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1. [bookmark: _Toc18404533][bookmark: _Toc18403966][bookmark: _Toc18413600]Introduction
[bookmark: OLE_LINK1]At RAN2#123, the LCID extension for NR was discussed in the context of NTN WI and it was noticed that this is a cross-WI problem that needs a future proof solution. He following conclusion was made based on the discussions: 
=> Topic will be coordinated cross-WI from next meeting
=> Postponed     
In this contribution we look at the implications of various possible options for extending the LCID space and propose a way forward. 
2. Discussion 
For initial access, the main issue is the msg3 size. The size of msg3 is directly related to the msg3 coverage and it is counter-productive to reduce the coverage of msg3 for initial access in order signal new information on msg3 (especially, considering the fact that some of this information is related to coverage extension in the first place). The msg3 size in NR has been carefully selected after a long discussion in Rel-15. The following observations in the RAN1 LS [1] should be kept in mind when discussing any future modification of the msg3 content or its size:
	Observation 1:
· Assuming the same TB size of 56 bits and under the same conditions of SCS, number of PRBs, number of symbols, MCS index, frequency hopping, etc, NR and LTE offer almost comparable BLER performances. The differences in required Es/N0 for achieving BLER = 0.1 is not more than 0.3dB under the TDL-C channel model for the evaluated cases.
Observation 2:
· For NR PUSCH, based on existing RAN1 evaluations, TB size of 72 bits leads to more than 0.6dB increase of required Es/N0 compared to TB size of 56 bits under the same condition in various evaluation environments.
Observation 3: 
· Msg.3 TB size larger than 56 bits for NR has a risk of reducing the coverage of Msg.3 PUSCH compared to LTE Msg.3 PUSCH.



Observation 1: Any increase in msg3 size has a direct impact on msg3 coverage and increasing msg3 size (especially for features that are aiming for coverage enhancements) is counter productive

Based on the above, we make the following proposal. 
Proposal 1: To avoid negative impact on the coverage, any extension to LCID for CCCH should not result in increased size of msg3 
With the above design criterion in place, we have the following options for increasing the LCID space. 
Option 1: Use the remaining LCIDs in the UL (there are only 6 remaining)
Option 2: Use RACH partitioning
Option 3: Use the spare bit in the MAC subheader 


Option 1 might work if a limited set of new LCIDs are needed, but it is not future proof. Further, option 1 already might run into problems if some of the features being discussed right now in Rel-18 (e.g. MU-SIM and NTN) are combined. Given this, option 1 seems rather unattractive and we may soon be in the same situation discussing further extensions fairly soon if we went with option 1. 
Observation 2: using remaining LCIDs in UL is not a future-proof way of extending the LCID space
Similarly, option 2 is also equally non-future proof since this would require quite a lot of RACH partitions to be supported and all combinations of these partitions with existing features will make this rather impractical too. 
Observation 3: Using RACH partitioning for early UE indication results in further fragmentation of RACH resources and is neither future proof nor very practical either
So, we are left with option 3 which can essentially result in a new set of LCIDs. If we reserve these especially for the logical channels for initial access (CCCH) in UL, then this provides a future proof way of extending LCID space for initial access.
Given the above, we propose the following: 
[bookmark: OLE_LINK3]Proposal 2: Use the spare bit (R bit) in the MAC subheader to create new LCID space for new code points for LCIDs for CCCH channel 

3. Stage-3 details
The CCCH channel uses the 1 octet MAC sub header as shown below:


Although there are two R bits in the sub-header, the second (from left) R bit is used as the “F” flag to indicate the size of the Length Field for MAC sub-headers which are of variable length. The peer MAC entity would first need to read the LCID first and only if it is CCCH channel, it can assume that there are 2 R bits. However, since the intention is to repurpose the LCID space, peer MAC entity can no longer interpret the second R bit based on whether the channel is CCCH or not. Essentially, this means that the second to left R bit in the MAC sub-header cannot be used as a reserve bit in this case. Thus, we are left with only the left most bit which is the true reserved bit (and the last R bit) in the MAC sub header and this can be used for extension of the LCID space. This is depicted below: 


Proposal 3: The left most R bit in the MAC sub-header is used to indicate new sub-header for the CCCH logical channel including the Early UE indication field
After this extension, the Early UE indication field can be extended as needed and new logical channels to indicate different Early UE Indication IEs can be derived based on these new 64 code points that are created. These new code points should be strictly reserved for logical channels that is coverage limited (i.e. CCCH with early UE indication(s)). For any other logical channels that are not coverage limited, we can use the eLCID based extension to avoid consuming these code points unnecessarily. 
Proposal 4: The new code points for Early UE Indication should be strictly reserved for logical channels which are coverage limited (e.g. CCCH with Early UE Indication) and for any other logical channels that are not coverage limited, we should use the normal eLCID based extensions.
4. Conclusion
[bookmark: _Toc18404543][bookmark: _Toc18403976][bookmark: _Toc18413612]In this contribution the following observations/proposals are made: 

Observation 1: Any increase in msg3 size has a direct impact on msg3 coverage and increasing msg3 size (especially for features that are aiming for coverage enhancements) is counter productive
Observation 2: using remaining LCIDs in UL is not a future-proof way of extending the LCID space
Observation 3: Using RACH partitioning for early UE indication results in further fragmentation of RACH resources and is neither future proof nor very practical either

Proposal 1: To avoid negative impact on the coverage, any extension to LCID for CCCH should not result in increased size of msg3 
Proposal 2: Use the spare bit (R bit) in the MAC subheader to create new LCID space for new code points for LCIDs for CCCH channel 
Proposal 3: The left most R bit in the MAC sub-header is used to indicate new sub-header for the CCCH logical channel including the Early UE indication field 
Proposal 4: The new code points for Early UE Indication should be strictly reserved for logical channels which are coverage limited (e.g. CCCH with Early UE Indication) for any other logical channels that are not coverage limited, we should use the normal eLCID based extensions.
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