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1
Introduction

After RAN#71 in March 2016, a new WI was approved [1] that aims at further LTE mobility enhancements to minimize data transmission interruptions when a UE moves from one cell to another. The WI was completed for LTE Rel-14 and comprises two independent features: RACH-less handover and maintaining source eNB connection. While make-before-break configuration is rather simple, RACH-less feature configuration involves more parameters including HARQ pre-allocated UL grant. 
In this discussion paper we present our considerations for some logical inconsistencies for the RACH-less configuration container. In particular, there are certain parameters relevant only for the asynchronous HARQ, while it is not clear whether asynchronous is even applicable to LTE mobility enhancements.
2
RACH-less and asynchronous HARQ
According to TS 36.321, asynchronous HARQ operation is applicable only to certain types of UEs, while other UEs can be configured only the legacy synchronous mode. The following limitation is captured in TS 36.321 as presented in the excerpt below:

Uplink HARQ operation is asynchronous for NB-IoT UEs, BL UEs or UEs in enhanced coverage except for the repetitions within a bundle, in serving cells configured with pusch-EnhancementsConfig, serving cells operating according to Frame Structure Type 3, for HARQ processes scheduled using short TTI, and for HARQ processes scheduled using Short Processing Time.

At the same time, RACH-less configuration container has a mandatory parameter that is applicable only to the asynchronous HARQ operation, as presented below:

RACH-Skip-r14 ::=               SEQUENCE {
    targetTA-r14                 CHOICE {
       ta0-r14                      NULL,

       mcg-PTAG-r14                     NULL,

       scg-PTAG-r14                     NULL,

       mcg-STAG-r14                 STAG-Id-r11,

       scg-STAG-r14                 STAG-Id-r11

    },

    ul-ConfigInfo-r14            SEQUENCE {

       numberOfConfUL-Processes-r14         INTEGER (1..8),
       ul-SchedInterval-r14         ENUMERATED {sf2, sf5, sf10},

       ul-StartSubframe-r14         INTEGER (0..9),

       ul-Grant-r14                 BIT STRING (SIZE (16))

    }                                                         OPTIONAL   -- Need OR

} 
And as follows from the following excerpt from TS 36.321, the aforementioned parameter is used only for the asynchronous HARQ operation:

For preallocated uplink grants the HARQ Process ID associated with this TTI is derived from the following equation for asynchronous UL HARQ operation:

HARQ Process ID = [floor(CURRENT_TTI/ul-SchedInterval)] modulo numberOfConfUL-Processes,
where CURRENT_TTI=subframe number and it refers to the subframe where the first transmission of a bundle takes place. 
Based on the presented considerations, the network is always mandated to signal this parameter even for the normal synchronous operation, while it of course is not applicable to this case. Thus, we suggest considering two possible ways forward:

-
Discuss whether LTE mobility enhancements are applicable to the asynchronous HARQ mode and the corresponding UE terminals. If the conclusion is that we do not need to support this combination, then we can "dummify" corresponding parameters and procedures.

-
If the combination of asynchronous HARQ and LTE mobility enhancements should be supported, consider possible procedural clarifications to circumvent around mandatory parameter, presence of which is not needed.  
Proposal:
We kindly ask RAN WG2 to consider a way forward on how to handle a mandatory parameter, presence of which is not needed for the synchronous HARQ mode.

3 Conclusion
In this discussion paper we have presented some logical inconsistencies for the RACH-less configuration, where the network is mandated to always signal a parameter, purpose of which is applicable only to a case when asynchronous HARQ is enabled. Based on that we ask RAN WG2 to discuss how it should be solved:
Proposal:
We kindly ask RAN WG2 to consider a way forward on how to handle a mandatory parameter, presence of which is not needed for the synchronous HARQ mode.
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