing one type of UL-SCH over another type in MAC layer TB processing;
b. prioritization among UL-SCHs is up to UE implementation. 
The rationale of (a) is to reuse priority rule in UL power control in TB prioritization. In RAN1#78, the following priority rule is adopted for PUCCH/PUSCH of synchronous dual-connectivity:

· HARQ-ACK = SR > CSI > PUSCH without UCI 
In other words, the prioritization rule used in UL power control considers the specific UCI type carried on PUSCH, as well as the existence vs non-existence of UCI in PUSCH. 

However, there are several difficulties to apply the same priority rule in TB size processing:

· The potential SRB transmission towards MCG is a factor.

· Since the UE is fully aware of the content carried over MCG and SCG, the UE can always prioritize SRB transmission towards MCG, if it is carried by one of the TB.

· If none of the TB carries SRB, then other factors come into play, which may not be beneficial to prioritize the TB to MCG.

· In TB prioritization, the actual TB sizes involved are a factor to consider.
· If the UE is power limited, it is preferable to prioritize the smaller-size TB to ensure reliable transmission of PUSCH;

· If the UE is not power limited, it is preferable to prioritize the larger-size TB to achieve higher UL throughput;

· The channel condition to MCG relative to channel condition to SCG needs to be considered. When SRB is not being carried, the TB towards the CG of better channel condition merits prioritization since the TB is more likely to succeed.

· There may be more than two TBs across MCG and SCG to consider.

· At TB size processing step in MAC, the UE may not have the multiplexed UCI available. 

Overall, considering the multitude of factors involved, when the maximum TB size is exceeded, it is preferable to leave the handling of UL-SCH to UE implementation, the same as DL-SCH.

Proposal: 

· If “Maximum number of UL-SCH transport block bits transmitted within a TTI” is exceeded, prioritization among UL-SCHs is up to UE implementation. No specification change is needed.
3 RF Parameter simultaneousRx-Tx
This field indicates whether the UE supports simultaneous reception and transmission on different bands for each band combination listed in supportedBandCombination. Currently this field is only applicable for inter-band TDD carrier aggregation.
For dual-connectivity, inter-band TDD can be defined between MCG and SCG. Inter-band TDD can be defined within a CG as well. For cross-CG scenario, it is necessary that the UE supports simultaneous reception and transmission. In other words, if the UE is capable of dual-connectivity with the possibility of inter-band TDD, then it is not possible that the UE’s hardware is incapable of simultaneous reception and transmission.

As a result, the parameter “simultaneousRx-Tx” is always set as “supported” when a UE is capable of dual-connectivity and inter-band TDD for its band combinations. 
Proposal: 

· Parameter “simultaneousRx-Tx” is always set as “supported” when a UE is capable of dual-connectivity and inter-band TDD for its band combinations.

4 Conclusions

In this contribution, we discussed the remaining issues related to UE capabilities in dual-connectivity. Based on the discussion, we have the following proposals.
Proposals: 

· If “Maximum number of UL-SCH transport block bits transmitted within a TTI” is exceeded, prioritization among UL-SCHs is up to UE implementation. No specification change is needed.
· Parameter “simultaneousRx-Tx” is always set as “supported” when a UE is capable of dual-connectivity and inter-band TDD for its band combinations.
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