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1 Introduction
In RAN2#85bis, RAN2 took the working assumption that the UE does not indicate its low complexity capability in Msg1, Msg3 or Msg5, and a low complexity UE supporting only 1000 bit uplink transport block size shall restrict its buffer status report to less than 1000 bit until having provided the UE capabilities to the eNB or having received the first RRCConnectionReconfiguration so that the network can restrict all uplink grants accordingly. In the last meeting, RAN2 agreed not to introduce random access channel preamble partitioning in Rel-12. This contribution motivates why the UE needs to indicate its low complexity capability (or transport block size limitation) before Msg5 and discusses different solution alternatives.
2 Discussion

The size of the following RRC messages for connection establishment; Msg1, Msg2, and Msg3, is smaller than 1000 bit and it is less likely that these messages are extended beyond 1000 bits in the future considering the impact on the network performance due to coverage issues. Msg4 always needs to be built according to Rel-8 assumptions and even if new functionality is added in future releases, it cannot contain much more than what a Rel-8 UE can handle. On the other hand, Msg5 could carry a Non Access Stratum (NAS) message and therefore may have a size larger than 1000 bit. It can be segmented if needed but this would still require the network to know the transport block size limitation in advance. See Table 6.3.1.1-1 in [1] for typical message sizes for RRC connection establishment. So Msg5 may potentially have a size larger than 1000 bit. In the following, several options are discussed to address this problem:
Option 1:
Assuming that a low complexity UE would be granted with a transport block size larger than 1000 bits rarely until UE category is provided as part of UE context, this could be left to error handling. The advantage of this option is that the standard does no need to specify any indications or blind transport block size restrictions. The disadvantage is that the experienced performance and delay is adversely impacted by errors. Moreover, different error handling mechanisms are implementation specific and they do not necessarily have consistent behavior.
Option 2:

A cell, where system information block type1 indicates that access of low complexity UEs is allowed, always restricts the transport block size to 1000 bit for uplink and downlink until UE category is provided as part of the UE context. Even though this solution is simple and it does not necessarily require any standardization, it would be inefficient from scheduling point of view and thus has an impact on the network performance as well as introducing limitations for future releases.
Option 3:

Low complexity UEs send an indication in Msg3. The chief advantage is that the eNB is provided information about the limitation already before Msg5. The disadvantage is that a new type of signaling mechanism needs to be standardized for UE capability indication. Usually capabilities are indicated by using Radio Resource Control (RRC) protocol but, apart from one spare bit, there are no other simple extension possibilities for Msg3.
One possible alternative to RRC signaling is to send an indication in Msg3 by using the Medium Access Control (MAC) protocol. One of the reserved bits R in the MAC PDU subheader of Msg3 for initial access could be used along with LCID=00000 to send an indication of the low complexity UE or TBS restriction. The LCID=00000 for UL-SCH indicates the CCCH on UL-SCH. So when LCID is set to "00000” (CCCH) the subheader may consist of R/T/E/LCID instead of R/R/E/LCID or R/T/E/LCID/F/L instead of R/R/E/LCID/F/L where the T field is set to "1" to indicate that the UE supports only a maximum of downlink and uplink transport block size of 1000 bit, otherwise it is set to "0".This would require no additional messages and since the size of Msg3 for initial access would not be larger than it currently is, the solution impacts neither latency nor coverage.
In conclusion, it is found that an indication is needed in Msg3 and it is proposed to add and indicator in MAC header as outlined in the proposal below,
Proposal 1 The UE shall indicate its low complexity capability using the Reserved bit (R) in the MAC header Msg3 for initial access.
3 Conclusion

Based on the discussion in section 2 the following is proposed:
Proposal 1
The UE shall indicate its low complexity capability using the Reserved bit (R) in the MAC header Msg3 for initial access.


A draft 36.321 CR is available in R2-144217.
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